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GROUND-WATER RESOURCES OF THE NORTHERN
NECK PENINSULA, VIRGINIA

By Allen Sinnott

ABSTRACT

That rart of Virginia covered in this report consists of five
counties and the eastern part of a sixth which together form the
Northern Neck peninsula. This peninsula lies along the northern
rart of the Tidewater region, or Ccastal Plain province. The counties
in the area are, from west to east, eastern Stafford, King George,
Westmoreland, Richmond, Northumberland, and Iancaster.

Fieldwork was begun in the area in about 1945, and carried on
intermitte&iy by several workers. Significant information on
selected wells drilled as recently as 1966 has been incorporated
in the appraisal of the ground-water conditions in Tthe area.

The Northern Neck, as it is generally known, is largely rural
in character, with many small villages and a few towns. Among the
latter, the largest are Stafford, King George, Mbntgoss, Colghial
Beach, Warsaw, Heathéﬁille, Reedville, Iancaster, and Kilmarnock.

The only large city nearby is historic Fredericksburg, Jjust
across the Rappahanncck River in Spotsylvania County. 'The Gecrge
Washington Birthplace National Monument is in northwestern Westmore-
land County. MNeaerby also is#ﬁhe homé of General Robert E. lee.

The only major railrcad is the Richmond, Frederickshurg, and

Potomac, which traverses eastern 3tafford County. The Northern Neck
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is crossed also by U.S. Highway 1 and Interstate 95--also in eastern
Stafford County, and U.S. Highway 301, which crosses King George
County. There are excellent smaller highways throughout the area.

The Northern Neck is of low vo moderate relief and thus is
well suited to its agricultursal economy. The climste is mild with
moderate rainfall, and is especially fevorable for truck farming.
Other principal industries on the Northern Neck are canning, fish
and fish-0il processing, fishing (in part for shell fish), lumbering,
deirying, and raising of livestock; recreation is becoming of greater
inportance, particularly sport fishing, swirming end boating. Several
housing development projects have been started near some of the
larger towns in recent years.

The beasement bedrock complex has not been tapped directly for
water in the area covered by this report. These rocks are erratic
with respect to yield of ground water, and more dependeble supplies
can be had from the overlying sediments of the Coastal Plain
deposits almost everywhere.

TImmediately overlying the basement rocks is the Poto;;c Group
of sediments. It consists ¢of extensive beds of sands, clays, and
miner gravel lenses, chiefly of deltaic origin. Downdip the
Potdﬁac may exceed a thickness of 1,400 feet. These beds have been
tapped by a few wells near the Stafford-King George County line.
They contain large reserves of ground water of excellent guality
although in the easternmost part of the area wells much deeper than

the present deep wells may develop brackish weter and f#;%her, in
eastern lancaster County long continued heavy withdrawels from

artesian wells of more moderate depth may induce -
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iniand migration of brackish water from the high-chloride zone.

The Mattapd%i Formation, of Iate Cretaceoés and Paleocéne age,
overlies the Potoﬁac Group. It is characterized by mettled clays
and contains gl beds of water-bearing sands that are commonly
more or less glauconitic. This formation furnishes moderate to
large supplies cf ground water of generally excellent gquality to many
wells in the entire Worthern Neck peninsula. From the standpoint
of the ground-water resources, it is the most dependable single
source of supply in the peninsula. Several large-yield wells have
been ccnstructed from place to place throughout the area. The
water ranges from wmoderate in sodium bicarbonate content in the
Festern part of the area to high in the easteriy area. The maximum
chloride concentration, 113 ;li;iggam perniégéﬁ, is from a well in
the goutheasternmost part of the peninsula.

The Aqui; Formation of Paleocené age, and the Nanjemgy Formation
of early and middle Eocene age overlie the Mattaéoni in the more
westerly part of the area. They are characterized by glauconitic
sandsAand marls. Downdip these formations appear to thin out. The

Aquié_is truncated by the Nanjem&y and, still farther downdip, the
/ 4
Nanjemoy is truncated by the Iete Eocene Chickahoﬁiny Formation.

The Chickahoniny is sandy, glauconitic and commonly contains thin

limy strata. These three formations furnish small to moderate
|
supplies to a number of wells in the peninsula. The Aquia is a

poor aquifer @@t the Nanjemoy is somewhat better. On the lower

i

reningula, sands of the Chickéhominy are well developed and are

drawn upon by
le



meny domestic wells. The water is generally similar in chemicsel
quality to that from the deeper formaticons.

The Chesapeake Group of formations of Miocéé; age unconformably
overlies the older formations. It consists of marl, clays,
diatomaceous earth)and minor sands. Small gupplies of ground weter
of fair to good qﬁality are developed from shallow wells although
the water is commonly hard.

The land surface is nearly everywhere mantled by sands and
gravels of the Columbia Group of Pleistoceﬁé age that range up—to
sbewt 50 or 60 feet in thickness. Many hundreds of dug or driven
wells obtain small supplies from them for domestic use. Iron in
the shallow ground water from these depogits is troublegome in
places and nitrate mey be excessive because of pollution from
gsurface drainage. f

The only depogite of Holocene m age that might warrant
attention are beach deposits of limited extent above high tide level
that might yield very smell gupplies for domestic or limited stock
uge .

There are no areas of excessive or even heavy withdrawals of
ground water on the Northern Neck in that the economy is primarily
agricultural and small commrercial and recreational demands can be

met by artesian well water supplies. Extensive use of artesian

1d



water for irrigation is not anticipated, owing to the relatively
high concentration of sodium found in that water. Thus, there

appearg to be ample additional ground-water supplies available for

all foresceable needs.



Locgtion of the Area 1T

The arca covered by this report includes the eastern part of
Stafford County and all the counties of King George, Westmoreland,
Richmond, Nerthumperland, and Lancaster. Together thege counties

form the peninsula known as the Northern Neck (Fig. 1). The

Figure 1l.-- Map of the Virginia Coastal Plain, showing counties
included in this report and location of the geologic sections
on Plate 1.

Worthern Neck is the northernmost cf the peninsulag west of
Chesapeake Bay in the Virginia Cozastal Plain and is bounded on
the north by the Potomac River and cn the south by the Rappahannock

River.
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Introduction and Acknowledgments

Y

This repeort summarized the results of an investigation of the
ground-water resources of the Northern Neck Peninsula in Virginia
which was begun in the middle 1940's as a cooperative project of
the Division of Geclogy of the Virginia Department of Conservaticn
and Economic Development and the U.S. Geolegical Survey. Work
continued intermittently until 1957 and was completed in 1968.

Work was performed initially under direction of the late
0. E. Meinzer, geologist-in-charge of the Ground Water Branch,

U.5. Geclogical Survey and subéequently under the late A. N. Sayre
who succeeded 0. E. Meinzer. The work in 1968 was carried out

under the general direction of G. E. Ferguson, Regional Hydroleogist,
Atlantic Coast Region, and J. Wyatt Gambrell, District Chief, of the
U.S5. Geological Survey. Virginia cooperating officials during the
eaflier years were the late Arthur Bevan and the late William MeGill,
State Geologists. In 1968, James L. Calver, State Geologist and
Commissioner of the Division of Mineral Resources was the cooperating
official.

The author is grateful to many of the well owﬁers on the pen-
insule for their helpful coéperation in making availsble much of the
bésic_well information and for granting access to their wells for
thg collection.of samples for chemical analysis. Thanks are due
also to the many well drillers and weli~drilling firms that have
furnished legs of wells, especially the fellowing: J. W. Wilson
and A. L. Wilson, Tilghman, Md.; W. S. Reynolds, Leonard Reynolds,
and Bruce Norman, of Walkerton, Va.; James P. Pr;ﬁe, formerly of

Norfolk, Va.; the late H. ILyons, of Tappahannock, Va.; Sydnor
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HBydrodynamics, Inc. (formerly Sydnor Pump & Well Co., Inc.), of
Richmond, Va.; Virginia Machinery & Well Co., of Richmond, Va.;
Mitchell's Well & Pump Co. of Petersburg, Va.; &nd leazer Pump &

Well Co., of Fredericksburg, Va-

Information on file for a number of wells drilled

since 1957 has been provided by].;,,;

o R P
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r:j’ the Virginia Diﬁision of Mineral Resources. This information
has been incorporated with the discussion of the ground-water
conditions, and descriptions of selected recent wells have been
added to several of the tables.

The éuthor's colleagues, Robert L. Wait and D. J. Cederstrom,
reviewed the PITSEMN draft of the report and made many helpful

suggestions for its revision.

Field work in the Northern Neck p;ninsula was begun in about
1945 by D. J. Cederstrom, then district geologist with the Branch
of Ground Water. Carlos E. Milner did muéh of the field work in
* Northumberland County. In addition, Messrs. James H. Kempf,
G. Chase Tibbitts, Jr., Seymour Subitzky, end G. C. Chaterji pre-
pared lithologic descriptions of drill cuttings from several wellé.
Mrs. Frances H. Dowell, eoSams@ertrd?o¥s¥®® Mrs. Jo Ann T. Broscious,
Miss Carolyn L. Creas, Mrs. Anne F. Bisset, and Miss Sharon Harlow,
assisted in the preparation of the basic data tables; Mrs. Dowell
also provided ﬁechnical assistance with a subsurface geologic reg

model used for developing the stratigraphic correlations.



Purpose of the Investigation

This investigation was undertzken to describe the general
occurrence and chemical quality of ground water on the Northern
Neck peninsulzs, in order to assist in effective utilization of that
resource by municipalities, industries, farmers, and domestic users
and to provide factual data, as far as it was possible to do so,

for long-range planning.

Previcus investigations 1T

Considerable informetion on the ground-water rescurces of the
counties of the Northern Neck peninsula is contained in a report
by Sanford (1913), published as Virginia Geological Survey Bulletin 5.
A nunmber of well records and several logs from that publication have
been included in the present report.

Bagic data pertaining to wells in the Northern Neck peninsula,
descriptions and locations of representative wells, well logs, and
chemical analyses of gréund water, were released recently to the
open file (Sinnoctt, 1967). These data are included in the present

report.



More general information on varicus aspects of the ground-water
conditions in the Virginia Coastal Plain, including the counties of
the Northern Neck peninsula, have been published by several workers.
Cederstré; (1946) discusseé the chemical quality of the ground
waters ol the Coastal Flain and the occurrence of chloride {1943);
Sinnott and Whetstone (1962) h=s=s discussed the occurrence of fluoride
in the ground waters. DeBuchanan;; (1968) has compiled a hydrologic |

atlas that includes the Northern Neck counties, based on available

information from many sources.
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General Geology (1)

Introduction ' (T

1
P

The unconsolidated sedimentafy rocks of the Virginia Coastal
~-Plain dip very gently'egéé%a}agagnamzéﬁgréf—abﬁuf-5“E5J20<£éé£ pEf-
1fﬁiie;“‘These'sedimenté‘éﬁﬁéiégiéfis;nd, dlayl and:minor gravel‘
"lenses that fést’uhcénformably-oh a bféadly undulating surface of
crystalline érahitic-gda_mé#éqérpﬁié_bgsgment rp%k§;7.THe$e”sffafa_

bécome progressively thinﬁér wgs;wéfd, and disappéar as a feather-
edge along ;he Fall_Zoné¥farb¢1£”of félls énd,rabidé exﬁénéing

roughly southward froérwashingtqn_Fhrough Fredericksburg, Richmond,
Péféfsburg, ana ﬁméori;:: fé;tééﬁa,'tﬁe sediments reach a thickﬁess

?erha?b

oﬁﬁmore than 3,000 feet beneath eqstérh Northumberland County along

the western shore of Chesapeake Bay (DeBuchananne, 1968, Sheet 1).
In the sections that follow, the stratigraphic units that oécur
in the northern rart of the Virginia Coastal Plain are discussed,
with particular reference to their occurrence on tﬁe Northern Neck
peninsula. The relations among these units are shown in the
descriptive chart of the rock formations (Plate 2, in pocket),
together with brief summaries of their water-bearing character.
-More -detailed discussion of the occurrence of ground water in these
formations is presented in the county descriptions in the latter

" part of this report.



Basement Complex IT

The basement complex is the hard bedrock underlying the uncon-
gclidated Coastal Plain sedimentary rocks. It is believed to con-
sist principally of crystalline granite, and gneiss, schist and
other metamorphic rocks, but locally alsc there may be units of
consolidated arkcsic sandstones of Triéésic age.

As shown by contours on the basement rocks (DeBuchananne, 1968,
sheet l), the upper surface of the basement slopes eastward at a
rate of about 38 feet per mile, and msy lie as much as 3,000 feet
below sea level beneath the eastern part of the Northern Neck
peninsula. However, bedrock lies about 2,200 feet below sea level
at Mathews (Cederstrom, 1945a, p. 47), which is almost directly
south of the eastern part of Lancaster County, so that 3,000 feet

may be excessive.



Cretaceous System

Sedimentary rocks making up the Potomac Group of Rarly

Cretaceous age immediately overlie the basement rocks beneath the

Virginia Coastal Flain.
Potomac Group

In Maryland and Virginia, the basal sediments of Cretaceous
age are the Potomac é}oup of formations. The coldest and most
extensive of these ig the Patuxeﬁf Formation, which-hes-peen-geTe
erelly-essigned o the-Lower Cretacecus. For the purposes of this
report, the Cretaceéﬁs rocks are treated as the Potom;; Group,
undifferentiated.

Cutcrops of the Potoméé Group are well exposed along road cuts
on U.S. Highway 1 between Washingtcn and Fredericksburg. These
gediments are commonly arkosic cros§£9edded gands, with interbedded
clay and minor gravel lenses. The fossil assemblage and the
character of the lithologic variation indicate deposition in a
non-marine environment., Clark and Miller (1912), and Sanf\cg'd (1913)
suggest that the Potomac Group was depcsited as a broad delta.
Cederstrom (19&5% D 21-25) compares these depogits to the sediments

A
of the Missisgippi River delta complex, described in detail by
Russei& and Russell (1939), and points ocut their similarity in

lithology and probable similar origin.

10-12
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Cretaceous to Tertiary Systems
Upper Cretaceoﬁs and Paleocene Series
L%

Mattaponi Formation

Occurrence and Lithology

Certain beds in the Virginia Coastal Plain, because of a
distinctive lithology and foraminiferal fauna, and important asso-
ciated water—bearing{beds, have been designated the Mattafgni
Formation by Cederg/:c’rom (1957, p. 17). One of the type wells
(1b, Table 8) is at Colonial Beach on the south bank of Potomac
River in Westmoreland County, and the other (2&, Table 8) is at the
George Washington Birthplace National Monument, U4 miles southeast of
Colonial Beach. Both wells contain distinctive Foraminifera of older
aspect than those typical of the overlying AquiafFormation and are
glauconitic to some degree. The latter well lacks the brightly
colored and mottled clays noted in the Colonial Beach well that are
generally characteristic of Mat;gponi Formation.

Cederstrom (1957, p. 19) notes also two other wells in West-
moreland County near the type wells, at Oak Grove, 6 miles south-
southwest of Colonial Beach and 5% miles southwest of Washington's
Birthplace, that show the range in lithelogic character typical cof
the Mattaﬁgni. (See logs for wells 73 and T4, Table 8.) Similar
examples are cited for other wells in the Northern Neck and else-

where in the Virginia Coastal Plain.

13
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Bagsed on its distinctive foraminiferal fauvna, Cederstrom
designated the age of the Mattapeni as ranging from late Cretaceous

Ed
to early Tertiary (PaleOCEne).

Tertiary System II
Paleocene and Eocene Series IIT
General Stratigraphic Relationsg Iv

/
Overlying the Mazttaponi are certain beds characterized by

abundant glauconite. Thege depogits first were described by Darten
(1891) as the Pamunkey Group, from the valley of the Pamunkey
River, where the beds are well exposed. The older beéds, of

- Paleocene age, were named the Aquis Formation by Clafk (1895), and

the younger beds, of early and middle Eocene age, were named the

Nanjemoy Formation by Clark and Martin (1901).

1k



A late Eocene age has been determined for certain fossiliferous
strata, overlying the Nanjemoy Formation. This unit has been named
the Chickahominy Formation, and its foraminiferal fauvna and sub-
gurface occurrence have been described by Cushman and Cederstrom

(1945). The type locality is at Yorktown.

Aquisz PFormation

Occurrence and Lithology

The Aquia Formation of Paleocéne age is widely distributed in
the western part of the Virginia (oastal Plain. The type locality
is on the banks of Aquia Creek, a tributery of the Potomac River
in Stafford County. Several detailed gections in this vicinity
have been published by Clark and Miller (1912, p. 93-96) and Cushman
(1944) has described the foraminiferal fauna.

The Aguia consists chiefly of argillacecus glsucenitic sands,
or greensands, interbedded with glauconitic marls and shell beds.

There are also minor lenses of quartz sand. In drill cuttings the

15



Aquié gppears to be similar to the overlying Nanjémoy Formation,
and in many wells it is difficult or impossible to differentiate
between them.
v

In Stafford County, at the type locality, the Aquis Formation
is about 100 feet thick according to Clark and Miller (1912, p. 91).
Ag determined from wells, its thickness ranges from 50 to 100 feet
wherever it can be differentiated from the other Eocene formations.
Downdip, the Aquiaxbecomes thinner and probably. is gbsent in the

eagsternmost part of the Northern Neck, having been eroded by the

advancing early Eccene seas at the beginning of Nanjeﬁoy LTime.

16
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Nan jemoy Formzation

Qccurrence and Lithology

—— = ~ - s = ,__,_:‘)u______r__-_~—'——-7~———f
The Nanjemoy Formation, like the Aquia, 1s widely distributed

in eastern Virginia. It is largely covered by younger deposits
and it crops out only in road cuts and stream velleys. TIts type
locality is along Nanjemoy Creek, a tributary‘of the Potcmac River

in Maryland, whence it was named by Clark and Martin in 1901

{ope=eit., p. 64).
/
The lithology cof the Nanjemoy is characterized mainly by a
high content of glauconite, recorded as greensand or black sand in

drillers' logs. The sands are commonly interbedded with clay.

!/ .
The Marlboro Clay Member, commonly pink or reddish in color,
, L
occurs at the base of the Nanjemoy Formation, resting directly on

v .
the Aquis beds. It is persistent along the Fall Zone, and is

recognized at places downdip on the peninsula. This member is
wildely present in thé northern part of the Coastal Plain, and may
&~ Mamber
be noted in many logs of wells. The Marlboro Clay is an excellent
A

marker bed where it is present.

_.Detailed sections .at many localities_in northern Virginia

—

where the Nanjemoy Formation is exposed are given by Clark and

- Miller (e¥~—cit., p. 105-115).
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Chickahominy Formaticn v

Occurrence and Lithology v

e
At the upper part of the Eocene column, certaln fossiliferous

strata, unconformably overlying the Nanjemoy Formation at Yorktown,

w .
have been named the Chickahominy Formation (Cushman and Cederstrom, B
1945) . : _ ‘ ~ -
- [ 4 i
v L7 —

The Chickahominy, at its type locality at Yorktown, is gbout
80 feet in thickness. There it is marly in large part, but in the
Northern Neck the formation generally 1s sandy in character. Bowever,

it also contains beds of blue, gray, and dull brown clay.

The Chickahominy was deposited in a transgressive marine environment,
. e
and thus 1t removed & substantilial part of the underlying Nanjemoy

W’
Formation during the marine advance in Fate Eocene time. It in turn

v v -
was truncated by the early Miocene (Calvert) marine advance, and it

was completely removed westward of central Westmoreland Couhty.

18
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Miocene Series--Chesapsake Group IiT

r

The Chesapeéke Group of Mioééne age lies near the surface in
the eastern part of the Virginia Coastal Plain, being covered only
by deposits of the Columbzé Group of Pleist;cene age.

In the subsurface, as recorded in drillers’ logs, the several
formations of the Chesapeéﬁe Group are not readily distinguished
one from ancother. Thus in most localities, where only drillers'

logs gre available, it has been impractical to attempt to differen-

tiate among the component formations.

Quatefhary Systen 11

Pleigtocene Series--Columbia Group I11

The Columbia Group of Pleistocene age consists of a successicon
of nearly horizontal marine and estuarine deposits that mantle the
older Cretaceo;s and Terfiary rocks of the Coasstal Plain. These
unconsclidated rocks are extensively developed in Tidewater Virginia.
Their upper surface is characterized by a succession of terrsaces
related to the major advances of the continental ice sheets across

LF
northern North America in the Pleistocene gpoch. Each terrace has
been regarded as the upper surface of a formation of the Coluﬁ%ia
Group; the name of each terrace has been used also for an associated

formation of the same name--whence the term "terrace formation."

NV
(See Wentworth, 1930.)
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Subsequently, Moore (1956) showed that more than one terrace
can be developed on a single formation. Osks and Coch (1963)
sumnarize the recent thinking on this subject baged on detailed
stratigraphic and morphologic studies that they made in the southern
part of the Coastal Plain. TFor the present purpose, however, the

Y4
Columbia Group has been treated as a single stratigraphic unit.

Occurrence and Lithology

The Coluﬁbia Group on the Northern Neck peninsula is represented
by deposits consisting largely of unfeossiliferous weathered clayey
sands and gravels., Locally, the gravel may be very coarse; the
sands are commonly distinctively yellow as compared with the grayer
Mioceﬁé and Eoé;ne rocks--Ilikewise unconsolidated--which underlie

w
them. The range of thickness of the Columbia Group on the peninsula

is believed to be from a few feet to not much more than 50 feet.
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Holocene Series e

Deposits of Holocene (Rerewt) age in the Virginia Cosstal
Plain are represented by alluvium in creek beds, lagoonal deposits,
and deposits forming dures, beaches, bars, and spits. Except for
beach depogits, the lateral extent of these deposits is limited and

they are commonly very thin.

Basic Well Records

During the cooperative investigation, informetion was obtained
on more than 300 wells in the Northern Neck peninsula, mostly by
vigits to the wellg, supplemenied by information from well owners,
well drillers, and others. A few important wells have been listed
from the early report by Sanford (1913) on ground water in the

Virginia Coastal Plain.

Records of Materials Penetrated

Drillers’ Logs

Most of the logs included in this report are based on drillers’
records of subsurface samples. In crder to maintain a more uniform
terminclogy, many of the drillers' terms have been modified by the
writer in accordance with the Known lithologic character of the
formetions penetrated. Stratigravhic boundaries have been indicated

by the writer, or by others as credited.

23 =25
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Lithologic Sample Descriptions - II[

Many suites of samples were collected by drillers for the
Geological Survey or by Survey personnel during the drilling of
several wells in the Northern Neck. These samples have been stﬁdied
in the laboratdry and the lithology described in detail. Elsewhere,
descriptions of the subsurface éamples recorded by drillers have

been helpful. In many placeé drillers' well logs provide the
The '
only available record of subsurface materials, end are especially
vk
valuable gn resrect to the occurrence of water-bearing material.

s

i

wells are given in tables for each county of the Northern Neck

Chemical Character of Ground Water L T

In this report, chemical analyses of ground water from selected

peninsula. Thegse analyses were made in the laboratories of the
Quality of Water Branch of the Geological Survey.

Chemical analyses are importﬁnt inlconsidering the fitness of
the water for its intended use. Certain inorganic chemical con-
stituents--commonly called mineral constituents--mey not be tolerated

- above specific maximum concentrations which differ with the use to

which the water is put. Methods of treatment are available for

26



removing or reducing the quantity of most of the objectionable dis-
solved mineral constituents.

The mineral matter contained in ground water is dissclved
principally from the rocks and soils with which the water comes in
contact. Commonly, ground water contains not more than one-tenth of
1 percent by welght--1,000 parts per million (ppm)--of dissolved
mineral matter. The mineral constituents that have a particular
bearing on the sultabllity of ground water for mcst purpcses are
gilica, iron, calcium, magnesium, sodium, potassium, blcarbonate,
sulfate, chloride, fluoride, and nitrate. Many of these dissolved
constituents have characferistic ef'fects when present in the water
in sufficient conceantrations. In the followling paragraphs, these
effects are briefly discussed. {Material for this section has been
drawn largely from Bulletin 8 of the Virginia Division of Water
and Power, lamar and Whetstone, 1947. )

Silica (8i0,7).-- The silica concentration in water is chiefly
of interest to industriel users. Bilica in water used in boilers
contritutes to the formation of a hard scale and is particularly
troublesome because the scale prevents rapid transfer of heat. At
operating pressures in excess of 250 pounds per square inch, even
small concentrations of silica--less than about 5 ppm--have adverse
effects on the boilers. $llica concentrations determined in Northern
Meck ground waters range between 8.7 and 59 ppm.

Iron gFe].--In concentrations greater than 0.3 ppm, ircn in

water is objectionable because it causes brownish stains on porcelain

27



-

fixtures and on clothing and fabrics washed in the water. It may
also impart an unplesant taste to drinking water. Water uszed in
the manufacture of food and carbonated beverages, and in the textile
and paper industries, should contain no more than O.1 ppm of iron.
Among the counties of the Northern Neck, more than 30 of the wells
gampled yielded water containing iron in excess of 0.1 ppm. Water
from the Columﬁia Group and from the Mattéioni Formation appears
more likely to have iron in excess of 0.1 ppm. Two extreme cases
were noted in eastern Stafford County: well 11, 15 ppm of iron,
probably from the Mattapohi Formation and well 18, 13 ppm from the

Potomaé Group.

Calcium {Ca) and Magnesium (Mg).--Although calcium and

magnegium are only slightly soluble in pure water, rain water con-
taining carbon dioxide rather readily dissolves calcium and magnesium
from rocks and soils. Hardness in water is usuvally caused by the
presence of calcilum and magnesium. These constituents also tend to
form boiler scale. In the Northern Neck, ground-water samples
analyzed ranged in calcium content from 0.7 to 40 ppm, and in
magnesium from 0.2 to 18 ppm.

Carbonate (003) and Bicarbonate (HCO3)-——Carbonate and bicar-

bonate in ground water results from the reaction of carbon dioxide
in water upon carbonate minerals in the rocks. In the Northern
Neck, concentrationg of carbonate in the ground water range from

0 to 149 ppm, and of bicarbonate from 5 to 559 ppm, in the waters

sampled for analysis {Ledescipemr—tolF—p—~389. Except in the use
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of waters for boiler feed, the higher concentralions of these
consitituents in the Northern Neck ground waters, when they are not
extreme, are not seriously objectionable.

Sulfate (SOQ)---In waters contvaining calcium and magnesiumn,

sulfate causes the formation of boiler scale. Moreover, it may
increase the cost of softening the water or festrict the choice of
method of softening. In samples of ground water from Northern
Feck wells, the concentration of sulfate ranges commonly from a few
parts to LO ppm, with extremes of up to 85 ppm.

Chloride CCl).——The degree of chloride concentration in ground

waters of coastal areas is usually a good indication of the extent
of contamination of ground water with sea water, or of residual
sea water left after marine sediments have been deposited. High

concentrations
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of chlorids, particularly in waters that_are also high in calcium
and magnesium, affcct the industrial ysefulness of water. In the
Northern Neck, the ground waters tested range 1in chloride conceniration
from 1 to éég ppin.  Chloride, in concentrations greater than about
250 ppmr as sodium chloride, imparts a salty taste to drinking water.

Fluoride (F).--Fluoride is largely of interest because of its
effect upon human teeth. It results in the dental defect known as
mottled enamel if water containing more than about 1.5 ppm is used
for drinking by children during formation of the teeth (Dean, 1936 ).
On the other hand, in concentrations of about 1 ppm, the presence
of fluoride has been shown to lessen the incidence of tooth decay
(DeanJ « 1642). In the samples of ground water analyzed
from the Northern Neck, fluoride ranges in concentration from 0.0
to 3.8 ppm. Waters from the deeper aquifers commonly have the
higher concentrations.

NMitrate (NO3).-—$bre than a fer parts per million of nitrate

in wvater 1s generally regarded as a possible indication of pollution
by sewage or other organic waste. Locally, nitrate in vater may
result from the use of certain fertilizers. Water containing more
than about 44 ppm of nitrate, if used in infant feeding formulas,
may result in a sericus toxic condition (cyanosis) characterized
by a blue appearance of infants' skin caused by methemogloblnemla
(Faucett and Miller, 1945; Wa.rf:ﬁg, 1649; mx\{y, 1950).

In the Northern Neck, several samples of ground water were
found to contain excessive nitrate concentrations. ALl of tnese
were obtained fromn shallow wells and springs--sources which are

the nest suoceptible to wolluticen. The2 nitrate coneentratieon in

Q

ground waters tested ran_ss from C.0 to 123 npna.
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Dissolved solids.--The concentratlion of dissolved solids is

an index of the total mineralization of the water. In general,
vater with up to about 500 ppm of dissolved selids may be consid-
ered acceptable as a domestic or public sﬁpply. In the Rorthern
Neck peninsula, several wells in eastern ﬁor?humberland and
eastern Lancaster countles yield water of the sodium bicarbonate
typz, having concentrations of dlssolved solids in excess of

500 ppm. Inasmuch as the water is used primarlly for processing

fish or washing oysters, rather than as a public supply, this

o

egree of mineralization has not been regarded as objectionable.
The range 1n concentration of dissolved solids in the
Northern Neck is 32 to 872 ppm in the waters sampled for analysis.

Specific conductance.--Specific electrical conductance,

expressed as reciprocal ohms x 10° (micromhos) at 259C., generally
Increases with the dissolved mineral content. For ground waters
in the Virginia Coastal Plain, the specific conductance in
micrombos, multiplied by 0.7, gives a figure approxiﬁating the
concentration of dissolved solids in parts per million. For
ground watefs sampled in the Northern Neck, the range 1n specific
conductance is 42.6 to 1,200 micromhos, representing a range
in approximate dissblved solids of 30 to 8k0O =pm.
Hardness.~~Hardness, expressed as calcium carbonate (CaCO3),
is an 1ndex of the soap-consumlng capacity of water. Hard watcr--
vater with a hardness greater than about 120 ppm--requires excessive
amounts of soap to produce a lather. The same constituents that
cauvsce hardness in water alsc form scale in boilzars, water heaters,

rediators, and pivzs, resuliing in loss of heat transier, loss of

—
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flow, or both. Water is usuully considered soft when ihe
hardness is 60 ppu or less; moderately hard, between 67 and
120 pem; and bard, beltveen 121 and 200 ppm. Verj hard water
(hardness greater than 200 ppm) usually fequires softening for

many ordinary uses. In the ground waters tcsied from the

Northern Neck, hardness ranges from 3 to 416 ppm.

For a general discussion of the changes in water gquality in
the Virginia Coastal Plain, including the Horthern Neck peninsula,
the reader is referred to Cederstron (l9h6). This paper discusses
the mechanism by which water in the artesian aquifers is initially
goft and of low mirnerslizaticn shortly after it enters fthe agquifers
along the Fall Zone. As the water migrates easterly down the dip
in regponse to artesian pressure, the concentration of dissolved
solids increases and the water becomes hard and characterized by

anbfg ‘":
high calcium and bicarbon&?g.'\Slow ContaC§ oT Fhe water with

of sk Maert saddd woth _ ’
glauconiteﬂin the artesian sediments, however, allowsg soffening

by base-exchange to take vlace, the calcium going out of solution
and replaced in the ground water by sodiuam. The water thus is
gradually softened during its eastward movement. Accompanying this
softening is a moderate gain in fluoride.

Discussion of the availeble analyses of ground water from

the several aguifers of the northern Coastal Plain is given in

‘each of the county descriptions later in this report.



County Descriptions

Introcduction

In each of the sgix county chapters that follow, general in-
formetion on each county is presented. The geologic formations in
each eessims 2re discussed, together with their water-bearing
cheracter, including the chemical quality of ground water. The
text in each chapter is followed by tables describing factual
data on wells based on information obtained during the well canvass
and informetion furnished by drillers, and lithologic sample des-
criptions for selected wells for which drill cuttings were obtained.
Tebles of chemical analyses show the quality of ground water avail-
able in the area and the formation from which the water was derived.

The locationg of the wells listed in the tables sre shown on

the maps preceding the tables in each charpter.



EBastern Stafford County I

1
Location and Development —/ IT

The eastern part of Stafford County, about 100 square miles in area,
lies in the Coastal Plain province. Tt lies just west of the five principal
counties of the Northern Neck peninsula.

This area is bounded on the west by the Fall Zone, near U. 8. Highway
1, and on the morthwest by Prince William County and the Potomac River.

On the east and south lie King George, Carolinéjand Spotsylvania Counties.
The southern boundary follows the Rappshannock River.

Part of the U. S. Marine Corps reservation (Quantico) lies at the
northernmost part of the area., Commercial fishing in the Rzppahannock
and Potomac is an important industry along with lumbering, dairy products,
and livestock. Corn, wheat and soybeans are among the field crops.

The arca is traversed by two major highways, U. S. Highway 1 and the
recently completed Interstate Highway 95. State Routes 18 and 3 extend
from the PFredericksburg just across the Rappahannock at the southeastern
part of the county, westward into King George County. The Richmond,

Fredericksburg and Potomac Railroad also traverses the county north-south.

1

‘/For further information on the economic development of Stafford
County, see Va. Div. of Planning, (1965), Economic Data Summary,
Stafford County.
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Topography and Drainage 1T

The total relief in the eastern part of Stafford County is on the
order of 200 feet. The Pleistdg;ne terraces in the area mepped by
Wentworth (1930) are the Brandywine, with parts of other terraces, and
low areas near the major streams representing the Chowan (Talbot) and
Dismal Swamp (Ramlico) terraces. These terraces are nearly flat-lying.

Aguis, Accakeek)and Potomae Creeks drain roughly eastward into the

Potomac River. Two smaller creeks drain the soughernmost part of the

area, and empty into the Rappahannock River.
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Geology and Ground-Water Conditions IT

The eastern part of Stafford County lies on the farthest westward
reach of the Coastal Plain. The unconsolidated sediments here thin ocut
westward against the alder hard rocks of the Piedmont along the Fall
Zone. Thus, although mantled by the Columb{; Group of Pleisté?ene age,
as is the entire Coastal Plain, many of the older units are missing in
whole or in part, and the basement bedrock surface lies progressively
nearer the lend surface westward and finally becomes the surface formetion.

Basement Cumplex I1T

The hard rocks of the basement complex in eastern Stafford Couaty

are relatively poor-water-bearing formations. Practicaelly no subsurface
information is available on them. However, well 11, 1.4 miles northeast
of Tredericksburg, was drilled to a total depth of about 1,100 feet (ebout
940 feet below sea level), and must certainly have penetrated at least 700
feet of basement rock. No record is available beyond the note that water
is cobtained from bidack sand at a depth of 170-180 feet in the overlying
Coastal Flain sedimentary rocks. Coastal Plain sands nearAFall Zone are

characteristically pcor aguifers.
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The basement complex is not regarded as a desirable source of
ground water where it is overlain by the much more permeable sandy
beds of the Coastal Plain depogits. However, where the latter are
thin or where they may bhe overlain by relatively impermeable clays
or sandy clays, wells drilled into the weathered material of the

crystallines may provide small to moderate of ground water.
Cretaceous System--Potomac Group III

Based on records available, cnly three stratigraphic units have
been tapped for ground water in esstern Stafford County; the decpest
of these is the Potomac Group of Early Cretaceous age.

Well 3 at Arkendale, north of Aquia Creek, penetrated nearly
500 feet of the Potomac sediments. (See log, Table 2.) The material
is described as largely clay and "marl," gray, red, and brown in
color. GSeveral beds of sand are reported, two of which, aggregating
38 feet, are noted as water-bearing.

One other well (18) was drilled into the Potomac Group, at
Sherwood Forest Farm, 4 miles southeast of Fredericksburg on State
Route 3. The Potomac Group was penetrated between 105 and 195 feet
helow the surface, and congists largely of sand with 20 feet of white
clay from 120 to 140 feet and 15 feet of water-bearing sand and

gravel from 180 to 195 feet.
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Well 18 is reported to yield 20 gpm. However, moderately
large yields from properly developed wells 6 to 8 inches or more
in diemeter can be obtained, as is demonstrated by well
3b. This well, 6% inches in diameter and 319 feet deep, was

drilled in 1965 along the Potomac River east of Arkendale, and

Y

gasTerrimes
yielded on test about 500 gpm. The essbesdy part of Stafford
A

County i1s much the more favorable for development of large supplies

more

because the section there is thicker and the sands areﬂpermeable.
Water from the Potom;g Group in easgstern Stafford County was
sampled for chemical guality at two wells (1, 2) in the northern
part of the area and at well 18 east of Fredericksburg in the
southern part. (See analyses, Table 3.) The water is slishtly
hard, hardness being present largely as calcium bicarborate, but
total mineralization is low. Artesian water near Widewatler ig
reported to be highly corrosive?;;; to dissolved free carbon
dioxide. On that account, the very high iron content, 2.5 ppm
from wells 1 and 2, and 13 ppm from well 18, is not unexpected.
Removal of iron from such waters by aeration or otherwise would be

reduired in order to avoid an unpleasant taste ag well as the

staining of laundry and plumbing fixtures.
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Cretacedﬁs to Tertiary Systems--Mattaponi Formstion I1T

The Mattaﬁéni Formation, of Iate Cretalceous and Paleg)cene age, 1is
believed to underlie eastern Stafford County except in the extreme western
reach near the Fall Zone. Virtually ncothing is known of its character in
this part of the peninsuls beyond the 80 feet of clay and "marl" tentatively
assigned to it in well 18, 4 miles southeast of Fredericksburg. Well 11,

about a mile northeast of Fredericksburg, is reported to obtain water from

e

W

black sand (probably glauconitic sand in the Mattaponi) at a depth of
170-180 feet.

Although the sands in this formation are very important as squifers
farther dewndip on the peninsula, few data ae available on the potential
of the thtapghi in eastern Stafford County.

The well (11) in the area that taps the Mattaggni(?) also yields
a slightly hard calcium bicarbonate water. The specific conductance
of 132 micromhos suggests a dissolved sclids content of less than 100 ppm.
However, as in ground water from the Potoﬁﬁé Group in this area, iron

(15 ppm) may be a serious problem requiring removal by aeration or other-

wise for domestic use.

Tertiary System 111

Aguia Formation v

\/ .
The Aquia Formation, of Paleocene age, is well exposed at its type

locality along Aquia Creek, a tributary of the Potomac River. (See map,
Fig. 2; and Section A-A' on Plate 1.) However, no data are available

on wells ending in this formation.
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V
Other Eocene and Miocene Racks (Iv)

7, "
The Nanjemoy FPormation of early and middle Eccene age and units of

the Chesapedke Group of Miocehe age have been removed by erosion in

egstern Stafford County.
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Quaternary System--Columbia Group (I11)

v
In eastern Stafford County, deposits of the Columbia Group of

Pleistoééne age are largely clay layers and red, brown and whike sands,
reaching perhaps 30 to 50 feet in thickness. (See logs, wells 9 and 18,
Table 2.)

v S

The Columbia Group of Pleistocene age furnishes small supplies for
domestic use to dug and bored wells in eastern Stafford County.

Water from these deposites is everywhere soft, and of low mineralization.
Although iron is not a serious problem, it is present in concentrations
approaching the U. §. Public Health Service (1962) recommended maximum of
0.3 ppm.

The constituent that appears to cause the greatest difficulty in
water from the Pleisto&éﬁe deposits is nitrate. Among those wells for
which it was determined, only one (15) had a low concentration (0.8 ppm).
The others (4, 6, 12, 14, and 17) all had nitrate concentrations strongly
suggesting organic pollution. The very high concentration of 46 ppm in
water from well 4, at Brooke in the middle of the area, renders such water
unsaitable for use in infant feeding formulas. (See discussion under

nitrate in the section on chemical constituents earlier in this report.)
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Summary of Ground-Water Resources (11)

There are few large users of ground water in eastern Stafford
County. Most of the area is rural, and ground-water is used chiefly
for domestic purposes and for stock raising--neither of which require
large quantities of water. With respect to furture increased reguirements
for water, however, probably as much as 500 gpm or more can be obtained
in the extreme eastern part of the county from properly constructed and
develeoped wells drilled into the sands of the Potoﬁéé Group. The guality

should be satisfactory, slthough hardness may be somewhat high.
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Well Records and Chemical Analyses IT

Records of wells, availsble logs, and chemical analyses of water
samples in eastern Stafford County are given in Tables 1, 2, and 3 on
the pages that follow. ITocations of wells listed in Tables 1 through 3

are given in Figure 2 preceding the tables.
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1463 X | . . | . E S
Table /"6 —Records of wells in EBSTC”\ Sfa{forc] County, Virginia
s ) Type of well: D, drilled; J, jetted; B, bored m, gallons per m =T
o Use of water; D, domestic:' é. stock; I, industrial emp,, temperature degrees Fa.hrenheit)
/
g Ein E
@ ’.5 < Principal water-bearing zone Yo & l
B 3 | € | 522 | =
=~ o3 = - l
: = = = R o
s . E iR ~ [3 B L% =y
No. Location Owner or tenant Driller 5 o 3 - ) 3 o ™ - y Remarks No.
= - - ) g b o Stratigraphic -°8 - 2
[ « B E = . . R~ « =]
£ £ g - N Geologic unit E E S |
g . | E = “ © 3 age or named TG~ o = - ‘
) £ e ) = ‘é aquifer e o @ e e
5 ) 2 =% = 25% I~ L
Q =1 >, [} o ax s - 2, R
» <'? B = a NIEE] < —
1 Widewater Murray Decatur . ca, 1937 15 D 210 6 Cretaceous " | Potomac Group 1/ (+) See analysis, Table ;,6, 30 1
. 30 2
2 Do, do ca., 1940 15 | D 290 6 do . do +) See analysis, Tsble J&
. ' %
: : | : a
: 33 | Arkendale -~ - -~ - .| Arkendale Farm — - W. S, Reynolds - 25 | J Loo | - ! do - - |- -~ do - - - -} - - - D,S | See. log. Table ¥p, . - . . .. 2
: 3b| 1«5 mi.SF oF Arkf-nc\ale,‘ — - --| Gen, Hall- --- - - - |4 T E"&’:Q'TWI 1965 |O: D 219 6Va de_ _, .| — - do - - - ; -2 B ) ?umpecl at 500 gpm durmﬁ 12-hevr test 2b
L Brooke Fanny Milton | 100 Dug 55 L8 : Pleistoceme |Columbia Group L =51 D | See analysis, Table 358: Tempe, 56 Fo b
. ' ; o 3 °
' 5 | 3 mi, W of Marlbore Point J. Hoyt Reed 1909 15 | Dug 37| 36 do ~ do =32 D | See analysis, Table 18 Temp., 55 F. 5
, : ; ; 3 o
— 6 2 mi, SSW of Brooke Meta Jett 100 Dug n 36 do do =) D | See analysis, Table &, Temp,, 58 F. 6
. 4 4 ’ ; ' 3 B )
7 | 1.7 mi. XW of Marlboro Point R, J. McCloskey 1919 30 | Dug 16| 2B do - do (=) D,S | See analysis, Table 38, Temp,, 65 F. 7
_ ~ ‘ . . a ‘ o
8 | Marlboro Point 'James Ashby, Sr, 1913 20 | Dug 20| 36 do L =17 D | See analysis, Table X8, Temp., 63 F, 8
‘ _ : ,../ 2 3
9 | 3 mil, ¥E of Fredericksburg Frenk A. Stevens Frank A, Stevens' 1949 210 | Dug 22| 34 do do ~18% D Seglggg. Table 17 snalysis, Table 28, Tempeq 9
. 2 ° .
10 3,6 mi, WSW of Marlboro Point Roy Newton 80 Dug 274 48 do : do -21 D | See analysls, Table X8, Temp,, 56 F. 10
‘i b ‘ 1 6 CrLt:'fe - el Dy,S | See analysis, Table )?‘8’ Water from black sand,ll
4 . W, - ace “PeobomeciGoreryr | ¢ 8 . r 1
11 l—' ml, NE of Fredericksburg W. W. Iupton [ Leaz):ar Well & pump 1949 160 D 1,102z ang 'Paic:;;?ene Ma‘ﬁ‘aponi (?) Fm ¥ ! 170~180 ¥t ’ ’ !
12 | 3.3 ni. ENE of Fredericksburg R. E, Wright 175 | Dug 27| 36 | Pleistocene |Columbia Group D | See analysis, Table ars' Reported soft., Iron| 12
i : a8 . Pee
i ‘ . Q
! 13 4,5 mi, E of Fredericksburg - T, J. Fines : Piégi te 220 Dug 33 36 do do -25 Reported soft, Temp,, 56 F, 13
_‘= ‘ ‘ l' . . 3 o]
' 14 | % mi, ENE of Fredericksburg Erwin Allen 1930 200 | Dug 25| 36 do do =20 D | See analysis, Table J-Sf Tempe, 62 T, 1k
. . . ’ o
. . d =1 D | See analysis, Table 18, Temp,, 56'F, Water | 15
15 | 3.5 mi, E of Fredericksburg M. Robertson 1941 170 | Dug 22| 36 do o 9 Sy Tt el in 195 Pes
. . o ~
16 6 ni. E of Fredericksburg John S, Hudson 1934 190 Dug 30 2k do do -26 D | Reported soft, Temp,, 59 F, 16
: ' ' 2 : '3
. icksburg L, P, Graves 1800 Lo 4o 60 d do <33 D,S See lo Table 177 analysis Table 18, 17
T 17 | 3 mi, SE of Fredericksburg Teves Dug ° Tempoy 709F, Another simjlar well mearby.
_ ; , _ : : D o 3
18 Sherwood Forest Farm, 4 mi, SE of Je Lo Pratt L., L, Martin 1930 90 D 195 8 | Cretaceous Potomac Group -55 20 S See log, Table 1/?’; analysis, Table 28, 18
Fredericksburg :
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Table MG. —Records of wells in Eastern Stafford County, Virginia

E

L4

~~ ~~
2 77
2 < - ’g Principal water-hearing zone Qo &
5 s < B~
=< bt UV o =}
No. Location Owner or. tenant Driller % : N = £ 3i':", > . Remarks No.
o = ) . _ .
= == o 5 s . Stratigraphic §i8 < 2
£ E g = . ,_' Geologic unit EE E g
=] = 00 (" =) L . o bt =
g % S < age or nq.med e o] —
- B > @ = £ aquifer ggc E e
9 a2 > & 8 &S s ) &
> <'s = = a <= < -
A . . L - | > "
19 5 mi, SE of Fredericksburg John F. Barrett 70 Dug 65 2k | Pleistocene |[Columbia Group -53 D | See analysis, Table 38, Temps, 61 F, 19
. ) 3 0
20 5 mi, ESE of Fredericksburg Wm, White, Sr, 10 | Dug 16 36 do do ~13 D,S |See analysis, Teble 16, Temp., 58 F. 20
. ' _ . See >
21 6.5 mi, ESE of Fredericksburg Jesse Olive Jesse Olive B 21 do - do 1 | Ceitevy= 'a'ﬁ‘m’\analysis. Table X8, Temp.,| 21

1946
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Table 2.--Logs of wells in eastern Stafford County, Virginia

Well 3, Arkendale; Arkendale Farm

{Log furnished by W. S. Reynolds drillers; correlations by

Potomac Group (Cretaceous):

Clay,
Marl,
Clay,
Sand,
Marl,
Sand,
Marl,
Marl,
Mari,
Marl,
Marl,
Marl,
Sand;
Marl,
Marl,
Sand,
Marl,

Sand;
“J

red and yellow
gray

brown

white, hard
gray

white, hard
gray

dark red
brovm

gray

hard red

gray
wvater-bearing
red; fossil wood
gray

gray

red

water-bearing

Pre-Cretacecus:

Granite

A. Sinnott)

Altitude, 25 feet

29

Thickness
{feet)

30
27

11

Lo
10
21
20

19

10

al

&7

69
32

Depth
(feet)

30

27

68

70
112
122
143
163
182
189
199
290
296
308
375
387
ks
488

ey



Table 2.--Logs of wells in eastern Stafford County, Virginia-GContinued
Well G, 3 miles northeast of Fredericksburg; Frank A. Stevens
{Dug by owner; log and correlation by G. C. Tibbiks, Jr.)

Altitude, 210 feet

Thickness Depth
. (feet) {feet)
Columbi;/Group {Pleistocene):
Sand, fine, rTed 15 15
Sand, fine, dark red; water-bearing 5 20
Clay, brown end gray, interbedded 2 22
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Table 2.--Logs of wells in eastern Stafford Count&, Virginiae--Continhed
Well 18, Sherwood Forest Farm, % miles scutheast of Fredericksburg;
J. L. Pratt
(Log by L. L. Martin, driller; correlation by A. Sinnott)

Altitude, 90 feet

Thickness Depth

; (feet) (feet)
Columbia(?) Group {Pleistocene):

Clay, red 25 25

Unclassified:

Mattapoﬁfi(?) Formation (Paleoceﬁé and Upper Cretaceous ):
Clay, yellow 60 85
Marl, blue 20 105

Potomac Group (Cretaceous):

Sand, gray 15 120
Clay, vwhite 20 140
Sand, and blue marl 26 166
Sand, gray; water-bearing 3 169
Sand, and blue marl 11 180
Sand, and gravel, gray; water-bearing 15 195
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King George County T

Location and Developmenti/ IT

King George County is the westernmost of the five principal counties
of the Worthern Neck reninsula. Tt is bounded on the west by Stafford
County, on the north by the Potomac River, on the east by Wdstmoreland
County, and on the south by Caroline and Essex Counties across the
Rappahamnock River. Tts land area is zbout 178 square miles, and its
population as of 1960 was 7,243. General crops, truck grardening, and
livestock are important. Fresh- and salt-water fish also are important
food products.

A small railroad conmects Dahlgren, in the northeastern part of
the county, with Fredericksburg. Federal highway 301 and State highways
3 and 218 traverse the county; they in turn are linked by State highways
205 and 206. In the central part of the county is King George, the
county seat. Other towns are Dogue, Teliaferro, Rollins Fork, and Port
Cornway. The W. 8. Waval Weapons laborgfcry, and proving grounds, is at

Dahlgren, in the northeastern part of the county.

1/

~"For further information on the economic development of King George
County, see Va. Div. of Planning, (1967), Economic Data Summary,
King George County.
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Topography and Drainage 11T

The total relief in King George County is over 200 feet. The large
middle pG}%%Gﬁ of the county consists of the Sunderland terrace, with
locally developed remmants of the Coharie terrsce (Wentworth, 1930).
Bordering the Potommc and Rappshannock Rivers are smaller areas of low
relief representing the Telbot terrace.

The principal stream is Machodoc Creek, which drains most of the
northern half of the county, and is & tributary of the Potomac River.
Many small minor creeks drain northward and eastward to the Pbbomace.

The southern half of King George County is drained by numerous small
creeks and runs, none of which gapproach the size of Machodoc Creek however.
The drainzge divide extends roughly southeastward through the middle of
the county. 1In places, there are small areas of marshy ground along the

flats borderdng the Rappahannock River.
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Geology and Ground-Water Conditions

The deposits at the surface in King George County are chiefly
of Pleistocerie age, and consist of unconsolidated sands and gravels
of the Columbia Group. They are exposed in roadcuts and along the
banks of streems. Locally along the south bank of the Potomac River
there are beach deposits of Holoééne (Recent) age; smaller beach
depogits occur along the Rappahannock River, flanking the scuthern
border of the county. Minor deposits of alluvium are found along
the banks of streams and in stream chennels.

Underlying these surficial deposits are the older sedimentary
rocks of the Coastal Plain, which in turn are underlain by the

crystalline basement rocks.
Basement Complex

So far as known, no wells have penetrated the full thickness
of Coastal Plain sediments and reached the underlying basement rock
in King George County. The basement complex here probably consists
largely of crystalline granitic and metamorphic rocks, or Triéééic
arkosic sandstone. Tt would be expected to lie at depths of from
500 to 2,000 feet below the surface, according to DeBuchananne
(1968, Sheet 1). However, test drilling may show that depth to

bedrock is somewhat less.

&3



-

L

Cretaceous System--Potomac Group

Resting on the basement cowmplex in King George County are the

sands of the Potomaé Group of Cretaceous age. Records of only two

wells are available that were drilled deep enough to reach the Potomac

Group. A 780-foot well (30), drilled for the Department of the Navy
at the Proving Ground at Dahlgren::;éacﬁed.the top of the Poto$éc
beds prebabdy at a depth of about ﬁéﬁ;feet below the surface, pass-
ing at that depth from sand with glauconite to silt and fine quartz
sand, Although a few pebbles were found below 730 feet, most of the
material is interbedded sand, clay, and silt.

White clay underlain by white sand occurs from 750 to 894 feet
below the surface in well 32 along Route 301 about 5 miles southwest

of Dahlgren, The water-bearing zone in this well consists of white

sand, and lies at 850 to 894 feet below the surface.

o
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Water-Bearing Character

The Potoﬁbc Group is of considerable potential in the eastern
part of King George County, where it is thickest. A 780-foot well
(30) at the Naval Proving Ground at Dahlgren obtains water from
these deposits; the yield although not reported, is understood to
be more than ample. Judging from the high productivity of the
Potomac water-bearing sands elsewhere in the Coastal Plain, it is
likely that vroperly developed wells 8 inches or more in diameter
and drilled even deeper in the Potomac§Group in this part of King
George County could vroduce 500 gpm or more. Two domestic wells
(29, 31) in the Dahlgren area also tap the Potom;; Group. Well 31
ig reported to yield 14 gom by pumping.

At Port Comwey, & composite of three wells (24) have a combined
artesian flow of 7.5 gpm. These wells werec sampled for chemical
analysis in 1949 and 1953 (Table 6). As contracted with artesian
water frow wells nearer the Fall Zone the water was found to be very
soft. The water is a sodium bicarbonate type, with low total
mineralization (dissolved solids, 170 ppm). Iron is high in the
one sample at hand, 0.32 ppm, about at the maximum recommended con-
centration for public supply.

The chemical character indicated in these analyses is probably
fairly representative of the quality of the ground water from the
Pbtomangroup in most of King George County. In westernmost King
George County, it is possible that artesian water will be slightly
hard.
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Cretacecus to Mertiary Systems--Mattaponi Formation 11T

The Mattaponi Formation, of late Cretaé;ous and Paleocene age, is
characterized by clays of various ceolors, chiefly red and yellow, or
mottled in King George County, as elsewhere in the Virginia Coastal Plain.
Beds of sand, commonly low in the thtmpdhi, are important as aguifers.
Some glauconite is generally present, although this mineral is not as
characteristic of the Mattapéﬁi as 1t is of the overlying Aqﬁi; and
Nanjemé} Formaticons.

A detailed description of a typical suite of samples from the
Nhttapoﬁi is given for well 30 at the Naval Proving Ground, Dahlgren

(Table 5).
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Water-Bearing Character IV

Adequate supplies of ground water are obtained from the Mattaponi

Formation in King George County. Awmong the larger wells tapping the

/
Mattaponi are the King George County School well (13), an industrial

well (22) 2 miles southeast of King George, and a well (28) at the

U. 8. Naval Proving Ground at Dahlgren. In the latter, gocd water-
bearing sand of the Mattapéni was reacheg from 509 to 521 feet. In
well 14, in the town of King Cecrge, two water-bearing sands were found
at 500 to 510 and 577 to 597 feet, and in well Ta at Fairview Beach,

at 128 to 150 feet, from which 86 gpm with 59 feet of drawdown is
pumped for public supply.

Two recent (1965) laﬁge—capacity wells (22b and 27a) indicate the
potential of the Mattaponi Formaticn as an aquifer. Well 22b, about
2.5 miles southeast of King George, was drilled for a canning company
and produced 300 gpm in a 12-hour test, with 87 feet of drawdown. Well
27a, nearly 2 miles northwest of Dahlgren, yielded 632 gpm on a T2-hour

test, With 180 feet of drawdown. These wells are 6 and 8 inches in

diameter, respectively. Both probably also draw scome water from the

&

i
Potomac sands, although the formational contact between the Mattaponi

i

Formation and the Potomac Group cannot be determined with certainty.
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Two comprehensive analyses were made of water from wells tepping
the Mattapgﬁi. Well Y4, near Sealston in western King George County,
as might be expected, yields slightly hard walter of low mineralization.
Iron (5 ppm) is high and treatment for its removal would be desirable
if it were to be used for domestic purposes. Hydrogen sulfide odor
was reported in water from this well, which is used for watering
stock.

Water from well 13 at the King George County School and more to
the east is a soft sodium bicarbonate type of water with low itotal
mineralization. Chemically it is of excellent quality, well suited

as & supply for the more than 500 pupils at the school.
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v
Tertiary System , . IIT

Aauviz and Menjemeoy LermaTiens
v

The type locglity of the Aquis Formation, as pointed out earlier
in this report, is along the outcrops on Aquia Creek in northeastern
Stafford County. This formetion is penetrated in the subsurface by a
number of wells in King George County. {See logs in Table 5 for wells
11, 22, 28, 30, and 32.) It commonly consists of sandy glauconitic
clay, glauconitic sand, with shell fragments. Tocally, as at Fairview
Beach on the Potomec, it consists of indurated mesrl and asbundant fossil
shells. (See Figure 3.)

v Vv

Like the Aquia Formation, the Nanjemoy commonly contains glauconite.
It consists of sandy clay and sand with some shells. Tocally, thin
beds of limestone are found. A persistent pink, red, or brown clay,
known as the Marlbogg Clay Member, lies at the base of the formation;
this member is well developed in this part of the Northern Neck. (See
logs in Table 5 for wells 22, 28, 30, 31, and 32.)

For certain logs in Teble 5 (7a, 1&), it has noct been possible to

distinguish between the Aquia'and Nanjemoy; accordingly, they have been

listed as undifferentiated.
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Water-Bearing Character

The Aquia and Nanjeﬁoy Formations in King George County are not,
leocally, important sources of ground water. This can probably bhe
attributed to the fact that The better water—bearing sands in the
Mattaponi are readily available within a convenient depth range.

However, records are at hand for three wells which were drilled
to thege formations. Well Tb at Fairview Beach is used as a public
supply well; information on its yileld is not available bhut presumably
it is adequate--perhaps on the order of at least 20 gpm. Well &, a
little over a mile eastward from Fairview Beach, 1s z domestic well
and probably has a low but adequate and dependagble yield.

In regerd to the quality of the water from the Aqd;a and.
Nanjeméy Formations, one analysis is available (Tb, Table 6). This
public supply well at Tairview Beach yields very hard calcium
bicarbonate water; the hardness is 270 ppm. Other constituents are
low. Farther east in the county 1t would be expected that water from
thege formations would be goft, owing to the natural softening effect

of the glauconite commonly present in these sediments.
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i
' Chesapeake Group v

‘ "
The Chesapeake Group of formations of Miocene age, undifferentiated

in this report, consists of sands and blue clays. It is apparently
absent in the northern part of the county, and elsewhere reaches a
maximum thickness of a little over 100 feet. No wells ending in

Miocene beds are known in King George County.
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Quaternary System--Columbiz Group 11T

/
The Columbia Group of Pleistocene age consists of yellowish sands
and clgys with some gravel. These deposits are more than 50 feet
thick in places. They occur nearly everywhere in the county and are

exposed at the surface in many road cuts and in the banks of streamns.
Water-Bearing Character

Many dug wells have been sunk in King George County in the deposits
:

of the Columbiﬁ Group, providing small supplies to many rural homes,
farms and a summer camp. Ordinarily these requirements are low, and
the supply is more than adequate.

The water from a typical dug well (19) in the Columbig Group
was sampled for chemical analysis; it is of verya}ow mineralization--
probably about 7O ppm of dissolved solids, estimated from the specific
conductance. It is very soft, with a hardness of only 17 ppm, and other
constituents are fairly low. However, the nitrate content of 4.2 ppm,
coupled with the chloride concentration of 15 ppm, suggests the
possibility of organic pollution--a common hazard among dug wells.

Most of the users of wells tapping the Columﬁia Group report that
the water is soft although water from well 21, 3 miles southwest of
Shiloh, is reported to be hard. Iron in the water may be a problem

locally, as reported from wells 10, 12, and 35 at Ambar, Dogue and

Rollins Fork.
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Summary of Ground-Water Conditions IT

In the eastern half of King George County, where the Coastal Plain
formatione are thicker, properly constructed and developed wells 8 or
more inches in diameter, 350 to 750 feet deep and tapping the Matt;poni
Formation and perhaps the upper sands of the Potomac Group, should
produce 700 gpm (about 1 million gallons per day%}or}even more per well
Lfepropendy-gpmecd. The quality of the water should be generally

excellent--scft, and of only moderate minerslization.
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Well Rederds and Chemical Analyses iT

Records of wells, available logs, and chemical analyses of water
samples in King George County are given in Tables 4, 5, and 6 on the
pages that follow. Locations of wells listed in Tables U through 6

are given in Figure Ut preceding the tables.
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Type of well:

Use of water:

y,S

Table 45+ —Records of wells in Kir\q Geo rqe County, Virginia

driven

Spr., spring; J, jetted; D, drilled;

Dv
D, 'domestic; S, stocks PS, public supply; I, industrial

gpm, gallons per minute
Temp.y temperature ?
formation

Fm,

KEeo -

degrees Fahrenheit)

~ ~
A 7 E
—_ = o . . : > | &
v o > Principal water-hearing zone KR &
\ "g 8 = B - B~ =
=< o = 22 | =
= = b= 3 g8 & 5 :
. [ : . . »
No. Location Owner or tenant Driller < o 2 — = E . : ;S: 9 . Remarks No.
= <= ) 2 u ) Stratigraphic g < 5]
£ E g 2 o .- Geologic unit -] +*~g £ §
\ 8 T @ s °© < or named e T | -
o = g - age aquifer Co® £ <
b =S @ = £ aq = 2 =
i |22 &% | £ - |E2R E |2
” = - —
P <7 | N =) [ R =
. ) L - o
: : Colurbia Gr - DS Tem F. Water reported soft 1
1 1 mi, N of Passapatanzy W. Henderson 1910 160 Dog 36 36 Pleistocene & Lroup 33 ¢ TPee 56 P ¢
o o :
2 Passapatanzy Virginia Construction 150 Spr. - - ! do do D Tempe., 52 F, Spring, developed and covered; 2
Canp Ko, 2 i i Water is pumped to camp,.
g o ; o '
3 Sealston H, M, Chinn W. B, Jenkins 1936 80 Dug 30 ho do ‘/ do -26 ! D | Temp.y 52 Fo Nearly dry in summer, . 3
. |
Late Cretoceons and ' ° 4
L 1 mi, ESE of Sealstor on Rt. 3 L, P, Graves; W, J. Lyons 1914 55 J 201 3 il’a eocenoeuﬂ) Mattaponi Fm - 8 | S | Temp., 62 F. See analysis, Table ¥5, Sul- L
. Howard, tenant - a | fide odor reported in water,
! | :
. . ; . o »
5 2 mi, ESE of Sealston, off Rt, 3 W. D, Taylor 1937 55 J ? 6 =\ . —_— +9 iD.S Temp.,, 60 F, Probably more than 200 ft deep. | 5
’ LT:'TC Creteceovs ond) ot [ '
6 2 mi, WNW of Dogue- Steamboat Co, 3 J 2hs { Paleocene~ (IMattaponi Fa (+) ‘ 6
| s l s ¢
7a Fairview Beach Sydnor Hydrody:nam:.cs. Sydnor Hydrodynamics), 36| D 188 do i “do -27 86 | PS See log, Table MF; analysis, Table 35, Draw- | 7a
’ Irc, Inc, - . ‘ S down 59 feet after Pu.mplng at 86 gpm,
R " . .
‘ Paleocene and Aquiz and Nonjemoy Fins
7b Do, 36 D 105 \Eocene : Pamuniroy>Group PS | See analysis, Table Afj’. 7b
8 1,3 mi, ESE of Fairview Beach Mrs, Tayloe 1934 160 D 235 6 do v ) do VvV -85 D 8
. o A
. \/i i o
9 0,5 mi, N of Cororn Mrs, F. W, Clark 1938 160 Dug 28 36 |Pleistocene ! Columbia Group | =24 D |Temp., 56 F, Viater reported soft, 9
. : ; i ‘
| ‘ o
10 -|-Ambar C. E, Daniels 150 Dug 65 36 dov” dov” I <50 D |Temp,, 57 F. Supplies two houses., Water 10
: : . \/ reported hard; contains iron,
_ Late Creteceous and| .- 5
11 Dogue W, M, Grigsby 92 409 Paleoceney Mattaponi Fm (-) 7 D |See log, Table it#, 11
| | cesus- |
, i ‘ T
I i . o
12 Do. do, 92 2h ;Pleistocene | Columbia Group (=) ! D Water reported to contain a little iron, 12
i : ‘vf i ! ' !
. . : ' Late Cretsceous and, : i f ! 3
13 King George King George County 1939 185 J koo | 8-k ] Paleocenew/ 'Matta.poni Fm : (=) 11 : D |See analysis, Table 4%, Water reported soft, | 13
School ; . hecheCratee ! : ! Supplies 550 pupils,
i [od-{opes-2 : | I i
! i : | s
1k Do. E. R, Morris, Sr. Leazer Well & Pump 1955 205 D 616 6 1 do v X do v i ! wSee log, Table 4%, Screens set at 500-510 |1k
Co. ( o, | | | 7"and S87597 %, 5
: : 1 “'x . j ‘ : . i .
17 3 mi, RE of King George T. S, Cherdle 1947 150 Dug 22 36 ‘Pleistocene :Colu.mbia Group ~-18,5 D, S !Tem_p.. 55 F. Water reported soft; supply 117
. | i ‘ ! ! barely adequate, L
| i
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1282 ' A o : ; ' _ o
.. [ . / p
s oz L4 . ° 3 J
Table 4«/.,)/"“-1 —Records of wells in Klng Georqe County, Virginia (e
3 | Eln E
RS S Principal water-bearing zone E\—‘ &
Lo ~ = . -
1 = ‘2 ® = B~
5~ @ e =
e ) f—1 N’a (-] )
. T G ~ [ B o= 4
No. Location Owner or tenant Driller 3 o2 | = = & o= | “ Remarks No.
= 85— | ® > s , Stratigraphic. | %8 | & | 8
g £ s 3 o o Geologic unit £ 1S £ g
) =% — ) o S8 B z
g o) = 2 or named W~ ol
(=2 = -3} age .f I n e Qét
ot 5o v = £ aquiier o @ £
g gs | & g | 8 BSE | & | &
P <t | & = a o <cs | < =
. . | \ : . ) .
18 1.8 mi. SSW of Fairview Beach L. W. Fitzgerald, Sr. 200 | Spre | - - |Plestggne L7 Colombid, Group L D,S |Temp., 51 F, Water reported soft, 18
. : _ _ . 6 :
19 1.7 mi, SSW of Edge Hill ‘Hanzel Brooks 160 | Dug 35 36 do - . do =30 See mnalysis, Table 15, Water reported soft, |19
20 | 'Edge Hill E. B, Morris, Jr. 1947 §80 | Dug 58 | 36 do do -5k D |Water reported soft. 20
~
. . { i/
21, 3 mi, SW of Shiloh R, E, Owens Prig;o_to 55 | Dug % | 30 .Pleistocene | Columbia Group -36.5 D |Water reported hard, 21
' ; i o : . - { . lote Cretzceous ) 1 - >
— 223 @2 mi, SE of King George Pickle factory Sygggr: Hydrodynamics, 1946 180 | D 562 I )V o ‘Paleocenc\s Mattaponi Fm 184 . 1 |See log, Table ¥, 223
215 2.3 mi. SW oF King George Mgun‘f [ose. Conning Co.  |Sydnor Hydrodynamies fnc| 966 J8o() D 215 *[18-8-6] Lgﬁ C?r%?;f;ﬁ;} Mattepomi Fim  |—16% 1 D'%L",:,’g';’b",y g7$,ff fj;;rpfu:: ;:'Jéii;ﬂr’m for 12 hrs,| 226
23 Port Conway Belgrove Farm ' 10 J 320 13 dov do” (+) Chief aguifer is glauconite sand at 300-320 |23
. ) ft. Flows 10 gpm, . _
v &
2k Do, | 3. P. Hooker 1908 5| 4J 401 3 |Cretaceous , | Potomac Group (+) PS |See mnalyses, Table 1%, Three flowing wells; | 24
. _ 1908,& : combined flow, 7.5 gpm. Water level more
1934 than 3 £t above land surface, N
: v .1/’ °
25 Shiloh J. D. Owens 160 | Dug 50 L8 |Pleistoceéne Célumbia Group =43 D,S |Temp,, 56 F, Water reported hard, 25
. . o _
26 |3.5 mi. FT of Edge Hill A. C, Rollins . 1946 160 | Dug 32 30 do do , -28 D |Temp,, 57 F. Water from white sand; reported |26
toceous y . \. - i .BO . . .
273 | & mr. NW of '_Dahlgren BayLerrY Estates - - = - - 1965 Is(d| D I,050 8 {LST& Cp";):oceo,:e} Ma‘ﬂ'zpmtn Fin lod PS  (Drsodenn 180 ft after Pompmg €32 qpom for T hrs. 273
, . . )
27b | 1.2 mi. WNW of Dahlgren B. Johnson 1940 5 | v | 16 | 1h |Pleidd@cene, | Columbiiaobrop /) 1z D |Temp., 53 F. Water reported soft. 27 s
: . : x , SN S| v . 5 .
Dept. of the Na Washington Pump & Prior 15 | D 521 Iate Creteceous | Mattaponi Fm D |See log, Table X, Next d i -
28 l.t mi, E of Dahlgren ep . vy WellgCo. p o 1938 and ’Palea‘:;ne, e:ed %5 b:. a?-, 735—75813{-,.“9:“ aquifer repor-| 28
. v
29 1,3 mi, ESE of Dahlgren A, P, Berry Farm W. S. Reynolds 1936 1 10 (J 749 Cretaceous” | Potomac Group D,S |Aquifer is medium sand, 742-749 ft. 29
. . ' : s
. 2 .
30 0.7 mi, E of Dahlgren Dept., of the Navy Vi:g%n%{zllfagléfnery 1952 1 19 | D 7§o do do D |See log, Table Mf, 30
. _ : g
- 31 1,8 mi, WSW of Dahlgren W. H. Weshington Legzer Viell & Pump 80 (D 720 do - do 1L D See log, Table i, 31
L . . 0.
£ Edge Hill Union Bethel Church Reynolds & Norman 1952 160 | J 894 do do D Cased to 850 ft., Aquifer is white sand 2
32 2 mi, KE of Edg o 850-89k Pt, See log, Table i, . ° 3
: , 3
) : : : : w - o :
33 2,5 mi, E of Edge Hill S. B, Tellls 155 | & 265 1% |Eocene Nanjemoy Fm Tempe, 54 F, Water reported poor; mnot used. |33
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Table /@ﬁ —Records of wells in K’mg George County, Virginia

- ~
s TT | E
ey < Principal water-bearing zone | @o &
e~ 8 ~ '= -
3« * < [V N
: 5> & | = 383 | =
' ' e k] ~ cl s2s | 2
No. Location Owner or tenant Driller - o B _ = B R B g > . Remarks
B === ) £ S . Stratigraphic -3 ©g .3 g
E E 3 = — b Geologic unit - ETE £ o
S sSa | ow S 3 E+% | E B
o < S - or named %~ o v
. £ B §: = 5 aquifer - & S
) a 9 S : S e 2
- <3 | & < = 228 | & | 3
i ' ' . _,/"/ o
: 3k 4e2 mi, E of Edge Hill B, Rolling 1938 100 | Dug u8 - 36 [Pleistocene Columbia Group ~lily D |Temp,, 54 F. Water reported soft, 34
i . . ) ]
“35 Rollins Fork F, Ashby 1900 100 Dug 52 36 do do D,S |Equipped with windmill, Temp,, 56 F. Water 35
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Table 5.--Togs of wells in King George County, Virginia--continued
Well Ta, Fairview Beach; Sydnor Hydrodynamics, Inc.

(Log modified from driller's record furnished by Sydnor Hydro-
dynamics, Inc.3 correlations by D. J. Cederstrom)

Altitude, 36 feet

Thickness Depth
(feet) (feet)
Columbia Group (Pleistocene):
Sand, yellow and clay 10 10
Aqu{; Formation (Palebcene):
Mud, blue 17 27
Mgrl, indurated; fossiliferousg 8 35
Sand; shells 10 bs
Mud, blue 10 55
S8and; shells 15 TO
Mud, blue; sand; shells L5 115
Mattaponi Formation (Upper Cretaceous and
Paleocene):
Mud, blue | 5 120
Clay, yellow; Foraminifera 8 128
Sand, white and blue 12 140
Sand, white; some glauccnite 10 . 150
Clay, yellow and white; Foraminifera 30 180
Clay, reddish brown 8 188
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Table 5.--Logs of wells in King Gecrge County, Virginia--Continued
Well 11, Dogue; W. M. Grigsby

(Iog modified from record by Lecnard Reynolds, driller;
correlations by A. Sinnott and D. J. Cederstrom)

Altitude, 92 feet

Thickness Depth
(Teet) (feet)
Columbia Group (Pleistocene):
Sand, yellow, and clay o oL
Chesapeake CGroup (Miocéne):
Cley, blue y 15 39
Nanjemoy Formation (Eocene):
Sand, black z 394
Marl, blue; glauconitic (o 110
Aquia Formation (Paleoceﬁe):
Marl, blue; glauconitic 30 140
Cley, sandy, blue 35 175
Limestone 1 176
Marl, blue; glauconitic 5 2l 200
Mattaponi Formation (Upper Cretaceous and
Paleocene):
Clay, brown and light brown 20 220
Clay, light brown to light blue; hard i 317
Clay, brown 03 340
Undescribed (no sample) 7 347
Sand, white, fine 1 348
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Teble 5.--Togs of wells in King George County, Virginia--Continued

Well 11, Dogue; W. M. Grigshy--Continued

Mattapgni Formation--Continued
Undescribed (no sample )
Limestone
Limestone(?)

Send and limestone(?)

81

Thickness
(feet)

11
10
17
23

Depth
{feet)

359
369
386
Log



Table 5.-~Logs cf wells in King George County, Virginia--Continued
Well 14, King George, E. R. Morris, Sr.

(Drilled by Leazer Well & Pump Co.; log by Seymour Subitzky
and J. P. Prine; correlations by D. J. Cederstrom)

Altitude, 205 feet

Thickness Depth
(feet) (feet)
y .
Columbia Group {Pleistocene):
Clay, yellow 14 14
Sand, silty, red, very fine 7 21
Clay, white; fine sand with some gravel 14 35
Chesapeake Group (Midcene):
Sand, fine to medium-coarse; limonitic, with
some clay; water-bearing 36 71
Clay, yellow 3 Th
Clay, green L 128
Clay, green; trace c¢f black minerals 2 130
Clay, silty, green 10 140
Clay, silty, green, and shells 13 153
Nenjeroy(?) Formation (Eocene):
Clay, green, sticky; black sand and shells 7 160
Clay, green, sticky; black sand, with streaks
of indurated shell beds and shells 10 170
Clay, silty, green, sticky; very fine black
sand; shells 30 200
Clay, silty, green, sticky; indurated shell
beds; fine black sand and shells 10 210
Undifferentiated:
Clay, silty, green, sticky; fine black sand; shells Lo 252
Rock L 256
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Table 5.--Logs of wells in King George County, Virginia--Continued

Well 14, King George; E. R. Morris, Sr.--Continued

Thickness Depth
(feet) (feet)
Undifferentiated-~Continued
Clay, blue, with shells; fine black silty
sand 34 290
Rock, soft; fine sand; shells 10 300
Limestone, soft, mixed with blue clay 20 320
Mattaponi Formation (Uprer Cretaé;ous and
I-Paleocene):
Clay, gray, red, and blue; sticky 30 350
Clay, gray 22 272
Clay, red and gray, sticky 92 Lok
Marl and gray clay, interbedded 16 480
Rock and sand, interbedded 20 500
Marl and gray clay, interbedded;: water-bearing 1¢ 510
Clay o7 577
Rock and sand, interbedded; water-bearing 20 597
Rock and clay, interbedded 19 616
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Table 5.--ILogs of wells in Xing George County, Virginias--Continued
Well 22a, 2 miles southeast of King George; Pickle Factory

(Log from driller's record furnished by Sydnor Hydro-

dynamicg, Inc.; correlations by A. Sinnott and

D. J. Cederstrom)

Altitude, 180 feet

Thickness Depth
(feet) (feet)
Columbia Croup (Pleistocene):
Clay, silty, yellow; s0il on top 25 25
Chesepeake Group (Mioééne):
Sand; gravel 17 Ly
Sand; clayey; gravel 23 65
Clay, blue 57 122
Sand 10 132
Clay, blue; sticky 36 168
Nanjemoy Formation {Eocene):
Sand 19 187
Mud, blue 3 180
8ilt, blue 6 196
Mud, blue; shells 5 201
Mud, blue &5 266
Sandstone 5 271
V/MarlborJKClay Member:
Mud, pink ek 295
Aquie Formation (Paleocene):
< Mud, blue 7 302
Sand, gray 18 320
Mud, blue; sticky 9 329
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Table 5.--Logs of wells in King Gecrge County, Virginia--Continued

Well 22a, 2 miles southeast of King George; Pickle Factory--Continued

Thickness Depth
(feet) (feet)
Mattapégi Formation {Upper Cretacecus and Pal;ocene):

Mud, blue, and sand 3 332
Sandstone 8 340
Mud, blue, sticky 6 346
Mud, blue; underlain by black sand 6 352
Clay, silty, blue; some black sand 16 368
Clay, brown; hard 9 377
Clay, blue, and brown; tough 103 L8O
Clay, blue; sticky iXe) 520
Clay, brown, sticky 23 543
Clay, blue, sticky L sh
(lay, blue, sandy 10 557
Sand, gray; clayey at top 5 562
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Table 5.--Logs of wells in King George County, Virginia--Continued

Well 28, Dahlgren; Naval Proving Grounds

(Log modified from driller's record furnished by Washington
Pump and Well Co.; correlations by A. Sinnott)

Altitude,

i

r
Columbfa Group (Pleistocene):

Sand; clay
Band, yellow, medium coarse
Gravel, yellow
Nanjemoy Formation (Eocefie):
Marl, sandy, black
Marl, light gray
\/Marlboro Clay Member:
Clay, brown
Aquie Formation (Paleocene):
Merl, sandy, black
Marl, black; shells

- Rock, gray

Mattaponi Formation (Upper Cretaceous and Paleocene):

Marl, glavconitic, green
Clay, reddish brown
Clay, yellow

Sand, blue-gray; clay
Clay, blue; tough

Clay, red; tough

15 feet

86

Thickness

(feet)

11

10

10k

LT

18

9
22

Th

11

Depth
(feet)

11
18
28

132

149

167

190
2015

213

292
31k
388
399
Loz
£08



Table 5.--TLogs of wells in King George County, Virginia--Continued

Well 28, Dahlgren; Naval Proving Grounds--Continued

Thickness Depth
{feet) (feet)
Mattapgﬁi Formation--Contimued
Clay, yellow 01 k99
Cley, sandy, brown ' 10 509
Sand, glauconite-quartz; water-bearing 12 521
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Table 5.--ILogs of wells in King George Ccunty, Virginia--Continued

Well 3C, Dahlgren; Waval Proving Grounds

(Drilled by Virginia Machinery and Well Co.; sample descriptiocns

by G. C. Tibbitts, Jr.; correlations by A. Sinnott)

Altitude, 19 feet

LT

Columbia Group (Pleistccene):
Clay, sandy, very light gray
Clay, sandy, white, mottled with yellow

Clay, sandy, light olive gray; very hard;
with a few shell fragments

Gravel and boulders, with quartz sand
Nanjemoy Formation:

Clay, candy, light tan, with scme
glauconite; streaks of lighter clay

Sand and clay, olive gray, with glauconite;
streaks of lighter clay

‘jMarlboro Clay Member:

Clay, sandy, grayish pink, with some
glaucconite and muscovite

Aguig Formation:
Clay, sandy, dark gray, with glauconite
Clay, dark gray, with glauconite and shellg

Clay, sandy, bluish-green, with abundant
glauconite; some shell fragments

Sand, olive gray, glauconitic, with abundant
quartz; clay and scme shell fragments

Sand, fine, olive gray, glauconitic, with
abundant quartz
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Thickness
(feet)

13

66

11

52

15

23

15

25

25

20

Depth
(feet)

1k

80
8k

95

147

162

185

200

225

250

270



Table 5.--Logs of wells in King George County, Virginia--Ceontinued

Well 30, Dahlgren; Naval Proving Grounds--Continued

Thickness Pept]
/ (¢ { feet
Mattaponi Formation (Upper Cretaceous and
Paleocene):
Sand, fine, clayey, light yellow; abundant quartz 15 285
Clay, brown, with very fine guartz grains and
trace of hematite from 292-300 feet 15 300
Clay, dark brown; abundant fine yellow quartsz
grainsg and traces of Jasper, rose quartz, and
glauccnite 20 320
Clay, light brown and some light yellow; with
coarse to fine clear, rose and milky gquartsz;
some glauccnite 3 323
Clay, brown, with abundant coarse gand; some
- glauconite 12 335
Clay, brown, with very fine quartz grains;
trace of glauconite 30 365
Sand, gray, medium-to coarse-grained, with
dark gray silt 15 380
Clay, light brown, with some fine sand 20 Loo
Clay, dark brown 35 435
{lay, light brown, with very fine sand 10 L5
Clay, light brown, with fine sand 20 Les
Clay, light brown, with a few sponge spicules 20 L85
Clay, dark brown, with fine guertz sand and
gome muscovite; more sandy in the lower 35 feet 71 556

8ilt, clayey, light brown, with very fine quartz

and glauconite 30 586
Clay, light brown, sandy, with clear and

yellow quartz 19 605
Sand, light gray, with some glauconite 23 628
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Table 5.--Logs of wells in King George County, Virginia--Continued

Potomac(?)
S$ilt,
Sand,
Silt,
sand,
Clay,
Sand,
Silt,

Clay,

Well 30, Dahlgren; Naval Proving Ground--Continued

Group (Cretacéous):

clayey, brown, with fine guartz sand
light gray, very fine

clayey, light brown, with some fine sand
light gray, very fine

sandy, grayish brown

nearly white, ccarse; with small pebbles
sandy, Llight brown

dark brown, with grains of quartz and

muscovite

Sand,

silty, dark brown

30

Thickness
(feet)

27
28
11

21

15

10

15

Depth
(feet)

655
683
69k
715
730
733
Tho

T65
780



Table 5.--Iogs of wells in King George County, Virginia--Continued
Well 31, 1.8 mile west-southwest of Dahlgren; W. H. Washington

(Drilled by Ieazer Well & Pump Co.; log modified from record by
P. Prine, driller; correlations by A. Sinnott)

Altitude, 80 feet

Thickness Derth
(feet) (feet)
Columbia Group {Pleistocene):
Hard yellow clay 11 11
Iron stain; water-bearing sand 6 17
Yellow clay 15 32
Clay with large gravel 8 Lo
Chesapeake(?) Group (Mioéene):

- Blue clay 10 50
Green clay 15 65
Orgenic matter mixed with green clay 20 85

Nenjemoy(?) Formation (Eocéne):
Soft silty clay with shells ' 5 Q0
Fine gilty sand with shalls 16 100
Scft limestone 7 107
Blue clay 43 156
Nanjeﬁoy Formation (Eccene):
Scft sticky blue cley and black fine sand L1 191
Lime rock 1 192
Scft sticky blue clay 20 212
Hard shell rock 2 21k
N Blue clay with shells 5 219
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Table 5.--Togs of wells in King George County, Virginis--Continued

Well 3%, 1.8 mile wesl-southwest of Dahlgren; W. I. Washington--Continued

L

Thicknesg Deptl

Nanjomoy Formation--Continued

Blue and red cloy, mixed 10 229

Marlboro Clay Menler:
ILight-red clay 16 ehs

Pre-Tocelie deposits, undifferentiated:

Undcseribed {(no samples)

ks 720



Table 5.--Logs of wells in King George County, Virginia--Continued

Well 32, Dahlgren; Union Bethel Church (6% miles scuthwest of
Potomac River Bridge, on Route 301)

(Log wodified from driller's record furnished by Reynolds & Norman;

correlations by A. Sinnott)

Altitude, 160 feet

Columbia Group (Pleistocene) and Chesapeake
Group (Mioccene), undifferentiated:

Clay, blue
Nanjemoy Formation (Eocene):
Sand, blue
Clay, blue
Clay, tough; (Nanje}:{)y fossils at this depth)
“fMarlboro Clay Member:
Clay, red
Aquia Formation (Paleocene):
Clay, blue

Sand, blue

Mattaponi Formation (Upper Cretaceocus and Paleoeene):

Clay, tough
Clay, brown
Clay, white
Clay, tough
Cley, yellow, and sand

Clay, red

Potomac(?) Group:
Clay, white

Sand, white
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Thickness
(feet)

20

103

68
25

18

20

304
50

100
Ly

Depth
(feet)

130

150
253
255

2o

325
350

352
370
390
396
700

750

850
8ol
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Wegtmoreland County I

1/

Iocation and Development— 11

Westmoreland County lies along the south bank of the Potomace
River, and is bordered on the west by King George County, and on
the south and east by Richmond and Horthumberland Counties. Across
the Rappshannock River, on the gouth, lies part of Essex County.
The area of Westmoreland County is 250 square miles, and its popu-
lation in 1960 was 11,042.

Tomatoes are an important crop, and much hay is produced;
crabgs and oysters are shipped from the county in abundance. It is
frequented by sportsmen and muskret, raccoon, and rabbit are trapped
for fur. Transportation is provided by several excellent State
highweys, the most Important of which are Nog. 3 and 202. Water
transportation is available along the Potomac River. There are,
however, no rallroads in the county.

The county seat is Montross, near the southern boundary. Other
important towns include Kinsale, at the head of Yeocomicce River off
the Potomac River at the east end of the county, Colonial Beach in
the northwest part of the county, Cak Grove, Fotomac Mills,
Templeman, and Mt. Holly. There are camﬁﬁgrounds at Westmoreland

e
State Park and bathing beaches at Colonial Beach. In the northwest
part of the county is%?eorge Washington™s Birthplace National

Monument .

}/ For further information on the economic development of Westmoreland
County, see Va. Div. of Planning, (1967), Economic Data Summary
Westmoreland County .
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Torpogravhy and Drainage 1T

The total relief in Westmoreland County is about 175 feet.

The area surrounding Mattox Creek in the northwestern part of the
county is al an average elevation of about 40 feet ebove see level;
also a large part of the area bhetween Nomini Bey and Yeocomico
River is at a similar elevation. These areas haﬁe been ascribed to
the Talbot terrace of Cooke (Wentworth, 1930). There are small
areas at the east and west ends of the county bordering the Potomac
and the Rappahannock, respectively, which have average elevations
of about 20 feet and are referred to the Pamlico terrace of latest
Pleisto;;ne age. DBoth terraces have been scomewhat dissected.
Essentially all the remainder cf the county is referred to the
higher éunderland terrece, which has been submaturely dissected in
a dendritic drainage pattern by streams. Reaching nearly 150 feet
high are the Nomini Cliffs, which have been cut by the Potomac
River between Popes Creek and Currioman Bay along the north-central
border of the county. (See flgewe 5.)

A large part of east-central Westmoreland County is drained by
Nomini Creek and its tributaries, and the eastern part of the county
is drained by the Yeocomico River. The headweters of Cat Point
Creek, which flows to the Rappahannock River acrosgs Richmeond County,
drain a large area in the west-central part of Westmoreland County.
Many smaller creeks serve 10 complete the drainage pattern of the

county.
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Figure 5. --Exposure of rocks of the Chesapealie group of Miocene age,
overlain by sands of Pleistocene age, in Nomini Cliffs, south
bank of Potomac River, Westmoreland County.

Photopraph, courtesy of the Virginia Chamber of Commerce,
graph, ) g



Geclogy and Ground-Water Conditicns

Bagement Complex

;
I.-'

The basement bedrock of pre-Cretaceous age in Westmoreland
County mey be more than 2,000 feet below sea level (DeBuchananne,
1968, Sheet 1). So far as known, no wells have reached these rocks

in the county.

Cretaceous System--Potomac Group

v
The Potomac Group of sediments rests upon hasement rock

but have not been reached by wells in Wesitmoreland County.

There are without doubt excellent water-bearing sands among
these deposits, and it is highly likely that ample water of wvery
gsatisfactory quality is obtainagble by means of wells drilled deep
enough to reach them. The Potoﬁgc Group rests on the basement
complex, and underlies the MattaE;ni Formation; wells drilled
deeper than about 750 feet bhelow sea level should tap these water-
bearing sands.

Ground water from the Potomag;Group cf sediments in this area
would be expected to be a goft sodium bicarbonate type of good

guality.
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Cretaceous to Tertiary Systems--Mattaponi Formaticn IrT

As discussed previously 1n the section on the general geol-
ogy of the Northern Neck, the two type wells for the Mattaponi
Formation, of Late Cretacébus and Paleccene age (Cederstrom, 1957,
p. 17), are in Westmoreland County. (See logs, wells 1b and 2a,
at Colonial Beach and Wash{ngton's Birthplace, respectively.)

The Mattapdﬁi Formation is variable in its lithology within short
distances; however, the characteristic mottled clays are widely
persistent.

In Westmoreland County, the Mattapéﬁi consists largely of
clays of various colors, with clean water-bearing sands near the
basal part of the section. Glauconite is commonly present.

Besides the two localities represented by the type wells,
the MattapSHi Formation has been encountered near Oak Grove,

Montross, Coles Point, Sandy Point, and at several other places

where deeper wells have been drililed.

Water-Bearing Character IV

A number of the more productive wells in Westmoreland County
have been drilled deep encugh to obtain water from the Mattﬁboni
Formation.

Forvexsipley cne of two municipal wells at Colonial Beach

(la, Table 8), near the northwesismm corner of the county along
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the Potomac, was reported to have an artesian flow of 100 gpm
(gallons per minute) in the late 19L0‘s. It is pumped at more
than 200 gpm. Another municipal well at this locality (1b), one
of the type wells of the Mattapogi Formation, is reported to flow
at 50 gpm and yields 400 gpm by pumping.

In the middle part of the county, another public-supply well
(7) at Montross yields sbout 50 gpm from basal sand and gravel in
the Mattapoh{ Formetion, and two industrial wells (6, 8) yield
regpectively 75 and 46 gpm from lower sands of the Mattaﬁbni. A
large ceapacity industrial well (9) near Montross, driiled in
1966, yielded more than 8C0 gpm with a drawdown of 148 feet when
test-pumped--iliustrating the potential yield of the Matta;oni
to larger wells.

Farther east, the sandy beds in the Mattaﬁbni vielded 100
gpm by free flow in 1918 from about the lower hundred feet of a
727-foot well (U4) about 2 miles south of Coles Point.

At the extreme eastern end of the county, a 594-foot well
(62}, at Sandy Point, t2ps the Mattapb;i and was reported to flow
at a rate of 37 gpm, and is pumped aé?é.:gpgawith a 2-foct draw-
dovm.

On the basis of the several moderately large-yield wells
noted,-it may be confidently stated that the Mattapogﬁ Formation

in Westmoreland County is a potentially good future source of

ample ground-water suppliies.
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In addition to the wells noted above, small supplies are ob-
tained by many other wells in the county for smaller industries
or for domestic use. On low ground at altitudes of 3 feetl or
less, small artesian flows are obtained from a few wells. .F_'{-'--r
ex&m?;&;'ig the east-central part of the county a 340-foot well
{(20), ne;r'MOunt Holly, was reported to flow at a rate of 5 gpm

at an altitude of about 3 feet--the water being delivered to a

house on & nearby terrace by means of a hydraulic ram.
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Quality of Water

In Westmoreland County, water from the Mattapéni Formation is
a s0ft bicarbonate type, high in sodium, in which bhicarbonate ranges
from little more than 200 ppm to more than 400 ppm. Chloride and
sulfate are low and fluoride moderate, generally less than 1.5 ppm.
A well (6) at Montross was sampled in 194h4, 1948, and 1953,
but showed practically no change during that time. The water, like

that from the western part of the county, is a soft sodium bicar-

bonate type, but fluoride exceeds the optimmm concentration of 1.5 ppm,

averaging sbout 2.4 ppm.
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Tertiary System 11T
Aquia'and Nanjémoy Formations Iv

1 W

-4

The Aquié Formation of Paleocene age, and the Nanjemoy
Formation of early and middle Eoé;ne age are characterized by
glauconitic sands, clays, and marls. Where they can be readily
distinguished, particularly in the western part of Westmoreland
County, the Nanjem%& is several times thicker than the Aq&ia. A

pink c¢lay--the Marlboro Clay Member--lies at the base ¢f the

W

Nanjeﬁoy and may be noted in certain well logs. (See logs for
wells 1b, 2a, and 73).
The Aquia and Nanjeﬁoy Formations become thinner downdip

toward the eastern part of the county.
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In Westmereland County the Aquié and Naﬁjemoy Formations are
not commonly developed by wells. In the western part of the county,
where the Chickaﬁéminy is absent, the lack of persistent water-bearing
sands in the Aquia and Nanjemoy require deeper drilling in order to
reach the sands in the Mattaponi.

The very few primarily domestic wells (55, 68, 70, T1l) that
probably tap the Aquié and Nanjémoy Formations in Westmoreland
County have low yields, as far as can be determined.

Semples were collected for analysis from two of these wells
(68, 71). The waters are both soft and high in sodium and bicar-
bonate, similar in chemical character to those obtained from the
Mattapdﬂi Formation. It seems likely that in other parts of
Westmoreland County ground waler in the Aquia and Nan}emoy will Dbe

found to be essentially similar in quality to that from the

Mattaponi Formation.
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Chickahom¥iy Formation

Poraminifera diagnostic of the Chickahominy Formation of
ate Eécene (Jackson) age have been recognized in drill cuttings
from several wellg in eastern Westmoreland County. (See Table 8,
logs for wells 3Ta, 44, 65.) The formation is about 7O feet thick
near Coles Peint, and thins westward, having been eroded by the
transgression of the early Miocéﬁe seas; it disappears in a
featheredge just east of Montross. (See section A-A' in Plate 1.)
The Chickahonliny consists of clay and shell beds at Kinsale,

but it is sandy in character near Colesg Point.

Water-Bearing Character

Degpite the fact that the Chickshominy Formation underlies
only about the eastern half of Westmoreland County, it is neverthe-
legs tapped by a number of wells for water supplies. Where sandy
bedg are present, as in the area south of Coles Point and approach-
ing Hague, (40-43, 45, 49, 51, 54, 56, and 58) small supplies are
obtained. Of these wells, one (54) had been flowing for 35 years
in 1946,

Still farther south, in the southeast part of the county at
Kinsale, a well (65) drilled for public supply, 280 feet deep and
8 inches in diameter, yielded 130 gpm on test with a drawdown of
25 feet, but is normally pumped at a rate of 60 gpm, and thus the

Chickahoﬁiny here provides an adequate although moderate supply.
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A few other wells tapping the Chiékaﬁb}ﬁiny in the Mt. Holly
area (13, 21, 23, 24, 28) and in Coles Point proper (35, 36, 37a)
mostly yield small natural flows up to sbout 10 gpm. These wells
are all small-diameter jJetted wells, primarily for low-demand
donmestic use. It is likely that moderate supplies, perhaps up to
100 gpm, might be obtained from Chickahoﬁény gands in many places
where wells are equipped with screens and properly developed.

A domestic well (67) along the Potomac at the east end of the
county developed in the Chickahoﬁgny, yields a very slightly hard
sodium bicarbonate water, in which bicarbonate is 350 ppm. The
public supply well at Kinsale (65) yields a similar water but
bicarbonate is less than 200 ppm. Tn bhoth wells other constituents
are low. Bicarbonate is 309 prm in a well at Coles Point {(45) but,
a few miles to the west near Mount Holly, well 16 yields water with

only 153 ppn.
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Chesapeéke Group

v L
The Chesapeake Group of Miocene age unconformsbly overlies

the Eocene sediments and dips more gently. The formations in this
group are not differentiated in this report, chiefly because they
are for the most part difficult to distinguish one from another
from drill cuttings.

The Chesaﬁ;ake Group ranges in thickness from 20 to 30 feet
at Colonial Beach in the western part of the county to more than
200 feet at the eastern extremity near Northumberland County. The
deposits consist chiefly of gray and blue clay, diatomaceous clay,
gand, and shell marl. They are well exposed in the Nomini Cliffs

along the Potamac. (See Fipure 5.)
Water-Bearing Character

*,
The Chesapeske Group in Westmoreland County, despite its
thickness toward the east, is tapped by very few wells of low yield

and thus is of little importance as a source of ground water.
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Quatergiry System--Columbia Group 11T
The Columb{g Group of Pleiétocene age forms a surface
mantle over virtually the entire county, in a few places reaching
a maximum thickness of perhaps 50 feet. These rocks are chiefly

yellowish sand, clay, and gravel.
Water-Bearing Character Iv

Most of the small domestic supplies in the rural parts of
Westmoreland County{é%tain};axeT by means of dug and driven wells
.rg% the Columﬁgg Group. The small velume of water required by
such users is readily obtainable from these deposits, although
the gquality of the water is likely to be inferior to the water
obtained from the deeper strata.

In the southeastern part of the county, near Oldhams, a L5-
foot dug well (69) for a cannery is pumped at 13 gpm--the largest
yield on which records are available on wells in the Colﬁgbia
Group.

Two springs in the western part of the couniy--cne at
Washington's Birthplace (2b) and the other at the Roberi E. lee
Memorial, (3) obtain water from the ColumbE; Group. The latter
spring flows at a rate of 3 gpm.

Doubtless, larger supplies could be obtained in these
deposits as has been successfully done on the Eastern Shore, by

pumping several shallow wells as a unit, in favorable localities
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in the county. This procedure would utilize to a greater degree

the maximum potential of these relatively shallow deposits.
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Quality of Water v

The many shallow dug wells throughout the county which
derive their water from the Columbié;Group probably yield ground
water of generally satisfactory quality. However, iron and hard-
ness are locally troublesome, and the hazards of organic pollution
are much greater than for wells developed from deeper water-
bearing zones. Dug wells should be adequately protected zgainst
contamination from surface drainage.

Analyses were made of water from the springs at both
Washington's Birthplace (2b) and at the Robert E. Lee home at
Stratford (3). Fach derives its water from the Columﬁga Group.

The water from Washington's Birthplace is moderately hard
(105 ppm) and nitrate is significantly high at 8.4 ppm, suggesting
the possibility of pollution. Water from the spring at the Robert
E. Lee Home at Stratford, east of Westmoreland County State Park,
was sampled for complete analysis in June, 1948, and found to
yield water of very low mineralization {3, Table 9). Like the
spring at Washington's Birthplace, the relatively high concentra-
tion of nitrate--9.6 parts per willion--points to probable pollu-
tion from surface drainage. An earlier analysis of waler from
this spring, as cf 1935, showed similar concentrations of the
constituents, and the nitrate concentraticn even then was high
enough {5 ppm)} to arouse a suspicion of organic pollution.

In summary, the chemical quality of ground water in
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Westmoreland County is of generally very good qualiity for most
ordinary purposes. Iron is likely to be = problem, however,

among users of wells tapping the Coiumbia Group, as is nitrate.

Summary of Ground-Water Conditions

The Potomdt Group in Westmoreland County is believed to
contain a large untapped reserve of water of geod quality for future
increasing water needs.

The Mattalmni Formation that overlies it has the largest
artesian flows in the county--more than 50 gpm being reported in
places. Yields of 400 gpm by pumping are readily obtainable, and
in recent years more than 800 gpm was obtained by an industrial well
on test. Ground weter from the Mattapoﬁ; is of the soft sodium
bicarbonate type; fluoride is generally low, but in places may
reach more than 2 ppm. Small yields of soft sodium bicarbonate
water are obtained from a few wells in the overlying Aq&ga and
Nanjeﬁay Formations.

In roughly the eastern half of Westmoreland County, the
Chickahéﬁiny is present in the subsurface and has been tapped for
small to moderate supplies by many wells. Yields of more than
100 gpm can be obtained from properly constructed wells. In quality,
the water is soft, high in bicarbcnate and sodium; c¢hloride and
fluoride are low.

The Chesa%eake Group is not of economic importance in the

LV
county as & source of ground water. The surficial Columbia Group

provides small supplies for many homes and small farms with water
of generally good gquality.
109b
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Well Records and Chemical Analyses 1T

Records of wells, available logs, and chemical analyses of
water samples in Westmoreland County are given in Tables 7, 8,
and 9 on the pages that foliow. Locations of wells listed in

Tables 7 through 9 are given in Figure 6 preceding the tables.
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Table T.—Records of wells in Westmoreland County, Virginia
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Table 7 .—Records of wells in WesTmorela'ncl County, Virginia
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33 3.5 mi, W of Coles Point Mrs, May B, Woods John W, Wilson 2 J 362 1% |Lafe Crefocesus | Mattaponi Fm (+) D | See analysis, Table 9, Tempes 66F. Flows | 33
. i ' ' and’_‘Paleo’cene : 1 gpm. .
b1 2,6 mi, W of Coles Point R. D. McTaden 2 J 168 15 |Miocene i ‘Chesapeake Group (=) D, 8§ 34 K
) ) .‘J' . - . .
i : : . : A% i .
35 Coles Point Fred Torrence John W, Wilson 1946 2 J 231 1% |lLate Eocene- | Chickehominy Fm (-) D |Pumps 6 gpm, 35
i : ' ' ‘ '
36 To. Edwerd Godman do 1945 5 J 240 1} do do (-) D | Pumps & gpm. 36
37a Doo W, P, Campbell A. L, Wilson 1950 23 J 231 13 do do -12 D | See log, Table 8, 37a
37 Do, R. Campbell John W, Wilson 1932 2 J 380 1% fﬁég{e‘bc@nw Mattaponi Fm (+) 32 D | Flows 10 gpm, Another similar well nearby, 37 |
- . eocepe.. - . : . .
: 38 | Near Coles Point G. H, McDaniel 1 J 200 | 1% |Miocene :/ Chesapeake Group (+) D, S |Flows % grm. 38
S : _ W
° 39 2 mi, .SSW of Coles Point L. H, Linton John W, Wilson 1 J 375 2 '[ﬁ‘%e}redbeous Mattaponi Fm (+) D, S|Flows 2 gpm, Four similar wells nearby. 39
. - and- Paleocene . .
. . ) : lete Eocepe Ch:c_kahanll;ly Fm ' : -
Lo 2 mi, SE of Coles Point Britton do 1946 10 | J 242 13  |ativceme wm(z)f;qu (=) 5 D | Three similar wells nearby, ko
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Type of well:
Ug of water:

Table 7. —Records of wells in Westmoreland County, Virgiﬁia

D, drilled; J,
PS, public supp

?etted

y:; D, domestic; I, lndustrial; S, stock

gpm. gallons per minute; Fm, formation
e

mp.s temperature (degrees Fahrenheit)

~~ ’ ~~
g TT E
@ ;E - E Principal water-bearing zone 2o &
£ 3| £ | 5o | o
=< ) e =
= Sl —_ R o
: . = ST ~ [ PE-E =
No. Location Owner or tenant Driller - o 3 — = 3 ok y ‘Remarks No.
= < = ® $ w ) Stratigraphic *32 3 % : 3
g g o S s iy Geologic unit - EFE | E g
S B @ S °© < age or named B2 | % .
9 £ o 5 : aquifer geo” g =
s ) B 2, 5 a2 = @
& (S X Q s SR o R
P <= = a = . << < =
7 'f.'e C,V eIS i . )
la |Colorial Beach Town of Colonisl Beach rm'ller 8 585 6 { L:“d 'P;Cl:‘iieon:_} Mattapo{; Fmm (+) 225 PsS See annlysis, Table 9, Flows 100 gpm. 1a
1b Do. do Virginia Machinery 8 6344 g ! do do +) 400 PS | Water from sé.nd below 634 feet, TFlows 50 zpm|lb
and Well Co, i [ )
2a |Near George Washin%ton Birthplace  |J. H. Muse Mitchell's Well and | 1945 19 D 1420 do - do -4 15 | D 2a
Naticnal Monumen Pump Co, '
, ) . [ - .
. [ I
2b Geﬁrge Wazhington Birthplace National |U.S. Dept, of Interior 20 Spring Pleistocene Colunbia Group See analysis, Table 9, 2b
onumen o o ~
ate Cretrnceous for” '
2c Do. do 20 D 380 Z Lan%,%a\enwil:\ } Mattapopi Fm (-) .20 See analysis, Table 9, 2c
: e A .
3 0.5 mi, E of Westmoreland State Park |R. E, Lee Mcmorisal 25 Spring Pleistocene” Columbia Group D See analysis, Table 9, Flows 3 gpm. 3
- ‘| Foundation, Inc, .
: . . ) . e - - - .!.”/u“ . X .
I  VWestmoreland State Park State Department of  [Virginis Machinery | 1945 100 D 631 Iate Cretaceous | Mattaponi Fm -58 72 D | See log, Table 8, Drawdown 10k £t after 45 |4
Conservation and and Well Co, and Faleocere hrs pumping at 72 gpm.
Development L .
| i . ' L ' ‘ v - : I See log, Table 8; analysis, Table 9, Draw— |6
6 Montross Coca Cols Bottling Co Milggggléof Well and 1936 15 D ou8 6 do ' do ( ) & down gb £t after 38 hrs p\.lmping at 75 gpm.
Casing to 628 ft.
7 Do, Town of Montross 1936 145 D 560 6 do” do ~130 . 50+ PS | See log, Table 8. 7
8 |2.5 mi, ENE of Montross Stratford Packing Co, | B. Williams 1943 142 D 455 6 do glo -1L6 L6 I | Sep log, Table 8. m;;{dm 10k £t after 18 |8
! . S : : % —4- T rs punping a gpm.
o) 2 mi. SE of Montress _S_anll S\/dnor H\/c]\*odyhamlcs,lnc 1966 )40 =| D &7 |20-8 do ‘ }.,_0 ‘fH 1 TeSTcd ot 844 gpm For 2% hrs;drawﬂown 48 ft
10  |Templeman J. F, Johnson . 125 Dug 30 Pleistocens Columbia Group -5 5 I Water level declines during dry years. 130
11 3.5 mi, ¥W of Mt. Holly [E. Hastings 3 J 360 13 L;TE _}Erf:affcl;% Mattaponi Fm (+) D,S In 1946, flowed 1/3 gpm. 1
. { alkotele . .
' v
12 |3 ni. §W of Mt. Holly Littlefield 1 J 360 1% do do ) Not in use in 1946, Flowed 1/3 gpu. 12
, v , .
13 2,7 mi, NW of Mt, Holly C. Hennage C. Lyons 2 J 199 1z [Late Eocene Chicka.hominy(?)f‘ml (+) I In 1946, flowed 2 gpm at low tide, Qyster 1
) packing plant, -
b ("‘/"/ . )
14 2,2 mi. N of Mt. Holly 4. Reed 2 J 340 1;1£ Late Oretaceons! Mattaponi Fm (+) D,S : In 1946, flowed 5 gpm, Another similar wezl.l 14
and ?_af'éocewc,

Ve

e 7
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Table 8.--Togs of wells in Westmoreland County, Virginia
Well 1b, Municipality of Colonial Besach
(Iog in part from driller's record furnished by
Virginia Machinery & Well Co., Inc.; sample
descriptions and correlations by D. J. Cederstrom,
1957, p. 17-18)
Altitude, 20 feet

Thickness Depth

. (feet) (feet)
Columbi; Group ( Pleistocéne):
Clay, yellow 30 30
Chesaéeake Group (Miocéne):
; Clay, gray, compact ho T2
Nanjemoy Formation (Eoceée):
Sand, yellow, clayey 6 78
Gravel 6 8L
Boulders, fine sand, gravel 11 Q5
Clay, black, glauconitic 99 164
Marlboro (%) Clay Member:
Clay, pink 3 197
Aquia Formation {Paleocene):
Marl, dark-olive-green, glauconitie,
sandy 28 225
/
Mattaponi Formation (Upper Cretaceous and
Paleocene):
”
Clay, black, hard 10 235
sand, black 15 250
Sand, grayish-green, clayey, glauconitic;
Foraminifera 25 275



Table 8.--Logs of wellg in Westmoreland County, Virginia--continued

Well 1b, Municipality of Colonial Beach--continued

/ J/
Mattaponi Formation (Upper Cretaceous and
[Paleocene): {cont.)
Clay, dark-clive-green, sandy; Foraminifera

Sand, derk-gray, running, clayey; Foraminifera

Clay, mottled, yellowish, red-to-brown, gray;
Foraminifers at base

Sand, fine gray; water under good head
Clay, pele-green, silty

Clay, dark-gray

Cley, dark-gray, lumps in gray sand
Clay, dark-gray, and sand

Clay, tough, gray and brown

Clay, light-gray

Clay, red

Clay, light-brown

Clay, dark-purplish-brown

Clay, bright-red

Clay, light-gray

Clay, dark-gray

Sand, water-bearing

110

Thickness
(feet )

20

25

5l
26

10

25

110

10
10
10
20
14

20

Depth
{feet)

295

320

37k
400
L10
17
Los
k50
560
564
570
580
590
€00
620
634
654



Table 8.--Togs of wells in Westmoreland County, Virginia--continued

Well 2a, George Washington Birthplace National Monument

(Tlog in part from driller's record furnished by
Mitchell's Well & Pump Co., with sample descrip-

tions and correlations by D. J. Cederstrom,

1957, p. 18)

Altitude, 20 feet

/ /

Columbia Group (Pleistocene):
_Clay, yellow, and sand

Chesépeake Group (Miocene):
Marl, gray, sandy

Nanjemoy Formation (Eoéene):
Clay, black glauconitic

Clay, light-grayish-green, glauconitic;
FPoraminifera

Maflboré\(?) Clay Member:
Clay, dull-pink
Aquia Formation (Paleocene):
Sand, glauconitic

Marl, vivid-green, glauccnitic; Foraminifera

’ i
Mattaponi Formation (Upper Cretaceous and
Paleocene):

¥

Sand, slightly marly, glauconitic;
Foraminifera

Marl, vivid-green, glauconitic; Foraminifera

Rock

Sand, slightly marly, dark-green, glauconitic;

Toraminifers
118

Thickness
(feet)

20

60

L6

93

22

3k

N

20

Depth
(feet)

20

80

126

219

ool

230

052

256
290

290%

3103



Table 8.--Iogs of wells in Westmoreland County, Virginia--continued

Well Za, Gecrge Weshington Birthplace National Monument--continued

Mattaponi Formation (Upper Cretacecus and
v Paleocene): (cont.)

Rock

Sand, slightly marly, dark-green, glauconitic;
Fecraminifera

Clay, dark-yellowish-brown

Sand, fine, gray; water

118

Thickness
(feet)

Ny

37
38

10

Depth
(feet)

311

348
386
396



oL

&

Table 8.--Logs of wells in Westmoreland County, Virginia--Continued

Well 4, Westmoreland State Park; Virglnia Department
of Conservation and Economic Development

(Log from driller's record furnished by Virginia Machinery & Well

Co.; correlations by A. Sinnott and D. J. Cederstrom
Altitude, 80T feet

Thickness Depth
v (feet) (feet)

s f
Columbia Group (Pleistqcene) and Chesapeake
Group (Miocene), undifferentiated:

Clay, yellow 2 2
Clay, gray 38 Lo
Clay, olive-green 100 140

Nanjemoy Formation (Eocene):

Clay, gray; black sand, shell traces 20 160
Clay, gray, and gray sandstone 20 180
Clay, dark gray, little sand 25 205
Clay, tough, dark gray; sand 65 270

Aquia(?) Formation (Paleocene):

Clay, tough, dark 30 300
Clay, brown p 20 320
Mattaéoni(?) Formation (Upper Cretaé;ous and Paleocene):
Clay, black; sand 60 380
Clay, light green, traces of black sand 50 430
Clay, dark green; sand 8 438
Clay, tough, brown 32 k70
Clay, tough, gray; Foraminifera 10 480
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Table 8.--Logs of wells in Westmoreland County, Virginia--Continued

T

Well 4, Westmoreland State Park; Virginia Department of
Conservation and Economic Development--Continued

Thickness Depth

{feet) (feet)
Mattaponi(?) Formation--Continued

Clay, dark brown 50 530
Clay, gray and brown 20 550
Clay, dark red 10 560
Clay, dark brown 20 580
Clay, light brown 25 605
Clay, gray 12 617
Sand; water-bearing 12 629
Clay, tough 3 632



Table 8,--Logs of wells in Westmoreland County, Virginia--Continued

Well 6,_Eont:oss; Coeca Cola Bottling Company

(Iog from driller's record furnished by Mitchell's Well & Pump Co.;
correlations by A. Sinnott)

Altitude, 145 feet

Thickness Depth

: (fest) (feet)
folumbia Group (Pleistocene):
Sand and gravel 46 46
éhesapeake group (Miocene)
Clay, blue 214 260
Unclassified:
v/ Undescribed (no samples) 224 484
Matfaponi Formation (Upper Cretaceous and Paleocene):
Rock 3 487
Clay, blue 43 530
Clay 6 536
Clay, and sand; shell marl at 571 feet b7 573
Clay, yellow 16 589
Clay, blue 14 603
Sand 42 645
Gravel 3 648
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b

Table 8.--Logs of wells in Westmoreland County, Virginia--Continued

Well 7, Montross; Town of Montross

(Log from driller's record furnished by Town; correlations by

A. Sinnott)
Altitude 145 feet

/

Columbia Group (Pleistocene}:

3and, yellow :
S S P
Chesapeake roup (Mlocenei and Nanjemoy and Aquis
Formations ocene and Paleocene, respectively),

undifferentiated
Clay, blue

s v v
/ Mattaponi Formation (Upper Cretaceous and Paleocene):

Clay, yellow

Sand, black, and mud, mixed
Sand, green, and mud

Clay, white

Sand, white

123

Thickness
(feet)

Lo

330

50

40

80

15

Depth
(feet)

Lo

370

420
L60
540
545
560
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Table 8.--Logs of wells in Westmoreland County, Virginia--Continued

Well 8, 3.6 mlles east-northeast of Montross; Stratford
Packing Co.

(Log by R. Williams, driller; correlations by 4. Sinnott)
Altitude, 142 feet

Thickness Depth

/ (feet) {feet)
/
Columbla Group (Pleistocene):
Clay, yellow / 35 35
/
‘éhesapeake Group {Miocene):
Marl. blue ) 235 270
"~ Nanjemoy and Aquiz Formations (Eocene and Paleocene),
undifferentiated: i
Clay, black 25 295
Nenjemoy, Aquie, and Mattaponi Formations (Eocene
~Paleocene, and Upper Cretagesus and Paleocene),
undifferentiated: W r
Clay, blue 130 425
Clay, pink 15 Lo
Sand, very fine, black 10 450
Sand, fine, and clay, mixed 5 455

124



- Table 8.—-Logs of wells in Westmoreland County, Virginia—-Continued
Well 37a, Coles Point; W. P. Campbell

(Sample descriptions by E. G. Otton, from Md. Dept. Geology, Mines and
Water Resources, Bull. 11, p. 186—87; see Fergusen, 175,3)

Altitude, 23 feet

Thickness Depth
(feet) (feet)

Columbia Group (Pleistocene):

Sand, fine, angular, grayish-orange, quartz finme, clear
angular, pale-yellow; feldspar, dull, fine, pink, and white;
glauconite, green, very fine and rare 10 10

Sand, angular, fine to medium, light olive-gray; quartz,
clear and gray, fine to medium, angular to subangular;
glauconite, green, oblate, rare; feldspar, white,
fragments; a few coarse chlorite and biotite fragments;
grains of gray filint 11 21

Send, medium, engular, yellowish gray, as above, but
eoarser, with coarse, angular, violet and pink gquartz
and fragments oflbrown limestone 10 31

!

Chesapeake Group (Miocene):

Sand, fine, light olive-gray; mostly fine and medium, clear,
angular quartz grains; glauconlte rare, fine, oblate,
green; feldspar, fine, rare; gray dull flint 11 42

Sand, very clayey, greenlsh-gray; fine to medium, c¢lear,
angular quartz; fine mica; black phosphate fragmentis;
a few ostracods and pelecypods 11 53

Sample questionable 10 63
Cley, silty, soft, pale-olive; some clear, subangular, fine

and medium quartz, black and brown phosphatle fragments

and a few grains, green, glauconite; a few small

Foraminifera 10 73

Clay, silty, pale-olive, a few small foraminifera; fish
teeth and sponge splecules = 1 84

Clay, eilty, pale-olive; fine, clear and gray angular quartz
and a few small Foraminifera 1 95

1

=2

5



I&ble 8.—~Loge of wells in Westmoreland County, Virginia—Continued
Well 37a, Coles Point; W. P. Campbell—Continued

Thickness Depth

/ (feet) (feet)

Chesapeake Group--Continued

Clay, silty, pale-olive; small amount cof coarse to fine, clear

and white angular quartz; a few Foraminifera and fish teeth 10 105
Clay, silty, pale-olive; some quartz as sbove and a few small

Foraminifera; phosphatic material common 10 115
Clay, silty, pale-olive; similar to above 21 136
Clay, silty, grayish-olive ' 1 147
Clay, silty, yellowish-grsy to grayish-olive 11 158
Cley, silty, mostly yellowish-gray, simllar to above; sponge

spicules very abundant; small Foraminifera ggaqunn# 10 168

Mmon

Clay, sandy, grgyish-olive to pale-olive; mostly clear,
angular, fine quartz; some fine black phosphatic material;
sponge spicules and shell fragments common 10 178

Cley, very sandy, graylish-olive; similar to shove; some
coarse subrounded clear quartz grains; light-green fine
glauconite more common; several small black phosphatic
pebbles 13 189

£

Chickehominy Formation(?) (Upper Eocene):

Sand, slightly clayey, mottled greenlsh-gray; quartz, fine to
medium, clear, angular, glauconite, common, light-green
to green, fine, oblate to irregular; pyrite, microgranular,
rare 10 199

Sand, medium, mottled greenish-gray; similar to above 11 210
Sand, light-gray, clean; mostly clear, subangular, medium
to coarse quartz; fine black glauconite; shell fragments

and Foraminifera common 10 220

Send, clean, light-gray; similar to sbove, with a slight
increase in amount of glauconite 11 231

s

126



Table 8.—Logs of wells in Westmoreland County, Virginia—Continued

Well 44, 2 miles south of Coles Point

(Log by G. Pfeiffer, driller; correlations by A. Sinnott

and D. J. Cederstrom
Altitude, 10+ feot

i i
Columbia Group (Pleistocene):
Clay, shells
Clay
Chesapeake Group (Miocene):
Marl
Sand, dark
Sand, and gravel

Sand, mud, and marl

J Clay, brown /

Chickahominy Formation (Upper Eocene):
Shells, cemented

Send, dark

Shells, cemented

Sand, dark-green
Sand, dark; slightly water-bearing
Naggemoy and Aqui; Formations (Eocene and Paleoce;e),
undifferentiated:
Clay, dark brown
Sand, light; slightly water-bearing
Mattaponi Formation (Upper Cretaceous and Paleocene):
Clay, mixed
Clay, dark yellow

Undeseribed (penetrates oneg or more water-bearing
sands; screens set from 622 to 722 feet
107
127

Thickness
(feet)

10

38
10

12

48

62

10

48

T4
13

- 314

Depth
(feet)

22

70

130
190
191
197
198

260

270

318
326

400

413

727
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o Table 8.--Logs of wells in Westmoreland County, Virginia--Continued

Well 65, Kinsale; Sydnor Hydrodynamics, Inc.

(Iog from driller's record furnished by owner:
correlations by A. Sinnott)

Altitude, TO feet
Thickness Depth

(feet) (feet)
i y
Columbia Group (Pleistocene):
Sand, brown, and clay 20 20
Sand, dark blue 12 32
; Chesapeake Group (Mioce;e):
Clay, blue 186 218
Clay, olive drab 29 257
Clay, ollve drab, with fine sand and shells 5 262
& " Chickahominy Formation (Upper Eocé;e):
Clay, olive drab, with thin streak of rock at base 2 264
Clay, gray 5 269
Shells, indurated; water-bearing 11 280

-

i
PO
)



Table 8.--Iogs of wells in Westmoreland County, Virginia--Continued
Well 73, 1.8 miles south-scuthwest of Oak Grove; E. T. Hynson
(Drilled by Mitchell's Well & Pump Cc.; Foraminifera determined
by J. A. Cushman; lithology, study c¢f washed residues, and
correlations by D. J. Cederstrom; modified after Va. Geological

Survey Circular 3)

Altitude, 180 feet

Thickness Depth
(feet) (feet)
Columbia Group (Pleistocene):
Sand, clayey, yellow-orange 45 Lg
Chesapeake Groupr (Miocene):,
Sand, medium-yellow 30 75
Clay, yellow 10 85
Clay, dark-gray, siliy 105 190
v
Nanjemoy and Aquia Formations (Eocene and
Paleocene), undifferentiated:
Clay, dark-colored, silty, trace of
glauconite 50 240
Clay 40 280
Clay, gray, with scant quartz and
glauconite sand; Aquia(?) Foraminifera 60 340
v
Clay, pink, tough; residue contains guartz
and glavconite sand; glauconite is green
and brown; slightly pyritic; AOU1a( )
Foraminifera 15 355
Sand, fine, gray-green gleuconite, and
quartz; glauconite brown, mottled and
green; rvhosphate pebbles common; Aquia(?)
Foraminifera v 35 390

129



Table 8.--Logs of wells in Westmoreland County, Virginia--Continued

Well 73, 1.8 miles south-southwest of Osk Grove; E. T. Hynson--Continued

Thickness Depth
(feet) (feet)
v L
Mettaponi Formation (Upper Cretaceous and
_Paleocene):

Clay, dark-colored, glauconitic; glauconite

is green; Aquia(?) Foraminifers (washed

down? ) 70 460
Sand, green, glauconite and quartz,

scant clay; few indeterminate

TForaminifera 15 475
Clay, pink, tough; residue contains

phosphate pebbles, quartz sand, less

green glauconite sand 15 490
Clay, pink, tough; residue contains quartz

sand, less glauconite sand 15 505
Clay, red, tough, moitled; residue contains

quartz sand, red iron oxide nodules,

a little green glauconite sand 10 515
Clay, red, tough, mottled; residue contains

ircn oxide nodules and much mica 5 520
Clay, gray, tough, slightly sandy 10 530

130



Table 8.--Logs of wells in Westmoreland County, Virginia--Continued

Well T4, 2.3 miles south-southwest of Oak Grove; Wirtland Estate

(Drilled by Mitchell's Well & Pump Co.; Foraminifera determined

by J. A. Cushman; lithology, study of washed regidues, and

correlations by D. J. Cederstrom; modified after Va. Geological

Survey Circular 3)

Altitude, 170 feet

J
Columbia Group

Clay, red

Cheg;peake Group (Miocene):
Clay, yellow
Clay, gray

¥, L
Nanjemoy and Aguia Formations (Focene and
/Paleocene), undifferentiated:

Clay, gray
Clay, gray, with a trace of glauconite
8and, guartzose, glauconitic

Mattaponi Formation (Upper Cretacecus and
J Paleocene):

Sand, quartzose, glauconitic
Clay, yellow, glauconitic; Foraminifera

Clay, yellow-hrown, slightly sandy, irace
of glauconite; Foraminifera indeterminate

Sand, white, quartz, water-bearing;
Foraminifera indeterminate

131

Thickness
{feet)

7L
a9l

92
93
32

97
8l

g2

L8

Depth
(feet

T9

170

262

355
387

Lak
568

660

708
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RICHMOND COUNTY

LOCATION AND DEVELOPMENTL/

Richmond County lies in the upper part of the Northern Neck peninsula
on the north side of the Rappahannock River, It is bordered on the north
by Westmoreland and Northumberland counties, and on the southeast by
Lancaster county. Essex county lies across the Rappahannock to the south-
west. The total land area is 192 square miles; the total relief is about
174 €eet with the highest point of land at the extreme northwestern part
of the county. The population of Richmond County in 1960 was 6,375,

Agriculture is the chief occupation. The most important crops are
corn, soybean, small grains, and tomatoes. Livestock is becoming
important. Timber and sea food is also important in the county. There
is a large garment factory in Warsaw, and other industries including
packaging sea food and canning tomatoes.

The county seat is Warsaw in the central part of the.county. Among
the other towns, Lyells, Emmerton, and Farnham are on Route 30 and

Luttrellville is on U. S. Route 360,

l/For further information on the economic development of Richmond County,
see Va. Div, of Planning, (1967), Econowmic Data Summary, Richmond
County.




TOPOGRAPHY AND DRAINAGE

The highest part of Richmond County is a little more than 170 feet
above sea level in the extreme northwestern part of the county.

The Pamlico terrace, of late Pleisgbcene age, 1s prominently developed
along the north bank of the Rappahannock, from the vicinity of Cat Point
Creek southeastward. Tts average altitude here is about 25 feet above
sea level. The remainder of the county is a higher terrace with a maxi-
mum altitude of about 170 feet above sea level, and is referred to the
Sunderland terrace of earlier PleistSéene age. This higher terrace is
submaturely dissectedt\in a dendritic drainage patterm,

Along the mouths of larger creeks there are broad marshy lowlands
which are largely flooded by each tide.

The entire southern boundary of Richmond County is the north bank of
the Rappahannock River, one of the streams that originates in the Piedmont
province. The entire area of Richmond County is within the Rappahannock
drainage basin; the southeastern third of the inland boundary, separating
Richmond and Northumberland Counties, is taken along the drainage divide
between the Rappahannock and Potomac rivers,

Several smaller streams drain roughlycgﬂgﬁaé;-into the Rappahannock
as tributaries. Among those are Cat Point Creek, in the northwestern
part of the county, Totuskey Creek in the middle of the county, Farnham

and Lancaster Creeks at the southeastern border forming the boundary

between Richmond and Lancaster Counties.



Geology and Ground-Water Condittons II

The surface of Richmond County is almost entirely capped by
Pleistocgﬁe deposits of the ColumbigaGroup. The marsh lands, bottoms
of creeks and beaches along the Rappashannock River compose the Holgﬁgne
(Recent) deposits. |

Underlying these surficial deposits are the Chesapégge Group.
Fxposures of Miocéﬁé rocks are poor, and most data on their local

L
characteristics and those of the underlying older Tertiary and

Cretaceous deposits, are known only from drill cuttings.
Basement Complex ITT

The basement bedrock, possibly counsisting chiefly of granite
and metamorphic rocks, has hot been reached by wells in Richmond
County, so far as known. The top of the basementA};%geﬁ from about
2,500 to about 2,700 feet below sea level§  (DeBuchananne, 1968,
Sheet lg¢)o Depth to bedrock at West Point and Mathews suggests that

it may be somewhat less.
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Cretaceous System--Potomac Group IIT

The Potoﬁac Group of Cretaceéﬁs;@ée consists of sands and clays
of continental and deltaic origin resting on the basement bedrock.

According to the available records no wells as yet have been
drilled to tap the water-tearing sands in the Potoméngroup. However,
it is likely that the productive water-bearing sands and gravelg in
this group found elsewhere in the Coastal Plain, cccur also beneath
the Northern Neck. Thege deposits, therefore, should be the target
for deep test drilling should the need arise for additional large
gources of ground water.

The quality of ground water to be expected from wells that may
reach the Pot;mac deposits is likely to be excellent--a soft sodium
bicarbonate type. However, fluoride may be a problem, based on its

typical higher concentration from water derived from the deeper

Coastal Plain sediments.
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Cretaceé;s to Ter;iary Systems——Matta;;ni Formation ITI

The Mattaﬁéﬁi Formation of late Cretacébus and Paleégénejéges
consists of glauconitie clay of various colors, sandy clay and
glauconitic sand. The characteristic mottled clays are apparently
absent, according to drillers' records.

Water-Bearing Charszcter v

As elsewhere in the Northern Neck the Mattaggni Formaticon provides
mapy wells with ample supplies of ground water.

Two wells (43, 44) at Jones Ianding, on the Rappeahannock south
of Newland in the western part of the county, are each 350 feet deep,
and each flowed at least eée—gpm as of 1S46. Well 43 formerly supplied
water to a small cannery.

Among the largerfyield wells in Richmond County is an 8-inch
mmicipal well (38a) drilled in Warsaw in 1949 to a depth of 653 feet;
the principal water-bearing bed is sand in the Mattaﬁgni from 622 to
638 feet. The well yields 211 gpm with a drawdown of 90 feet. Another
mmicipal well {38b), 6 inches in diameter, was drilled in 1962 to 682
feet, and was tested at 503 gpm for 24 hours; the drawdown at this rate
was 156 feet.

The water level in a 385-foot well (41) at Naylors Point is
reported to have been 32 feet above the surface--ef about 30 feet
above sea level--in 1918. 1In 1948, however, the flow was less than a
gallon a minute, probably due in pesrt to gradual clogging of the well
and in part toc the general decline in artesian pressure in this area,

as elsewhere in the Virginia Coastal Plain.
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At Emmerton, near the eastern part of the county, & Li-inch
well (h) drilled to a depth of 553 feet below the surface, provided
ample water for a cannery, although the actuzl yield is not available.

A 622-foot well (6) near Downings taps sand and shells of the
Mattap#éi Formation from 400 to 408 feet below the surface. However,
below the gray mud and yellow clay, from 408 to 488 feet, there are
134 feet of undescribed material--probably all of it in the Matta-
poni; this part of the well presumably yields most of the water. In
a short production test, this well, which is 4 inches in diameter,
yielded 25 gpm with a 13-fcot drawdown.

Wells 8 and 9, 21 miles southwest of Downings, were put down to
depths of 60% and 615 feet, respectively, tapping the Mattaréni; both
are Tlowing wells, and reported to yield more than 10 gom in 1946.

At Simonson, in the southeast corner of the county, a 516-foot
well (11), tapping the upper part of the Cretacggﬁs beds, was reported
flowing in 1946.

A well at a former tomato factory at Naylors Wharf (41), on the
Rappahannock, in the western part of the county, was sampled in
1918, 1941, and 1953. (See Table 12.) The water is moderately

T

— @nd)

'Afodium;yicarbonate #me . Chloride

&

ranges from 2 to 3.8 ppm, and fluoride a little more than 2 pom. The

mineralized, veas soft,

dissolved solids in 1918 was 506 opm, and the electrical conductivity
as of 1953 shows that the dissolved solids concentration had now
changed materially, nor had individual constituents, during the

35-year period.
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Ancther wel%?J(h3, Table 12) about 5 miles upstream from Naylors,
also is moderately mineralized, and is a very soft sodium bicarbonate
iié%:f} the flucride content is about 2 pmm. The well supplies water
at a public landing on the river.

A 622-foot well (6, Table 12) at Downings, in the southeastern
part of the county, has a dissolved-solids content of 309 ppm, and
chloride, 2.8 ppm. The fluoride concentration in water from this
well is 1.8 ppm--a little higher than the recommended maximum of 1.5

W/

ppm for domestic use. Like the other analyses from Mattaponi waters,

it is a soft sodium bicarbonate type.

12
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Tertiary System ITT

¥

Aguia and Nanjemoy Formations

The Aquia and Nanjémoy Formations have not been differentiated
in Richmond County. The formations consist of glauconitic sand
and glauccnitic sandy clay or marl.

In Richmond County, the Aquia and Nanjemoy together occur from
about 100 to 230 feet below sea level in the western part, and from
about 220 to 330 feet below sea level in the eastern part.

Two wellg at Sharps (20, 21) reached 325 feet below the surface
and may obtain water from the Nanjemoy Formation. These wells were
reported to flow at about 20 feet above the surface (gbout 30 feet

above sea level).

S

Chickshominy Formation IV

The Chickahominy Formation of late Eocene age is well developed
in the eastern part of Richmond County, where it is more than 50
feet thick, but becomes thinner westward and probasbly disappears in
a featheredge in the western part of the county. (See section B-B',
Plate 1.)

The Chickahominy consists typically of glauconitic sandy clay
and glauconitic sand. Shells and sand are reported in a well (6)
at Downings, from 400 tc 408 feet. Thin indurated layers are present
below 310 feet in well 7 near Simonson, along with shells and black

sand .



in the western part of the county, at Cat Peint Creek, glau-
conitic sands in the Chickshominy Formation provide the principal
sources of ground water. (See well 40, Table 11.)

A municipal well at Warsaw (39) obbtained water from the
Chickshominy but use of the well was discontinued in about 1949,
procbably because its yield was insufficient compared 4o ancther
deeper municipal well (38a) drilled about that time which teps the
Mattaponi.

In the central part of the county, two wells (2, 3) three miles
southeast of Warsaw at Totuskey Bridge, reaching about 180 feet
below the surface, were flowing wells when put down shortly after
the turn of the century; the latter was flowing at 15 gpm in 1906,
and 5 gpm in 1948.

Iayers of water-bearing black sand occur at Simonson Point in
southeastern part of Richmond County. Wells 7, 10-1k and 16-18 end
in sands at the top of the Chickahominy Formation.

Well 7 flowed at a rate of about 10 gpm in 19%8. The flow is
utilized in operating a hydraulic ram.

Among the wells in the Sharps area, six (195 22-26) tap the
Chickahominy Formation. One of these (22) wags reported to flow at
a rate of 52 gpm in 1894. Well 23, Jjetted to 212 feet, flowed with
an artesian pressure 16 feet above the surface in 1890, and well 2L,
jetted to 230 feet, had an artesian pressure of 9 feet above the

surface in earlier years.

144



With regard to water quality, the Warsaw well (37) was sampled
in 1948. The water is only moderately mineralized, and is a fairly
soft sodium bicarbonate type. Well 3 southeasgt of Warsaw at
Totuskey Bridge, yields a similar moderately soft water, of very
low chloride content (1 to 2 ppm).

A% Garlands Mill Pond, east of Wargaw in the central part of
the county, a sample taken in 1918 (1, Table 12) showed a chloride
concentration of 18 pm and a hardness of 116 ppm. Both of these
constituents ars somewhat higher than might be expected and suggests
that leakage from Miocene beds is taking place. Well 30 at Tidewater
in the southeastern part of the county is 285 feet deep and furnishes
soft godium bicarbonate water from the Chickahominy, but ircn is
high--0.75 ppm--and the water is reported to be turbid. Hardness is

also somewhat high, 76 prm.
Chegapeake Group

The Chesapeéke Group of Miocene age unconformably overlies the
Eocene deposits and has a mere gentle dip. Exposures of the Miocene
deposits are poor, and most information on their lithology is based
cn drill cuttings. The formations composing the group have nct been
differentiated in this report. They consist chiefly of clays,
including diatomaceous clays, and sandy clays with thin beds of sand
and shells. They reach a thickness of over 200 feet at Warsaw

(38&, Table 11) and occur from about 25 to 125 feet below sea level
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in the west and from about 10C to 275 feet below sea level in the

eastern part of the county.
Water-Bearing Character

Sandy heds in the Chesapeake Group furnish small surplies to a
few domestic or farm wells in Richmond County. Tarpleys Point, well
15 was jetted to a depth of 167 feet and seemingly ends in basal

Miocene beds. It had a flow of over 5 gpm.
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Quaternary System--Columbie Group ITI

'.v.- W
The Columbia Group of Pleistocene age in Richmond County

consists chiefly of yellow sands and clays, and mey reach a maximum
thickness of more than 50 feet in the upland parts of the county.
At Simongon Point, pebbles with peat are reported in the driller's
record (7, Table 11).

Many small-yvield wells for domestic use are dug into the surface
mentle of the 001umﬁf; Group. More recently, some of the shallow
wells in these deposits have been driven or Jjetted, providing greater
sanitary protection. Most are less than about 50 feet in depth,
and generally are adequate to supply the relatively small demands
made on them.

Chemical analyses hgve been made of water from the shallow
wells tapping the Columgia Group at Farnham (5, Teble 12), near
Sheeps (28), and near Naylors (42). The first two have very soft
water, 7 and 20 ppm of hardness, respectively; the well near Naylors,
however, yields very hard water with 210 ppm. Chloride is high
(100 ppm) in water from the Farnham well and even higher (168 pym) .
in that from the Naylors well. The Farmham well yields'": low nitrati,' )

but Naylors well water containg extremely high nitrate--123 ppm--

which would be very hazardous for infant feeding formulas.
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Summary of Ground Water Conditions 1T

A large untapped reserve of ground water of good quality is
believed to be present in the sands of the Potoﬁéc Group particularly
in the eastern part of the county where the Potomac Group is thicker.

Overlying this group is the Mattapohi Formation. Yields range
up to 500 grm or more from properly constructed wells & or more
inches in diasmeter. Fluoride may be a minor problem locally.

The Nanjehoy and Aqﬁgg Formations are of minor importance in
Richmond County, although small supplies of water of satisfactory
quality may be developed locally.

The Chickahominy Formation provides small but adequate supplies
of fair to medium quality to many wells in central and eastern
Richmond County. Larger supplies may be obtained from the Chicka-
hominy in the eastern part of the county.

The Chesapeake Group of formations appear to contzin few
aquifers. A great many rural homes are supplied with water from
the Columbia group. Although generally soft and excellent for
domestic use, shallow well water may be easgsily polluted, as suggested

by the high nitrate content in some samples.
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Well Records and Chemical Anzlyses

Records of wells, aveilable logs, and chemical analyses of
water sampleg in Richmond County are given in Tables 10, 11, and
12 on the pages that follow. Locations of wells listed in Tables 10

through 12 are given in Figure 7 preceding the fables.
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Table |Q.—Records of wells in R\chmoncl County, Virginia | | e
e ' ’ Type of well: J, ietted; D, drilled; Dv, driven : gpm, gallons per minute
: : Use of water: D, domestic; I, industrial; S, stock; . Temp,, temperature (degrees Fahrenheit)
PS, pudblic supply . _ Fm, formation
~ ~~
g _ E’T g
v , £ Principal water-bearing zone T &
Q@ o~ = - -
24 ® < BB
h=1 g @ QLow o]
| 3 |7 S |8 §ss | T
. — ~— ) oo—
No. Location Owner or tenant Driller % : 4 = 2 B':b P "y Remarks
() = . . ,
B =" @ s e ) Stratigraphic % ©y % o
E E 3 6 - b Geologic unit gE g. 1
5 e 9 © 2 or named SRR 2 )
O w = -5 age " S 5 - St
i 22 | o - E aquifer So o =
G as | = & g 22 & %
<= | & | A8 a <=E | <« | &
20 . ' ) g . : .
1 7 mi, E of Warsaw . E. W, Garland 11 J 188 2 Late Eoconé// .Chickahominy Fm D | See log, Table 1l1; a.nalgsis. Table 12, In
: - 1899, flow reported 20 gpm, and water level
36 ft sbove surface, :
2 | 3 mi, SE of Warsaw, 3t Totvskey Bridge | M. D, Kalbach : " 8 J 18| 12 Qe v e e D | In 1906, flow reported 2 gpm, and water level
_ N L ‘ 20 ft above surface.
3 Do, - G. M, Snyder : - : 3 J 180 1% ! do ' . do D | See analyses, Table 12, Temp, 61°F, In 1906
: flow repor{:ed 15 gpm, and water level 20.ft¢
b/. above surface, Flowed 4 gpm in 1948,
— & 0.5 mi, SE of Emmerton Hammock Cannery Mitchell's Well and | 1945° 102 D 553 4% |Lste Cretaceous | Mattaponi Fm =70 I | See log, Table 1l; analysis, Table 12,
Pump Co, _ : " and Paleocenc ‘ : L
-] Farnhan : L. M, Simonson ' , Prigiéto 114 Dug | b4 Pleistocene Columbia Group (+) . D | See analysis, Table 12,
6 | Downt : % , e 24 e . _ _ :
wnings : J. W, Welch Mitchell's Well and | 1942 75 J 622 | 6=4 |Late Cretaceous | Mattaponi(?)Fm =70 ! 15 .1 | See log, Table 11; enalyses, Table 12, Draw-
Pump Co, 3 . and Paleocene: ' down 13 £t after 6% hrs pumping st 14 gpm,
. i Canning factory.
; . » l/ /‘_jr e s T I
7 | 05 mi, N of Simomson F, C, Packet . - 5 |.4g 3104 1} |Late Eocene” | Chickahominy Fm (+) _ = - i Flows 10 gpm, Hydrogen
' : _ \ ‘ : sulfide odor reported,
' . N S
8 0.5 mi, W of Simonson . John Qskley J. W, Wilson 1525 10 J 609 13 |Lafe Cretaceous | Mattaponi Fm (+) S |Flows 18 gpnm,
. . - ‘ “and Poleacene : .
9 To. S . do do 1940 - 10 J 615 | 1% do : do o+ D,S |Flows 11 gpm,
10 Do, ) do I. Rude _ 1900 10 J 275 13 |late Eocene. | Chickshominy Fm +) D,S |Flows 11 gpm,
_ 1 P w7
11 Simonson H, G, Os=kley 5 J 516 | 1% |L3te Cretaceous | Mattaponi Fm (+) . D;S
: L “|i ond -Paleocene - .
i ' P
) ) o . 1 sate L/ :
12 Do. . W, M, Simonson E. Lewis 3 J 245 1% |Miocene “ Chesapeake(1)Group (4). |Dy8 ‘| Bydrogen sulfide odor reported, Iron-free,
. ‘ Eogend, o\«w\«c»\wo)ﬂ‘v\i e : : :
13 0.5 mi, SW of Simonson J. W, Welch Hale : 1 J 180 13 Hiocgne v’ Chesapeske~Group | (+) Flowed 5 gpm, Xow abandoned.
. \o . w
- 14 1,3 mi, SW of Simonson ‘ W. P, Handley _ , 7?7 | J 2ho 13 do do D |Hydrogen sulfide odor reported.
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‘Table 0. —Records of wells in Richmqnd County, Virginia

- -~ ~~~
: ' T E ;
B 2 = 'g Principal water-bearing zone | &l & !
et - el ' ~
4. =& 2 | = 523 | =
o. Location Owner or tenant Driller - 4 = 2 Bft’ > Remarks No.
_ 2. @3 = 3 . . b .
= - = g 5 9 ] Stratigraphic £°8 < & :
£ E g — - Geologic unit E +u“-’. E g
] - @ Y =) V o= o
3] % ° - or named w3 5 -
. E P L V] age if e ) 1S e
@ ® = £ aquifer e s
s |22 & | B | 2 BSE | B | 8
= <% | F = a : 4RE | < =
. . Loxe : : 1
31 [2.8 mi, WNW of Tid ' Focene. . -C:Jﬁwka\mw“s P
| ewater L. Dean 1 J 180 15 Mié:ez&/ esapeake.Group (+) D,S |Supplies two houses, 31
32 2 mi, S of : ' ’
5' of Warsaw G. Delano 1 J 180 13 do do (+) S |[Flows 5 gpm. 32
33 mi, S of W | woll |
5 of Warsaw A. W, Deleno 1 J 180 13 do do D |See analysis, Table 12, Two similar wells . |33
. , in vicinity.
3k |3.7 mi, S of War: O lum]
° a.rvsaw R. 0. Delano 30 J 82 13 [Pleistocene Columbia Group- -16 DS 3k
35 War ' '
saw Warsaw Cleaners 145 Dug 36 do ‘do -7 Pumps about 15 gpm., Water level declines 35
. during dry years.,
36 .
Do. Rice 143 Dug Lo do do (- See analysis, Table 12, 36
37 Do. ' 4 La Vo ' o
Town of wa"‘”_ Mitchell?s Well and | 1936 143 J 385 L Eocexe jﬁh\o\ﬁq\'\omw{j*\:‘m. (- D,PS |See analysis, Table 12, Temp,, 64 F. Kot 37
Pump Co. . ’ - ) used since about probably insuffi-
' : . . cient yield, 1949
Do Tovn of Warsaw " do . 1949 143 D | G52 8 .- [Late Crefaceous | Mattaponi Fm : (-) 211 PS |See log, Table 1llpsmsdysisy—Peblewtly,. Draw- |383
38b Do Town of Wansaw Sydnor Nydrodynamies, Ine.| 1962 4 € | @nd Paleocen do. - - - - - down 9¢ £t after 7 hrs pumping at 211 gpm,.
7 ) 143+ | D 82 |8-6 - o -\ -}- o. M) PS5 -{. Dy 99 _ T 28b
: i - ! //’ . wdown! [5¢ F+ Ffrer 24 hrs pumping 3t 563 gpm. ---
39  |2.8 mi. W of ' ' ' ] et de. hicllalhaming B
of Warsaw A. Stephens Reynolds & Norman | 1945 20 | g 177 | 3 Metas Ve raey | 17 3 See=logiTable-1T. Cased to 147 ft, Draw- |39 .
. _ Socene down about 3 ft after pumping 3 hrs at 3 gpm,
ko .5 mi, W ; .
3.5 mi, NW of Warsew Vernon [lrg 3let do 1945 10 J 148 2 do do (+) D |See logs Table 11, Flows 2 gpm, 4o
k1 Naylors L Jénkins- formerl ‘ N ’/ . °
. P ¥y Prior to 6 385 13 [lafe Cretaceous | Mattaponi Fm (+ See analyses, Table 12, Temp, 643 F. In 191841
Wading_ton & Holme 1918 : and Paleocene P : ) water vei reported 32 ftpabovg surface,
) Flowed § gpm 53. Abandoned tomato
factory; well no longer used,
k2 o6 mi, HW of. : !
1,6 mi, EW of Naylors G. Bowen 1943 20 Dv 22 1% , Pleistocene"/ . Columbia Group (=) See analysis, Table 12, Reported iron taste; L2
. ) : stains utensils, :
k3  |2.5 mi. SW of Newland G. W, olife ' ot dretncind” | °
_ . W, H. Lyons 1 J 350 2 ‘Late Cretacesus | Mattaponi Fm (+) See analyses, Table 12, Temp.,, 62 F, Flows (43
. and Paleocene . > about gpm., Abandoned canmnery; now public
e landing. , _
b 1242 mi, SW of Newlend W, A, Tory do 3|3 350 | 1% do do (+) D,S [Flows 1 gpm. Ly

|52
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Table ‘O .

—Records of Wells in Rcchmond Cou‘nty, Virginia

- ‘
-~ . oo
z - | g
Py < Princinal water-bearing zone Qo Y]
’ -g 8 : -E ' ’ [ 3 ~
i =E 3 = 283 | =
: » = e o2 = gﬁ«&l 2
No. Location Owner or tenant Driller 3 S = = : w > Remarks No.
7} L =] Y . . [T [ e
S . = == ® . 3 = - Stratigraphic < 3 - 2 .
3 E 8 3 - — Geologic - unit 'E'_T_ﬁ E §
S 2 S °© 3 or. named S5 | &
: [ = )] age B .f So @ = QE
g [E¢ g = £ aquifer £ £
] a8 [ & g S alc = &
o G = = a . _ | R < =
' AR : . ' : Sade ef '&;F{o‘{‘,%lw.lf'\.‘(- FM .
15 1.3 mi. SW of Simonson R."T, Coutts 1938 1 J 167 13 - | Miocene | Chesapeake~gFoup (+) Flows 8 gpm; supplies 4 cottages, Hydrogen 15
. .- 1{. - . - ) | Fowens, . R it sulfide odor reported.
16 About a mile Sy of Simonson Dr. Wing{field . Reynolds & Norman - 194y 5 J 240 2 L &b v (Q-A e (<) D | See 1°8r Table 11, Cased to 216 ft. 16
17 Do. Y. L. Jobzs ac " dor . dor V(- D | See log, Table 11, Cased to 214 f£t, Flows | 17
Johnson ° 1957 59 235 ° , - a 1ithle during high tide
18 Do, ' J. R. Self - do 1947 5 |-J 2l0 do” do~ (=) D | See log, Table 11, Cased to 209 £t. Does 18
. ) ) not glow.
. . f ) . ; ‘/ / .
19 Sharps P. Y. Barber ‘ 15 J 240 13 do do (+) In 1899, water level reported 12 f£t above surs 19
: . . _ ace, o
20 Do, A, T, Davis 10 325 " Eocenel/| Nan\jcm:[:{ Fm (+) Water level reported 20 ft above surface in 20
) : . earlier years, '
21 Do, ¥. Downing 10 325 " do” do” (+) Water level repo;.r:ted 20 £t above surface in 21
i - . ) earlier yeers, ;
22 Po. J. M. McCarty 10 J 2140 2 |Late Eocenel/ Chickzhominy” Fim (+) | 52 In 1894, flow reported 52 gpm, and vater 22
) level 26 £t above gurface,
23 Do, D. W, Sherp oy J 212 1% - do” do” .- (+) In 1890, water level reported 16 ft above 23
. o . surface,
24 Do, E. Sharp 3 J 230 12 do” do” (+) Cased to 188 ft, Water level reported 9 ft 24
_ ‘ above surface ln earlier yesrs,
25 Do, G. L. Suith & Bro. 3 _' J 245 | 2 do~ " de” (+) In 1903, flow reported 4 gpm, 25 .
26 Do, . J. B, Smith 15 J 255 13 do” do ~ (+) In 18?8. water level reported 14 ft above 26
. surface, :
27 Do, Hotel 1907 1 10 J Lo | 1% | Late Crefaceous| Mattaponi Fm v’ 27
| ehd Palescene:|
28 0,3 mi, WNW of Sharps F, Norfolk 1 J 29 2 Pleistocene Columbia Group\ (+) I | See mnalysis, Tsble 12, Flows 5 gpm, 28
29 1.5 mi, E of Tidewater W. S, Hale 32 | g 40Oy 13 |late (retaceovs| Mattaponi Fm o/ (<) D, S 29
: and Palestene.
. . ¥ . .
30 Tidewnter J. L. Saunders H, Lyons 25 J 285 1% |Late Eocenel/ Chickshominy Fm V| -16 ~ | Ds8 | See analysis, Table 12, Water turbid; causes| 30
/ : ls I iror stain,




Teble 1l1.--Logs of wells in Richmond County, Virginia
Well 1, 2.7 miles east of Warsew; E. W. Garland

(Log from Bulletin 5, Virginia Geoclogical
Survey; correlations by D. J. Cederstrom)

Altitude, 11 feet

Thickness
(feet)
W /
Columbia Group (Pleistocene):
Sand : 8
Columbia and Chesapéake Croups (Pleistocene
and Miccend), undifferentiated:
Marl, blue 157
ChickahoMiny (?) Formation (ﬁpper Eocene):
Rock (sandstone ?) 2
Marl, blue 17
Rock (sandstone %) 3
3and, quartz; glauvconitic; water-bearing 1

153

Depth
(feet)

165

167
184
187
188



Table 11.--Iogs of wells in Richmond County, Virginia--Continued
Well 4, Emmerton; Hammock Cannery
(Iog from driller's record furnished by
Mitchell's Well & Pump Co.; correlations
by A. Sinnott and D. J. Cederstrom)

Altitude, 100 feet

Thickness Depth
Y (feet) {feet)
Columbia Group {Pleistocene):
Undescribed (no sample) 36 36
Sand and mud Ll 80
Cheﬁgpeake Group (Mioc;ne):
Mud, blue 100 180
Mud, yellow 10 190
Clay, light colored . 65 255
. /
Chickehominy (%) Formation (ﬁpper Eoé;ne):
Mud, green L5 300
Naﬁjemoy and Aqui; Formations (Eoceﬁe and
JPaleocene), undifferentiated:
Mud, black, and sand 20 320
Mud, green 10 330
Sand, black 40 370
Mud and sand, hard 23 393
Mattaponi(?) Formation {Upper Cret;ieous and
Palquene):
Sand, black, and mud 17 410
Mud, gray 10 L20
Mud and black sand 10 420

15k



Table 1l.--Logs of wells in Richmond County, Virginia--Continued

Well 4, Emmerton; Hammock Cannery--Continued

Thickness Depth
(feet) (feet)
Mattapghi(?) Formation--Continued

Sand, black, soft, and mud 6 136
Sand, black, and mud L LLo
Cley, hard, and black sand 10 450
Mud and sand, dark 10 460
Mud, pink 8 L68
Mud, light-colered, and sand 22 490
Sand, black and white, mixed 10 500
Undescribed (no sample) 10 510
Sand, black 5 515
Mud and black sand 20 535
Mud end sand 15 550
Sand, white and black, mixed 3 553

155



Table 11.--Togs of wells in Richmond County, Virginie--Continued
Well €, Downings; J. W. Welch

(Log from driller's record furnished by Mitchell's Well
& Pump Co.; residue descriptions by D. J. Cederstrom;
correlations by A. Sinnott)
95
Altitude, 35 feet

Thlckness Depth
(feet) (feet)
Colunibia and Chesapeake Groups (Pleistocene and
Miocene ) :
.
Undescribed (no samples) 195 195
Chesapeake Group (Mioc&ne):
Mud, blue 105 300
Chickahominy, Nanjemcy, and Aquie Formations,
undifferentiated vper Eocene, Eocene, and
\ Paleocene ) :
Sand, brown 50 350
Mud, sandy, blue 50 400
Sand, glauconitic, and shells 8 408
| P
Mattaponi(?) Formation (Upper Cretaceous and
Paleocene):
Mud, clay; glauconitic 52 460
Clay, yellow, glauconitic 28 488
Undescribed (no samples) 134 620

156-157



Table 11.--Logs of wells in Richmond County, Virginia--Continued
Well 16, about a mile southwest of Simonson; Dr. Wingfield

(Iog from driller's record furnished by Reynolds
& Norman; correlations by D. J. Cederstrom)

Altitude, >+ feet

Thickness Depth
(feet) (feet)
v
Columbia Group (Pleistocene):
Subsoil 16 16
Chesapeake’Group (Miocene):
Clay, blue 17k 190
Shells and sand 2 192
W 74
. Chickahominy Formation (Tpper Eocene) :
Sand, black 3 195
Clay, tough 21 216
Clay, tough; water-bearing sand oL 240

158
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Takle 1l.--Logs of wells in Richmond County, Virginia--Continued

Well 17, about a mile southwest of Simonson; U. L. Johnson

(Log from driller's record furnished by Reynolds & Norman;
correlations by D. J. Cederstrom)

Altitude, 5+ feet

Thickness
(feet)

Columb{; Group (Pleiétocene):

Subsoil 22
Chésapeake Group (Miocene):

Clay, blue 168

Sand and shells ' 3
‘Chiékahominy Formation ([pper Eocene):

{lay, tough; weter-bearing sand below 214 feet 55

159

Depth
(feet)

22

190

193

2h8



Table 11.--Iogs cf wells in Richmond County, Virginia--Continued
Well 18, about a mile southwest of Simonson; J. R. Self

{Iog from driller's record furnished by Reynolds &
Norman; correlations by D. J. Cederstrom)

Altitude, about 5 feet

Thickness Depth
(feet) (feet)
Colunibia Group (Pleis%ocene):
Subsoil 18 18
Chesapeake Group {Miocene):
Clay, blue 174 192
Chickahominy Formation (#pper Eo;ene):
Sand and shells 2 194
Sand, black 6 200
Clay, tough; weter-bearing sand below 209 feet 40 240

160



Table 1l.--Logs of wells in Richmond County, Virginia

Well 38) Warsaw; Town of Wersaw

(Log from driller's record furnished by Mitchell’'s
Well and Pump Company; correlations by A. Sinnott)

Altitude, 143 feet

Colum%&a Group
Top scil
Clay, sandy red
Sand, with a little clay
Chésapeake Group:
Clay, blue
Clay, blue; shells
Mud, blue
Mud, blue; shells
Shells
\ . W
Chickahominy(?) Formation (tpper Eocene) :
Rock

Mud and sand

Nanjemﬁ& and Aquid Pormationg, undifferentiated
(Eocene and Paleocend):

Sand, black
Mud, blue; sand
Y, 3
MattaponiiFormationz?) (Upper Cretaceous

and Paleocene):

Clay, blue; sand

Clay, hblue

161

Thickness
(feet)

22

31
72
hs

a1

1

60
hp

138
30

Depth
(feet)

27
58

130
175
266
271

285

287

290

350
392

530
560
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Teble 1l.--Togs of wells in Richmond County, Virginia--continued

Well 385 Warsaw; Town of Warsaw--continued

P

Thickness Depth
(feet) { feet)
Mattapoﬁi Formation (UI¥E£ Cretaceous and Paleocene):
Sand and mud 62 622
Sand, water-bearing 16 £38
Mud, gray 15 653

161a
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Table 11.--ILogs of wells in Richmond County, Virginia--Continued
Well 40, Cat Point Creek; Frazier

(Log from driller's record furnisked by Reynolds &
Nerman; correlations by A. Sinnott and D. J. Cederstrom)

Altitude, about 15 feet

Thickness Depth
(feet) (feet)
Columéia Group (Pleisfocene):
S0il and fine material 18 18
Chesapeake Group (Miocene):
"Fuller's earth," blue ol 112
Sand, white 1 113
- "Fuller's earth,"” blue 17 130
Chickahominy(?) Formation @E?per Eocene) :
Sand, black; Foraminifera 1 131
Clay, medium hard 14 145
Sand, black and white 3 1L8

162
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Northumberland County I

1
Location and Development— 1T

Orginally comprising the entire Northern Neck, Northumberland
County is now restricted to the northeastern part, bounded on the
northeast by the Potomac River and Chesapeake Bay, and on the southwest
by Richmond and Iancaster Counties. Its area is 189 square miles, and
in 1960 its population was 10,185. |

Tomatoes are an important product, as well as potatcoes and grain
¢rops. Paultry farming, fishing, and oyster processing are important
industries.

ISiaee there are no railrcads, transportation is provided by water,
and by State Highways 200 and 201 and by Federal Highway 360.

Heathsville, near the middle of the county, is the county seat.
The largest town is Reedville, the cenhter of the county's industrial
activities including fish and fish-¢il factories, canneries and mills.
Other important towns include Fairfield, Lottsburg, Cailao, Edwarésville,

and Avalon. Along the northern shore of the county there are sandy

stretches of beaches and cliffs, providing scenery and recreation.

1/

" For further information on the eoccnomic development of Northumberland
County, see Va. Div. of Planning, (1965), Economic Data Summary,
Northumberland County.
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Topography and Drainage 1T

The total relief in Northumberland County is sbout 151 feet, from
sea level to the highest elevation along the drainage divide at the
boundary between Northumberland and Richmond Counties.

Bordering the county on the north and east is the Pamlico terrace
of late Pleistocﬁgé age--a lowland 2 to 4 miles in width whose eleva-
tion ranges between 10 and 25 feet above ses level. (ver the remainder
of the county, the interstream divides are predominantly about 100
feet above sea level, and represent the dissected Wicomico terrace, of
earlier Pleistoééne age.

The northwestern part of NOrthumberlandﬁeounty is drained by
Yeocomico River, which empites into the Potomac River. A considerable
area in the northwestern part is drained by Coan River and Glebe Creek,
and Little Wicomico River Drains part of the eastern end of the County.
Great Wicomico River drains the large; part of southeastern Worthumberiand

County toward Ingram Bay, bordering Chesapeake Bay.

167



Geology and Ground-Water Conditions IT

Practically the entire area of Northumberland County is mantled by
the Columbia Group of deposits of Pleistocene age. These are well
exposed along many road cuts and along the banks of stream. Minor deposits
of Holocene {Recert age are present locally as beach deposits, lagoon
deposits and stream alluvium.

Underlying these surface deposits, the Chesapé;ke Group of Miocége_
age is exposed along the banks of the major inlets, and is known also
from samples collected while drilling wells. Rocks older than the

Miocene do not crop out at the surface in the coupty, and thus are known

only from drill cuttings.
Basement Complex 111

The consolidated rocks which fqrm.the basement underlying the
Coastal Plain sediments are pﬁgbgb&;igore than 2,000 feet below sea
level in Northumberland County (DeBuchananne, 1968, Sheet 1). Nothing
is known of their character, as no deep boring has been made in this

area.

168



Cretaceous System--Potémac Group ITT

The Potomic Group of Cretaceous age in Northumberland County rests
mconformably on the basement rock. The deposits of this &roup are
continental in origin and censist of alternating arkosic quartz sands

and clays with minor beds of gravel. The PotonaEKGroup prcbably lies
he srder b+ L0000

an he 00 ¢
at depths of sbout—6060—to—1;1060 feet below the surface in eastern

Northumberland‘Countxj{BeBﬁehaﬁaﬂﬁe7~¢9687—Skee%m&%v

None of the wells listed in Table 13 is believed to have been

)
b

drilled deer enough to tap sands in the Pobomat Group. However, the
extensive sands noted from many wells in the Coastal Plain, particularlky
in southeastern Virginia, suggest that the Potomac Group is a large,
virtuslly untapped potential source of ground water in the Northern Netk
peninsula. Any future progrem of deep test drilliﬁgzéh@é;d include
exploration of these deep sands. Moreover, not only their permeability
but also the chemical character of the ground water contained in them

gshould be investigated.
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Cretaceé&s to Tertiary Systems——Mattapdﬁi Formation ITI

The Mattaponi Formation of Iate Cretacé%ﬁs and Paledgene age has
been penetrated by many wells in Northumberland County. Its lithology,
as indicated by drill cuttings, consists typically of clays of various
colors, glauconitic clays, and glauconitic sands. White guartz sands
are common in the bassl part of the formetlon and these are commonly
water-bearing. The characteristic mottled clays of the Mattaﬁggi appear
to be somewhat less prevalent than in the western part of the Northern
Neck, but they are better developed in this county than in‘Iancaster
County immediately to the south.

The Mattaﬁbni is presumably more than 300 feet thick at Fairpqrﬁ
(68, Table 14) in the eastern part of Northumberland County, agaﬁééé
feet 9 miles south of Byrdton (90). Other wells in the cowityfor which

records are available are believed to peé%rate at least 200 feet of

the Mattaponi Formation.
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Water-Bearing Character

In the eastern end of Northumberland County, several wells in
Reedville, Fairport, and Fleeton, have reached the thtap;;i Formation
of Paleocehe and Tate Cretakéous age. At or near Reedville, wells 54 a8
& b, 55c and 56-63 inclusive, all drilled prior to 1920 and several of
them before 1910, were initially flowing wells with flows ranging from
30 to 50 gpm when completed. In 1918 {(?), well 64, 3 inches in diameter
and 659 feet deep, flowea at a rate of 110 gpm, the highest rate of
artesian flow on record in the county.

Information on more recent yields is évailéble only for well 56,
the municipal well in Reedville. In 1918 the flow from this well was
50 gpm but in June, 1948, it was only about 17. This appears to be
characteristic of the decline of artesian préssure in flowing well
areas in most of the iCoastal Plaein of Virginia.

Near Fairport and Fleeton, about 2 miles, respectively, south of
Reedville, several other wells zlso yield water from the Matt;poni.
(See Table 13, wells 67-77, inclusive.) Several of these also were

drilled prior to 1920. Wells in this group had rates of flow ranging

between 10 and 75 gallons per minute. Well 75, drilled in 1946, had

an initial flow of 12 gpm; 2 years later the, the flow was reported =t 1o De

42 opm,
Two wells (Mattaponi 85, 86) about & miles south of Fleeton at
Ditchley, eash 580 feet deep and hé—inches in dian@er, were reported

to flow 150 gpm each, in 1912 and 1911, respectively.
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At the extreme southeastern end of the County, an 8-inch well (90)
near Brydton, drilled to a depth of 810 feet, had a reported jinitial
flow in 1943 of 15 gpm from Th feet of white sand in the Mattagond
Formation. Anocther well (87) in the same locality, 637 feet deep,
flowed in 1618 at 100 gpm.

About 3% miles northwest of Fairport, well 80, drilled to a depth
cf 590 feet tapping the Nhttapég; in 1945, was reported to have a
natural flow of 2 gpm at the rather high altitude of 15 feet above sea
level.

About 3 miles east of Burg;ss, cn the scuth side of Little Wicomico
River, a 4-inch well*(h3él drilled in 1946 tc a depth of 740 feet, was
reported to have an initial flow of 75 gallons .per-iwbmurte:

In the northern part of the county, a 572-foot well (20) south of
Walnut Point, at Iske, drilled tc a depth of 572 feet, taps white sand
in the Mattaﬁani and had a natural flow of 27 gpm when it was drilled
in 1941. A 550-foot well (13) at Tewisetta flowed 25 gpm in 1918, and
a 590-foot well at Ledge (6), h%—miles west of lewisettz, had only a
very small flow in 1918, probably only because it is located Eg a
20-foot terrace.

Admittedly, some diminution of flow may be due to partial sanding
of unscreened wells.

Although the artesian pressures in sands of the Mattéggni are doubt-
less considerably lower than 50 years ago, nevertheless, from properly
developed wells of mcderate diameter situeted on low ground, relatively

high natural flows may still be cbtreined. When these aguifers are tapped

by properly constructed large diameter wells, y3eldsup to 1 mgd or more
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may be expected. The Mattaboni is extensively tapped elsewhere in the
Northern Neck, and remains a large potential ground water resgurce
which w#il be of wvital importance to future mundcéipal and industrial

expansion in this part of the Coaﬁtal Plain.
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Wells in the viecinity of Reedville {5ib, 55c, 56, 58, 63) and
near Fleeton (73, 75, 77) and south to Ditchley (85) commonly yield
water from the Mattaponi that is somewhat more mineralized than
water from higher horizons. In particular, the bicarbonste is
higher and ranges from about 350 to 550 ppm. Chloride is low,
ranging from 7 ppm {(wells 55¢ and 77) to 1k ppm (56). A well near
Fleeton (78) yields water containing 20 ppm c¢f chleoride. The sample
from Burgess (MBC) is shown to have a chloride content of 110 ppm.
It is thought that the sample is not a true sample, perhaps due to
leakage alcongside the casing, inasmuch as nearby deeper well waters
(54b) are low in chloride and the boundary of the high chloride
zone lies in southeastern Lancaster County. Fluoride ranges from
1.6 ppm (56) to 2.4 ppm (75, 85).

Several wells were sampled more than once, with 5 to 30 years
@etween gsamplings.

In summary, wherever sampled and analyzed, water from wells
tapping the Mattaponi Formation in Northumberland County is found
to be moderately mineralized and of the soft sodium bicarbonate type.
Mineralization is somewhat lower in the western and central parts of
the county, but the general character of the water is similar to that
from the eastern part. The guality of the water appears to change

little with time.
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Tertiary System I1T

Aquia and Nanjemoy Formetions v

W "4
In Northumberland County the Aquia Formation, of Paleccene age,

rrobably is absent, except perhaps in the extreme northwestern part
near the Westmoreland County line.
" \/

The Nanjeﬁg& Formation)stratigraphiéally younger than the Aqﬁia, is
of early and middle Eocene age, and may cccur in the subsurface through-
out Northumberland County. As elsewhere on the Northern Neck, the
Nanjeméy consists of black glauconitic sand and green, brown, and blue
clays. It is probably less than 100 feet thick in the county. There
are no wells among the records currently available that are known to
tap the Nanjeﬁoy in the county.

VAN
Chickahonminy
Chiakasmerniny Formation Iv
E! .

The Chickahominy Formation, of fate Eocene sage, occurs in the
subsurface throughout the county, and consists of glauconitic black
sand, cdlcareous sand, clay, and thin limestone and sandstone beds.

It is believed to be a little more than 100 feet thick at Byrdton (90,
Table 14), but elsewhere it generally ranges from about 50 to 70 feet

in thickness.
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Water-Bearing Character
v/
The Chickzhominy Formation has been feund generally to be a
.

dependable source of water for domestic use. Tor larger supplies,
wells are commonly sunk deeper, to reach the excellent water-bearing
sands that occur in the Ivhttap;-ﬁki Formation already discussed.

In the northwestern p%rt of the ;;/c;unty, wfelilT 7 drilled in 1908 to
a depth of 325 feet, was reported to have a natural flow of 6 gpm in
1918. Wear Iewisetta a 310-foot well (168) flowed 33 gsllers a minute

in 1918. A natural flow of 16 gpm is reported from a 317-foot 2-inch

well (14) at Iewisetta in the same year.
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In central and eastern Northumberland County at ILake, south of
Walnut Point, a 360-foot well (19) has a flow of 3 gpm, but during the
oyster season is pumped at a rate of 10 gpm. Well 23, gbout 3 miles
north of Heathsville on low ground asbout at sea level, flowed at a
rate of 7% gpm in about 1918. Small initial flows are also reported
from wells 21, 29, 45¢ from the Chickaﬂgginy.

In the eastern part of the county, at Fairport, among the many
wells tapping the deeper Mattapghi Formation, two obtain water from
the Chickaho\i{iny: well 65, 393 feet deep, flows at 2 gpm, and a 405-
foot well (66), jetted down in 1912, flows at L gpm.

Avout 5 miles south of Fairpert, two other Qells tap the Chig£a—
hominy. Well 84 at Hardings, near Ditchley, 372 feet deep and 1 inch
in diameter, flowed at a rate of 1 gpm in 1918. A 3%0-foot well (88)

drilled in 1953 near Byrdton flowed 3/h gpm, and when equipped with a

pump produced 40 gpm.
Qualiity of Water Vv

Several samples were collected from wells tapping the Chickahominy
FPormation. Like the Mattapéﬁl FPormation, the Chickahominy yields

soft sodium bicarbonate water of 'low to moderate mineralization.
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An analysis from a public supply well (2) at Callao shows
that the water is fairly soft--62 ppm of hardness--and contains less
than 200 ppm of dissolved solids. Nitrate and chloride are low at
1.5 ppm, and other constituents are low.

A comprehensive analysis of water from well 11 at Lewisetta,
sampled in 1918, shows that it is 2 soft sodium bicarbonate water.
Mogt constituents are low (dissolved golids, 311 ppm), but iron is
a little high--0.67 ppm.

Two analyses are available of water from well 17 at Walnut
Point . (See Table 15.) Little change is noted in the 30-year
period between samples; the water is a soft sodium bicarbonate type,
and of low minerslization (dissolved solids, 271 ppm).

Water from well 27, near the Potomac River southwest of Walnut
Point, was sampled in 1918. The comprehensive analysis shows that
the water is a soft {hardness, 26 ppm) sodium bicarbonate water of
generally good quality; the dissolved solids content is 424 pmm.

The guality of the ground water in the Chicﬁahominy Formation
is thus of generally excellent character from most uses including

domestic and small public supplies.
Chesapeake Group

The Chesapeake Group of Miocene age unconformably overlies
the Chickahominy Formation in Northumberland County. It lies near
the surface but is covered by the relatively thin Pleistocene

depogits.
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Outcrops of the Mioccene gtrata may be seen along several creeks
in the county. However, the lithologic character of the Chesapeake
Group is known best from drill cuttings. The deposits consist mostly
of c¢lay, diatomaceous earth, sandy clay, and fine sand, and s few
thin beds of limestone and shells.

The Chesapeake ranges in thickness from about 250 to more than

350 feet. It is thickest in the easternmost part of the county.
Water-Bearing Character

It is not entirely certain that the Chesapeake Group in North-
umberland County contains water bearing beds. A few wells mentioned
in the following paragraphs end in basal Miocene strata or in upper-
most beds of the Chickaﬁominy Formation. A better age determination
of the aquifer drawn upon by these wells cannot be made on the basis
of the data at hand.

T™wo domestic wells on low ground near Walnut Point (2, 26) in
the upper part of the county had very small flows of less than 1 gpm
in 1918; a third (25) in this area flowed at 13 gpm at that time.

Well 34, 2 miles south of these wells, flowed at 4 gpm, also in 1918.
Quality of Water

Very few chemical analyses have been made of ground water from
the Chesapeake Group. The quality is generally reported as satis-
factory, but one well yields water with hydrogen sulfide odor (45a)

and at least one well water (82) is reported to be high in iron.

Water from the Miocene would be expected to be somewhat hard.
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Water from well 24, near Walnut Point is soft (hardness, 40 ppm),
and the bicarbonate is fairly high (260 ppm). It is not appreciably
different from samples taken from wells ending in the Chickshominy

Formation.
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7 0
Quaternary System--Columbia Group
The surficial depesits of Northumberland County form the
g : /
Columbia Group of Pleistocene age. They consist chiefly of sands
and gravels, end are characteristically yellowish in color, con-

trasting with the underlying grayish Miocene rocks. These beds are

overlain lcecally by mincor beach and channel deposits of Holdééne

(Rewenty age.

Water-Bearing Character

Many dug wells tap the surficial deposits for small domestic
supplies in the county. Yields are probably small everywhere. The
normal result of deficient precipitation is particularly noticeable
in shallow wells because the level declineg during dry years as
reported by many well owners. Some wells become' completely dry
when the water table recedes below the bottiom of the well. Deepen-
ing such wells usuvally restores them to service.

One well (36} was used as a public well in the town of

Heaﬁthsville, and another (50) for a poultry farm, watering 1,000

i E—_—
o e

chickens. However, the yields of these wells is thoughthonly

moderate.
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Quality of Water v

Iron content is likely to be troublescme ﬁo users of shallow
well water. Exceptions occur, however; for example, well 41 along
the Potomac northeast of Avalon reportedly delivers water that is
soft and iron-free. Well 47 yields iron-free water also, according
to the owner.

A few chemical analyses have been made of water from the
Columbgg Group: all were collected in 1918 by the U.S. Geclogical
Survey. Near Lewisetta, water from well 10, sampled in 1918, is
slightly hard (82 ppm), with 54 ppm of chloride, and other constituents,
including iron, low. Northeast of Fnai.“svillé, well 33 yielded
water high in nitrate (21 Tpm) suggesting organic pollution. The
water is otherwise of good quality, soft (36 ppm of hardness), and
of very low mineralization (dissolved solids, 156 ppm), but iron
(0.23 ppn) may require aeration. The chloride concentration is
28 ppm, and because the well is nearly 3 miles inland and unlikely
to gain chloride from brackish tidewater from the Potomac, it
prcbably derives chloride from the source of pollution.

The old public well at Heaths\ﬁlle (36) was sampled irn 1918 and
the analysis suggests even greater pollution, with a high nitrate
content of 52 ppm and chloride, 40 ppm. Hardress (91 Pom) mey be
due to contact with underlying Mioééne marls. Well 37b, a mile
south of Avalon, yielded water similar to that from the Heathsville
well--very high nitrate (60 ppm) and high chloride (41 ppm), indicat-

ing organic pollution. Other constituents are low. Both analyses
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indicate water that is unsuitable for infant feeding formulas.
(See references given earlier in this report in discussion of nitrate
as a congstituent in ground water.)

Two dug wells (552, b) at Reedville in the eastern part of
the county produced water with only & trace of nitrate. Water from
well 55a, 14 feet deep, had a very high chloride concentration of
380 ppm, probably from invasion of brackish tidewater into the
permeable Columbia deposits, although infiltration of wind-borne

salt spray from brackish bay water may be a factor.
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Summary of Ground-Water Conditions

r

L™

Although no wells are known to tap the Potomac Group in
Northumberland County as yet, the sands of this fFroup are believed
to contain large reserve supplies of ground water, of generally
good quality, for possible future needs.

The Mattap&ﬁi Formation is about 200 feet thick in the county,
and is a good source of moderate supplies. The artesisn flow was
good in earlier years--in places more than 50 gpm--but it has declined.
Wells 8 inches or more in dismeter and properly constructed and
developed probably would yield several hundred gallons per minute.
The water is generally soft, and high in sodium and bicarbonate.

Small supplies are chtained from the Nanjeﬁg§ Formation in the
county, although it is not of great importance as a source of supply.
The quality is generally good.

The Chickahgginy Formation supplies a mumber of wells in
Northumberland County, providing small to moderate supplies. Larger
yields very likely could be obtained from wells of larger diameter.
The ground water from the Chickdﬁominy ig of the soft sodium
bicarbonate type.

The Chesa;eaﬁé Group'bédvidgg small supplies to a few wells,
but is not economically important as a scurce; the water is likely
to be hard, especially in the upper part of the Egoup.

The surficial deposits of the ColumbigJGroup are utilized for
many small domestic and farm supplies by means of dug wells and a

few driven wells. Iron may be troublesome, and pollution from surfsce

drainage should be gusrded against by proper construction.
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Well Records and Chemical Anslyses 1T

Records cf wells, available logs, and chemical analyses of
water samples in Northumberland County are given in Tables 13, 1k,
and 15 on the pages that follow. Locaticns of wells listed in

Tables 13 through 15 are given in Figure 8 preceding the tables.
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Table 13.—Records of wells in Norfhumberlanc{ County, Virginia

Type of well: D, drilled; J, jeited; B, bored; Dv, driven grm, gallons per minute; f‘m. Formation;
Use of water: PS, public supply; D, domestic; I, industrial; ppm, parts per million
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4 Ein E
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90 Dug 53 do do (=) Water level declines in dry years, Reported | 38
39 | 3.5 ni. ¥NE of Avalon Jed 1 - + [ A to contaln some iron.
b d ba. [ sy N
son Hall 1 Dv 300+ Miq::e;;e / mie;{;;hﬁ‘e*}r}rogf (+) - D,S |Flows up to 3 gpm. No lack of water in dry 39
k0 | 3.8 mi, NEE of [Feecne ) ’ | years.
. . of Avalon T. H, Gile 15 Du 1 o V4 50
B | b8 g| 15 Pleistocene’ | Columbia Group (-) D,S
8 ml, NE of Avalon . Redford 5 ! _
o 10 Dv 22 do do (-) D |Some decline in water level in dry years, 151
b2 Do c . £ . Reported soft and iron-free,
. . » ) 3 BO‘W].OS - . :
' * 2 595 late ¢ | Mattaponi Fm + Taps black sand at about 595 feet; also, black 42
and ?‘;C\tao?eoﬁg / apon . ) 2ad gray sand with "rock® at about 360 £t
43a] 3 mi, X of Burgess Elliott i | : ' ' 14
| 18 o & Brooks W. S. Reynolds 1946 - L J 740 do do +) 5 1 |see log, Table 2. 43a
3 «8 mi, HEW of Burgess R, W, Edwards 82 Da " - _ 7\ A
g 3 Pleistocene/ | Columbia Group (=) D,S |Water level declines dur dry years. 43v
. 1 . ' , Reported hard, contains iron.
by | 3,6 mi, NRE of Burgess T. H, Swann 1 ' |
4Sa | 4 mi, NE of B , 5 Dag 16 e do i do s (=) D,S | Water level declines during dry years. bdy
L4 o urgess A. -W. (it Zin . 1 . 5 Vs .
- 58 ¥oble Mi;:ﬁ;ll's Well and 15 385 M&pcen;e . (:hescaf.{p“e\n r:s"'ﬁGgrouf - (=) D |Sulfide odor reported, L5a
. : - 4 Lacerd, - .
45y Do, o ) A 2N £y .
usc | 4.6 ni, ENE of Bur !'. ¥ He?.'ndle do 15 425 La.tez-Eocan'e‘ ' Chickahoi'iny—rn (<) D |5 45
] O m ] oss P, J. i Y . . A 4 : )
. g J. Spilling John W. Wilson 194041 1 500 3 |Late-Eocene’ |-Chickahominy(1)Fm| (+) D .|See analysis, Table 3, Flowed 4 gpm in 1946, | &5¢c
46 | 5.2 mi, ENE of Burgess Moses Cockrell ' 0| Dog| 16 - i [} .
. ) \ Pleistocene’ i Columbia Group (<) D |Water level declines during dry years. 46
47 | 3.2 mi, NNE of Reedville E. S. Gough 1 w | o , Co _
: Dv 1 13 do 3 do (=) D,I |Beported iron-free., .Used for washing oysterss 174
' N . ﬂa.uy other dug wells in vicinity,
\ es‘ é\A{ ao't : b = \:‘;':'p'!" r
PINPRAS PR
2% O\V\Q .
. @k“”v ’

188




Table 13—Records of wells in Northumberland County, Virginia _NE :
~ ~
: | 37| E
Py < Principal water-bearing zone 2o v
< 8 :\ .E .. ’ P ) o
Z< T 5Eo
E =S & -S9 =
: o ST < e gE& | £
. " 2y ' . ho) S .
No. Location Owner or tenant . Driller < 0 2 = 3 E ‘ . - v 5o 5 y Remarks No.
. 2 = > g o ) Stratigraphic -9 < <
E £ g 2 - - - Geologic unit E_l_«‘.‘f E §
o = = o ) o o . d - =
13 g =) = age or na}me b = g ” -
iy £e | o = / aquifer 2o 5 c
5 22| & % | % 52T | £ | g
> <z = A a <zE | < =
y
48 | 3.2 mi, NNE of Reodville Mrs, A. A, Page 9 Dug 20 Pleistocene Columbia Group (- D |Reported to contain iron, 48
49 | 3,0 mi, N of Reedville C. 0. Bancock 2 Dv 12+ | 2 do do ‘ (<) D . 49
50 | 2.8 mi, N of Reedville H, G, Williams 11 Dug 15 -do do (-) D,S | Used for 1,000 chickens, Water level declineqd 50
. ) : during dry years, . Reported high in iron, '
51 | 3 mi, NNE of Reedville Robert Jett 11 Dv 18 I do do (-) D 51
52 | 2,1 mi, NNE of Reedville J. H. Youngquist 12 Dug 15 do do (=) D,S | Water level declines during dry years. : 52
. Reported to contain 1ron.
53 1.7 mi, NNE of Reedville P. Lee 11 Dug 10 do V4 e do -5 D,S Reported to contain iron, | 53
Sha ‘Reedville Albert Morris 8 J 72k 2 Late  -Cretacecus 'l(at:,taponi o D |In 1918, flow reported 40 gpm, and water Sha
and 'Palem:ene.\/ level 38 £t above surface,
o IF
b Do William Blunden Prior to 8 J | 680 2 do do D | See analysis Ta.'ble . 1918, flow repor—- | 54b
¥ * 1908 : ted 25 gpm, end water Tovet 8'ft above. .
v W surface, s
55a Do. V. McFarland 10 Dug 14 Pleistocene Columbia Group =12 D | See analysis, Table Z, 55a
55b Do, S. C. Butler 10 Dug | 18 _ do do See analysis, Table 3\ /5. 55b
55¢ Do, Mrs. R. B. Moore -5 J 740 2 1afe Crefacervs | Mattaponi Fm (+) D | See analysis, Table 3\’5 In 1918, flow repor- | 55¢
. ' and Paleocen& ted 75 gpm, ~
. - . “ . 14 ' /53'
Do, Blunden & Hinto 1918 "1 J 68 do - ‘do + PS,I | See log, Table R; anmiysis, Table 3, In 1918 | 56
56 nbon 5 3 ' flgwg:':eported 50 gpny 1n.19b8. flowed 5
. 17_ gpm,
o al & Edward 682 2 d d + I |In 1918, flow reported 30 and water
57 Do McKe wards 5 J o ° (+) level 25 £t a’bgve surfacggn. 57
. McGill & McNeal R. H. Milligan 1902 - | J. | 680 | do do + I  See analysis, Table In 1910, flow repor- | 58 -
58 Do & McHeal Co. & ? 3. 3 ) | . ted 50 ysng: and wa.%er level Bé £t a.'bovg '
surface,
59 Do, G. N. Reed 1 J 680 23 do do (+) In 1918, flow reported 35 gpa, 59
60 Do, Jag, C. Fisher 1904 5 698 2 do do - (+) In 1918, flow reported 45 gpm, 60
61 Do, " | Edwards, Reed, & Co, |R, H. Milligan 1902 5 J 685 2 do do (+) - I |In 1918, flow reported 32 in 1910, water | 61
’ . . level reported 25 feet a su.rface.
62 Do, Paine & Snow Co, "3 J 683 2 do do - - (+) T |In 1910, flow reported 45 gpm; in 1918(1?) 62
flow reported gpm,
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Table 13—Records of wells in No_rfhum[)er!and County, Virginia

t('ﬂ\ ~~
A 2 . O
v 3 o Principal water-bearing zone 2o &
= oy £ A ~
=< § | = 283 =
: . - : s —::é — ol % 89 o : 2
No. Location Owner or tenant Driller 3 . 2 = | B BEZ ) &
N = I . . by
= == < 3 = \ . Stratigraphic £°y <= 2
£ ES 2 - iy Geologic unit £1<S E g
8 Lo “ < et or named T~5 ‘' .
Ny S v = @ age aquif Sy Z e
55 o - = quiter 2 = ~
g a8 £ & B 22F g | 2
- <z = = = <2E | < =
63 | Reedville Taylor & Reed Co, 3 J 680 3 [lste Cretaceoss|Mattapont Fa - (4) I
P
_ : ‘ ' and Paleocene |
) ] V/
6k '
9 . . ;b. Edwards ;§sh Heatchery 3 J 659 3 do do . (+) 1
airpor Morris Fisher Co, 5 J 393 1%_ le.te Eocene Y Chickahominy Fo (+) I
66 Do. do 1912 5 J 405 13 do . do (+) 1
. s .
67 Do, do 5 J 680 3 Lafe Cretaceovs,/ | Mattaponi Fm (+) D
and Palescene .
| | —
68 Do, McKeal & Dodson Mitchell's Well and | 1940 5.1 o | 870 3 --- ‘do -V — do - - - - (+) | 1
, Pump Co, _ ' | '
69 Do. do 3 680 | 3 - -demEll gy L (+) 1
70 Do. McGill & McNeal Co. 1903 3 J 690 2 do do C(+) 1
71 Do. 1 662 do do (#)
72 0.5 mi, S of Falrport C. E. Davis and. '
_ ) P. King Co, . 634 ? g do (+)
73 0,5 mi, ¥ of Fleeton Douglas Cp. (Fish
¥ | ;gctoryg ( 1 740 3 do do +)
7% |04 mi, NEW of Fleeton Mrs. Otis Douglas 8 660 2 do do (+) D
75 O,4 mi, NE of Fleeton T, C. Slaughter Reynolds & Norman 1946 - 8 J 711 3=2 do do “(+) D,S
76 Fleeton Fleeton Development Co{ R, H. Milligen 1904 - 3 J 746 2 do do (+)
77 Do. Town well 5 J 690 2 do do +)
78 3.5 mi, SE of Burgess J. He Smith 1 680 do dd

|
|

(90

Remarks No.
o Iy
See analysis, Table §, In 1918, flow repor-— 63
ted 45 gpm, and water level 35 ft adove
surface,
In 1918(1), flow reported 110 gpm, 6l
Flows 2 gpn. 65
Flows # gpm. . Chloride reported 20 ppm. 66
In 1918, flow reported 20 gpm, Chloride re- |67
ported 8 ppm.
. 14
See log, Teble %, Flows 15 gpm. 68
Chloride reported 6 ppm. 69
In 1918, flow reported 50 gpm, and water 70
level 35 ft above surface,
In 1918, flow reported 75 gpm, and water 71
level 30 £t above surface,
In 1918, flow reported 60 gpm. 72
15 :
See analysis, Table 3, Imn 1918, flow repor- |73
. ted 75 gPplRe
In 1918, flow reported 35 ; in 1946, flow |74
reported 10 gpm, Furnishes water to sev-
eral homes,
14 /b‘x s
See log, Table R; analysis, Table 3, Temp, 7
2°F§' In 1946, flowy{eparted 12 gpm; in '
s flow reported gpm,
In 1918, flow reported 40 gpm, end water 76
| level 35 £t above surface,
: I5,
See analysis, Table }. Im 1918, flow repor- |77
ted 10 gpm, - '
78
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Table 1.'.+Reébrds of wells in Northumberland County, Vix;ginia

19

~~ ~~
g , T E
P £ Principal water-bearing zone oo &
23 s | & | O
. . = = = R ]
: . . . ® Chr ~ 2 2R | 5 :
No. Location Owner or ' tenant Driller < o 5 _ = z - o E . o Remarks No.
- - - ) $ % . Stratigraphic <°3 - 2
= [} > = e . . |~ ] <
E E S 35 “. N Geologic unit EFE E g
8 Za 3 © 3 age or named TS5 | B -
3e 2 e o = £ aquifer gel o =
< 2 5 =9 [=9 ~ [ [=) @-
) a2 [ & E & & R
> < s = = a -4 e 8 < —
79 2,8 mi, ESE of Burgess Cobbs Dairy 21 Dug 20 Pleistocéfe’ Columbia V(‘;ronp =15 D,S | Water level declines during dry years, 79
" 80 2,1 ni, SE of Burgess Lilian . Lumber Co, Virginia Machinery | 1945 15 D 590 ‘Eate Cretaceovs| Mattaponi Fm (+) 39 I | Flows 2 gpm, Drawdown 50 ft when pumping 39 | 80
. - - and Well Co, - . ) and T’aleoc\;\p: ] i gpm. Water fomms in boiler,
i ) ks ) chier Q&\E{;‘-H’\'\ et 1 o :
8l | 2,5 mi, SSW of Burgess Mason Booth 3 375 : Miocene L~ | Chesapeake-Group ($) Dél' Flows 13 gpm, Vater-bearing sand at 318 f£t, | 81
: 8 Douaenn ' _ . .
- 82 Do, Earl Cockrell 3 J 320 12 do b do (+) D | Flows 13 . No decline of water level dur—| 82
e i ‘ ; . in, €BTS, eporte 0 contaln on,
_ ) v \// ing dry ¥ Reported ¢ tain ir
83 Do. Mrs, W, H, Booth J. M, Buxess b 625 2 |'Late Cretaceovs’| Mattaponi Fm (+) PS| See analysis, Table 34/5. 83
’ : ) . . and TPaleocene - ) i : :
: _ - —e e e 14
84 | 1.6 mi, W of Ditchley S. A. Whittaker ‘6 - 372 1 |lete Eoeenc\/ Chideahominy .Fm . (+) See log, Table 2, Flow reported 1 gpm in 8k
| 1918, Chloride reported 5.5 ppm.
Jﬂ ) 7>'7m_'_. . Is . .
85 Ditchley Mrs, E. I. DuPont 2 580 bt [Late Creraceovs /| Mattaponi Fm }/ +16 D | See analysis, Teble 3. Temp,, 70°Fs In 85
.  and Palescene’. . . . 1912, flow reported 150 gpm, and water
. L : level 16 £t above surface, :
86 0,3 mi, S of Ditchley Virginia Fish Co, 3 580 ux do do +16 In 1911, flow reported 150 gpm, and water 86
level 16 ft above surface,
87 3 mi, ESE of Kilmarnock Vestern Chemical Co, 1 637 8 do do I | In 1918, flow reported 100 gpm, Chloride 87
o R, B reported 10 ppm,
88 Do. S Luther George J. P. Prine 1953 D | 370 2 |Lste Eocene | Chickzhominy Fin (+) Loa Flows 3/t gpm, Hydrogen sulfide odor, ° 88
89 2 ni, ESE of Kilmarnock, 3t Byrdton | Col. Mark A. Dawson ‘ 5 Dug | 1k Pleistocene /| Columbia Group :/ -8 D ' 89
90 Do, do Mitchell's Well and | 1943 5 D 810 8  L3te Cretsceous | Mattaponi Fm (+) D | In 1943, flow reported 15 gpm, Water<bearimp| 90
Purp Co, . nd 'Palaocen‘e;j . white.sand-from=705-to-779-fts
91 3 mi, SSE of Burgess Je. L, Sisson Reynolds & Norman 1942 5 J 707 3 do do D | See log, Table ¥\ 14. 91
92 | Browns Store J. D. Hinton W. S. Reynolds 1950 103 J 690 | u-3 do do D | See log, Table R |4. 92
i
i
!
:
i
i



Table 1k4.--Logs of wells in Northumberland County, Virginia

Well 2, Callao; Sydnor Hydrodynamics, Inc.

(Drilled by cwner; log modified from driller's
- record; correlastions by A. Sinnott)

Altltude, 101 fest

Topsuett -

Columbla Group (Pleistocene):

o

Clay, yellow
Clay, eandy, yellow
s v
Chesapeake Group (Miocene):
Clay, blue
Clay, blue, with flne sand and shells
Clay, blue
i E
Chickanominy Formation (Eocene):
A

Clay, blue, with streaks of "rock"

"Rock" (probatly sandstone)

Thickness
(feet)

A=

18
38

252

12

22

Depth
(feet)

18
56

308
320

327

349
1356

152



- Table 14.--Logs of wells in Northusberland County, Virginia--Continued
Well 8, 0.9 mile north-northwest of Lodge; C. H. Howell

(Sample descriptions by E, G. Otton, from Md. Dept. Geology, Mines
end Water Resources, Bull. 11, p. 187-8} see FergoSon, 1%3)

Altitude, 17 fest

Thickness Depth
(fest) (feet)

[ - A . — - . l,—__r F

Veolumbia Group (Plelstocene)

Sa.nd, clean, medium, graylsh-orange; mostly sub-
angular and angular, c¢lear.white, pale-gray and pale-
yellow quartz; some limonite and feldspar fragments 10 10

Sand, and clay, pale yellowish-brown; sand medium to
coarse, dull varl-colored, subangular guertz; limonlite
fragments and a few rounded black glauconite grains 11 2

Sand; medium, grayish-orange; hostly medium, duill,
_ subangular, white, yellow and iron-stained quartz grains 10 31
rjhr Sand, medium, grayish-orange; simllar to above 1 42
Clay, sandy, pale yellowish-brown to light olive-gray;
- .medium to cosrse, angular gray, pale-yellow, violet and
clear quartz; vivianlte; a few shells. and brom plant
fragments . N = _ 10 52
Chesabeake% Group (Miocene):
Clay, sandy, olive-gray; quartz as above; several pieces vi-
-'wlanite; coarse pelecypod fragments; black, soft plant
fragments and a few pleces of reddish limonite 11 63

Clay, sandy, olive-gray} pale-violet and dull-gray sub-
angular, medium quartz grains; vivianite; a few car-
bonized plant fragments and a few shell fragments 10 73

Clsy, sandy, olive-gray; similar to above 11 &,

Clay, sligntly sandy, light olive-gray; small amount of
medium to coarse quartz, as above; a few pleces of shell
-and vivianite; gralns of dull gray-bleck flint 11 95

Clay, slightly sandy, light olive-gray; similar to above,
except mostly medium to coarse quartz grains and a few
coarse shell fragments , 10 - 105

- Sand, fine, clean, yellowlsh-gray; angular clear, pale-

yellow and green cuartz and fine to very fine lrregular
glauconite; well-sorted 10 115

193
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~Table 1k.--Logs of wells in Northumberland County, Virginia—Continued

Tell 8, 0.9 mile north-northwest of Lodge; C. H. Howell~Continued

Thickness  Depth
(feet)- (feet)

Clay, silty and sandy, light olive-gray; coarse, sub-
rounded gray-green quartz pieces of chert and jasper; vi-
" vianite; pleces of indurated brown silty coarse pelecypod

and shell fragments and a few Foraminifera 11 126
Clay, very sandy, light olive-gray; Foraminifera '

identified as Miocene Calvert 10 136
Clsy, sandy, light olive-gray 22 7 158

Sand, fine, clayey, light olive-gray; fine to medium, sub-
angular, clear, gray and pale-green quartz grains;
abundant phosphate fragments; Foraminifera and shell
fragments 10 168

Clsy, slightly sandy, light olive-gray; similar to above 11 179

Clay, sandy, light -dlive—gray; fine to coarse, mostly clear
and gray, $Some yellow-green and dull quartz gralns;
shell fragments; a few sponge spicules and bone fragments 10 189

Clay, slightly sandy, light olivé-gray; similar to abave 32 221

Sand, medium, light olive-gray; clear and gray subangular
quartz grains; shell fragments and phosphate plates 10 - 231

Sand, medium, mottled light olive-gray; slmilar to above;
shell fragments moTre CORmmon 11 242

Chlckahomlny Formation CUpper Eocene)

Sand, calcareous, medium, light-gray; fine to medium, clear,
pale-yellow and gray quartz; medium, irregular to :
botryoldal green and light green glauconite; fragments gray

calcareous rock and ebundant shell fragments 10 252
Sand, medium, calcareous, light-gray; similar tc above;
some pyrite 11 263
Sand, medium, light~gray; simllar to sbove, but much more
calcareous rock fragments 10 273
Sand, medium, light-gray; similar to above, but contains
some brown, medium oblate glauconite 11 284
4L

—

19k
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Table 1lk.--Logs of wells in Northumberland County, Virglnia--Continued

_ Well 43a, 3 miles east of Burgess; Elliott & Brooks
(Drilled by W. S. Reynolds; descriptions and correlations
by D. J. Cederstrom)
Altitude, 4 feet
Thickness Depth
(Teet) (feet)
LV
Columbia Group (Plelstocene):
Clay, sandy L2 4o
“Chesapeake Group (Miocéée):
Clay, blue 33 75
Sand, and shells 1 76
Clay, blue 114 190
Limestone 10 200
-
Clay, greenish blue , _ 135 335
[ Clay, brown, hard , i D SR L2 e 347
JChiékahoﬁ%%y'F@fﬁEtion (Foper Eocene and Nanjemoy(?)
Formation (Eoceneg), ondifferentiated:
Limestone, white sand, and shells 1 348
Clay, light brown, grading to greenlsh brown
and llght brown 3k 382
Limestone { 5 387
Sand, bleck 2 389
Clay, brown L1 L30
Limestone and black sand Ly 434
Clay, compact 66 500
Eanl
Sand, black 1/2 o003

.

e

(8]

b
I
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Table 14..-Iogs of wells in Northumberland County, Virginia--Continued

Well h3a, 3 miles east of Burgess; Elliott & Brooks--Continued

Thlckness Depth
(feet) (feet)

“Mattaponi Formation (Upper Cretaceous and Paleocene):
i
Clay, mottled 1793 680

Sand, white 60 740

')

186
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Table 1k..-1ogs of wells in Northumberland County, Virginia--Continued

Well 56, Reedville; Blunden & Hinton

(Log from owner; correlations chlefly by D. J. Cederstrom)

Altltude, about 1 foot

= Columbia Group {Pleistocene):

Sand and gravel

== Chesapeake Group (Miocene):

Clay, blue
Clay, blue, with white pebbles and peat

Marl, blue, sandy dark-colored shells in
several places

Shells, cemented

Sand, fish bones, and shells; water-bearing
(sulfide odor)

a=Ch1ckahom1ny( ) Formation Qi;per Eocene ):

Mlav. vellow. with hard "crusts!

/. Clay, sandy, yellow
Nanjemoy ( ? ) Formation (Bocene):
sand, dark

Clay, brown, changlng downward through
red, yellow, purple, etc.

Clay, green v’

‘Mattaponi Formation (Upper Cretacecus and Paleocene):

Sandstone, white
Sand; water-bearing (small flow)
Clay, black, with fossil wood

Sand, c¢lean; water-bearing

Q7
1 i

Thickness
(feet)

Lo

12

313

30
19

60

79

10

106

12

Depth
(feet)

L2

54
o7

370

371

Lol

420

480
481

560
570
oT1
581
586
598,
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Table 14.~-Logs of wells in Northumberland County, Virginia--Continued

Well 56, Reedville; Blunden & Hinton--Continued

Y,

Mattaponi Formation--Continued
Clay, red and brown
Clay, white
Clay, red

Clay, white (and sand?); water-bearing

bt

w

Thickness  Depth

(feet) (feet)
20 618

3 621

19 640

45 685



Table 1l4.—Logs of wells in Northumberlaend County, Virginia—Continued

Fell 68, Fairport; McNeal and Dodson

(Iog from driller's record furnished by Mitchell's Well
& Pump Co.; correlatiocns by D.-J. Cederstrom)

Altitude, 5+ feet

Thickness Depth
/ (feet) (feet)

Colunbia Group (Pleigtocene):

Clay, yellow, and sand : 35 35

Chesapeake Group (Miocene)

Cley, gray 115 150
Clay, blue, sand shells 130 280

Clay, blue , 70 350

1/ Sand and rock

' SR S : 50 400

Chickahominy Formation (Yrper Eocene)? )
Clav. grav = 20 420
Sand, black, rock, and shells | 20 440
Sand, black, rock, and shells 40 480

f

Nanjemoy Formation (Eocene):

Sand, 'black, and blue clay 40 520

Sand, black 20 540
/  Sand, black, and blue clay -/ 30 570
Mattaponi Formaticn (Upper Cretaceous and Paleccene:

Clay, blue, very hard 30 600

Send, black, hard 10 610

Sand, green, and clay 10 620

Clay, black, hard _' 10 630

199



Table 1%..-Logs of wells in Northumberlend County, Virginia--~Continued
Well 68, Fairport; McNeal and Dodson-~Continued

Thickness Depth

(feet) (feet)
ﬁgattaponi&ﬁa Formation--Continued

Saﬁd, yellow 5 635
Sandstone, hard 5 640
Sand, black and white 20 660
Sand, white 65 725
Cley, light gray, hard P 730
Sand, fine, white 5 735
Cley, red 25 760
Clay, red and blue 80 840
Clay, red 10 850
Sand 15 865
Clay 5 870

D
O
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~ Well 75, Fleeton; T. C. Slaughter

(Log from driller's record furnished by Reynolds
& Norman; corretations by D. J. Cederstrom)

Altitude, about 8 feet

Thickness
(feet)
Columbia Group (Pleisfocene):
Clay, sandy ) 35
Chesapeake Group (Miocene):
; Clay, blue | v o 340
y Chickahominy Formation sﬁpper,Eocene):
Sand, white 1
Rock (sandstone?) 1/2
Clay, blue 2-1/2
| Sand, white 1
Clay, .hard,; brown 38
Rock (sanastone?) 21
_Clay,, hard, blue; thin streak of rock 36
Nanjemoy Formation (Eocene):
Clay, hard : 9
Sand, black 1/2
fo Chav. badd . . . .4 / v 59-1/2
J Mattapgni(?j Formation (Upper Cretaceous and Paleccene):
Clay, light blue 51
Clay, hard T4
Sand, white; water-bearing L1

Table 14.--Logs of wells in Northumberland County, Virginia--Continued

Depth
(feet)

35

375
376
377-1/2
380

381
419

Lko
476

485
485-1/2
545
596
670

T11



Table 1lk.--Iogs of wells in Northumberland County, Virginia--Contimed
Well 84, 1.6 miles north of Ditchley; S. A. Whittaker
(lLog from owner; correlations by D. J. Cederstrom)

Altitude, 6+ feet

Thickness Depth
(feet) (feet)
Columé&a Group (Pleistogene):
Clay, soil and lcam 5 5
Sand 4 9
Chesapeake Group (Mioc;ne):
Clay, bluish black 3 12
Marl, light-colored 5 17
Clay, gandy, blue 10 27
Clay, vellow; some sand at 33-56 feet 29 56
Marl, light-colored 3 29
(lay, sandy, green 27k 333
Clay, hard, yellow 23 356
Chgékahominy Formation (ﬁpper Eo;ene):
Shell rock and sandy beds, hard; water
bearing at 372 feet 16 372
Sand and clay, black 41 413

202



Table 14.--Togs of wells in Northumberland County, Virginia--Continued
Well 88, Byrdton; Luther George
(Iog by J. P. Prine, driller; correlations by D. J. Cederstrom)

Altitude, 1+ foot

Thickness Depth
(feet) (feet)
/ \/
Colunbia Group (Pleistocene):
Clay, red 8 8
Sand, iron-stained; water-bearing i 12
Chegapeake Group (Miocene)
Sand, blue; shells; clay binder 3 15
Clay, blue 30 L5
Clay, blue, and shells 40 85
S8and, very fine, Pblue; mixed with blue
clay to 90 ft. 25 110
Clay, blue 170 280
Clay, blue, and shells _ 62 342
Chiékahominy Formation (Fpper Eo;ene):
Rock, hard lime 1 343
Sand; water-beering 27 370

203



Table 14.--Logs of wells in Northumberland County, Virginia--Continued
Well 90, Byrdten; Col. M. A. Dawson, Estate East Richlands

(Drilled by Mitchell's Well & Pump Co.; sample descriptions and
correlations by D. J. Cederstrom)

Altitude, 5+ feet

Thickness Depth
(feet) (feet)
: Soil _ 2 2
v, /
Columbia CGroup (Pleistocene):
Clay, yellow 13 15
Cﬂésapeake Group (Mioéene):
Clay, blue 58 73
Marl, blue 29 102
Clay, blue 90 192
Clay, sandy, blue 28 220
Clay, blue 125 345
W v
Chickahominy Formation (ﬁpper Eocene )t
Rock < 3455
Sand, and shells L6% 392
Sandstone 18 410
Sand, black, glauconitic 20 le]
Rock 2 432
Sand, black, glsuconitiec, and shells 13 45
Sand, black L Lhg
Sand, black; shells 10 h59
Sand, gray 7 L&6
Rock 8 Lk
Sand, black; glauconitic 6 L80
8and, marly; glauconitic 20 500

20k



Table 14.--Iegs of wells in Northumberland County, Virginia--Continued

Well 90, Byrdton; Col. M. A. Dawson, Bstatc Bast Richlands--Conbtinued

Thickness Depth
(feet) (feet)
Nanjemoy Formation (Bocene):
Sand, black; glauconitic 30 530
Mattaponi Formation (Upper Cretacéous and Paleoﬁene):
Clay, blue 29 559
Sand, black; glauconitic 2 561
Rock 1 560
Clay, green | 7 569
Clay, blue; glauconitic 66 635
Clay, blue 16 651
Cley, blue, glauvconitic 5 656
Sand, white; trace of glauconite - 12 668
Clay, sandy, brown 10 678
Clay, blue; glauconitic | 5 683
Sandstone _ 22 705
Sand, white; coarse at T29 feet; water-bearing T4 779
Clay, sandy, black 19 798
Sandstone 12 810



Table 1h.--Iogs of wells in Northumberland County, Virginia--Continued
Well 91, 3 miles south-southeast of Burgess; J. L. Sisson

(Log from driller's record furnished by Reynolds & Norman;
correlations by A. Sinnott and D. J. Cederstrom)

Altitude, about 5 feet

Thickness Depth
< (feet) (feet)
Columbia Group (Plei;tocene):
Sand and clay, yellow 34 3h
Chégapeake Group (Miocene):
Clay, blue 146 180
Sand % 180%
Clay, green 119% 300
Clay, brown 20 320
\J y ;
Chi;kahominy Formation (Upper Eo&ene) and Nanjemoy
Formation (Eocqne), undifferentiated:
Sand, and shells 1% 3215
Clzy, brown 6335 385
Sand, black = 3854
Clay, hard, greenish brown 1144 500
Clay, hard 62 562
Sand, black 1 563
Clay, hard 2T 590
Sand, black and white : 2 592
Ma%iaponi(?) Formation (Upper Cret;ceous and
Paleocene) :
Clay, pink, grading to green and light brown T3 665
Clay, pink, grading to white 15 680
Sand and clay, white, mixed 27 TO7T
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Table 1lk.--Togs of wells in Northumberland County, Virginis--Continued

Well 92, Browns Store; J. D. Hinton

(log furnished by W. 8. Reynolds, driller; correlations

by A. Sinnott and D. J. Cederstrom)

Altitude, 103 feet

Undescribed
“Chesapeake Group (Miocéne):

Clay, hard

Clay, gray

Clay, light gray

Clay, hard

Clay, brown

Clay, hard

Chickahominy Formation (¢pper Eocene) and Nanjemoy
Formation (Eocene), undifferentiated:

Clay, brown
Clay, blue
Clay, white

Mattaponi(?g Fermation (Upper Cretaceous and
;Paleocene :

Clay, blue
Clay, red
Sand, white

Undescribed

207

Thickness
(feet)

85

L7
20
128
Sl
10

23

61

57
&0

25
10
30
Lo

Depth
(feet)

85

132
152
280
374
384
Lot

468
525
565

£10
620
650
690
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LANCASTER COUNTY 4

}OCATION AND PEVELOPMENT 1 s

Lancasteréoccﬁpies the extreme scutheastern end of the Northern Neck
the : :

péninsula, on the north side ofARappahannock.River'and the west side of

Chesapeake Bay. It is bounded on the north by Northumberland and Richmend
Counties. The area of Lancaster County is about 142 square miles, and

its population in 1960 was 9,174.

A
RN

The princiﬁi% iﬁdﬁ&#riés in Lancaster County are agricultu}é, fish-
< ,ﬁ%iQ§; and food processing. Tomatoes, raised in many parts of the Northern
Neck, are processed at two canneries in Lancaster County. Poultry and
some livestock are also produced. Fish, crabs, and oysters, which are
prdéessed in numerous plants in the county, have been important sources
of income for many years.

Although there are no railroads, several Virginia primary highways
traverse the county. Good water transportation is afforded by the numerdus
tiaél-iﬁletg along the Rabﬁahannock River.

Among the principal towns in Lancaster County are Lancaster, the

county seat, in the north-central part. Irvington, wheferextensiveléhip—

ping is carried on, is in the southeastern part of the county; Kilmarnock,

“in the eastern part, is near the Northumberland County line.

l/For further information on the ceconomic development of Lancaster County
see Va. Div. of Planning, (1964) Economic Data Summary, Lancaster County.

21k
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TOPOGRAPHY AND DRAINAGE

m
The total relief pf Lancaster County is about 130 feet, the highest

point being in the northern border of the county along the Potomac-
Rappahannock drainage divide.

There is a low terrace bordering Rappahannock River and Chesapeake
Bay, which is here correlated with the Pamlico terrace of Cooke (1931).
Its average elevation is about 25 feet above sea level, This terrace has
been subdivided locally by Wentworth (1930) into the Princess Anne and
Dismal Swamp terraces, whose average elevations are about 15 and 25 feet
above sea level, respectively. A small remnant of the Wicomico terrace,
is present near the eastern end of the county between the Pamlico terrace
and the Eastern Branch of Cdifotoman River. Adjacent to this remnant on
the southwest is part of the Talbot terrace, with a maximum elevation of
about 50 feet above sea level. The Sunderland terrace occupies the
remainder of the county. Except for the Pamlico, each of these terraces

has been weli\dissected.
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The southern boundary of the county is along the Rappahannock River,
whose drainage area extends west-northwestward across the northern Coastal
Plain and across the Piedmont nearly to the Blue Ridge. HNumerous creeks
and tidal inlets, tributary to the tidewater portion of the Rappahannock,
drain the southwestern half of the county. The largest of these is the
Coé}otoman River, in the middle of the county, whose eastern and western
branches extend across the entire county to the drainage divide on which
the boundary between Lancaster and Northumberland counties is largely
drawn. Four other small creeks drain into Fleets Bay, which borders
Chesapeake Bay at the eastern end of the county. The shoreline of sub-

mergence has been modified somewhat by the tidal streams, and small spits

have been formed on Poph}ar Neck and Fleets Island in Fleets Bay.



Geology and Ground-Water Conditions 1T

Basement Complex IIT

The basement bedrock complex probably lies on the order of 2,700
feet below sea level in Lancaster County according to DeBuchananney
(1968, Sheet 1y. So far as known, no deep drilling has ever been

a3
undertaken to reach the bhedrock surface. However, bedrock liesAlittle

br]au,‘ Se3a iEVF:"
more than 2,300 feet in Mathews County to the south (Cederstrom, 1045,
A

p. 49).
CretaceSﬁs System——Potodéc Group IT1

v 1
The continental sediments of the Potomac Group of Cretaceous age

rest upon basement bedrock. No wells are believed have been drilled
as yet to tap aguifers in the Potomat Group in Iancaster County,
perhaps largely because adequate supplies at shallower depth can be
more easily obtained from sendy layers in the overlying Mattaponi
Formation. Farther south in the Virginia Coastal Plain they provide
asbundant supplies of ground water, and it may be expected that large
additdonsl reserves in these deposits remain virtually untapped in

Iancaster County.

217



Although no chemical analyses of water from?the Potomac are available,
these sands where tapped elsewhere have been found to furnish water of
generally excellent quality, except for possibly high flucride content.
Near the southernmost part of Iancaster County, chloride also may prgsent

‘
a problem, and any wel%s drilled to tap the Potoﬁac sands should be care-
fully monitored for possible progressive increase in chloride concentra-
tion in the water pumped.

LV r

Cretaceous to Tertiary Systems--Mattaponi Formmtion 11T

S y

The Mattaponi Formation of Iate Cretaceous and Paleocehe age has been
reached by many wells, and it lithologic character in this area is fairly
well kmown. Typically, the formation consists of glauconitic clays and
silts of wvaricus colors. Commonly, fine to coarse sand beds are present
low in the section, as noted by Cederstrom (1957, p. 20) for the West
Point area in King William County, sbout 20 miles to the southwest. The
mottled clays that occur widely in the western part of the Northern Neck
are apparently not as prevalent in Iancaster County, However, they are
present at Kilmarnock, where 28 feet of mottled light brown clay is present
below 645 feet. (See log, well 9, Table 17.)

The Nhttéibni is probably at least 200 feet thick everywhere in the
county; the top of the formation lies about Loo feet below sea level, in

the western part of the county, to about 600 feet in the east.
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Water-Bearing Character v

v
W

The Mattaponi Formation is tapped by many wells in Lancaster County.
Near Iancaster, a ThO-foot well (8), put down in 1947 at a low elevation,
flowed at a rate of 15 gpm {gallons per minute). Near the west branch of
Corrotoman River, between Lancaster and Mollusk, a 737-foot well {€), 2
inches in diameter, was drilled in 1967 for a subdivision and yielded 125
gpm with 38 feet of drawdown from Mattg;;ni beds during a 2-hour pumping
test. The permanent pump installation provides 40 gpm. In 1946, another
Tho-foot well (9), 8 inches in diameter, was drilled at Kilmarnock for
public supply, and yielded 110 gpm by pumping, with a drawdown of Li feet.
In the southeastern part of the county, éﬁh—inch well (24 ) with an-dl-foot
drawdown when tested. About 2 miles west of Palmer, a well (27) near White
Stone Wharf, only 2 inches in diameter, was reported to flow at a rate of
50 gpm when completed at a depth of 680 feet in 1918.

At Irvington, three wells (32, 33, and 39) are recorded as having
reached the Mattaponk. As of about 1918, fhe water level was at the sur-
face at an elevation of about 20 feet. Well 32)drilled in 1938 for public
supply to a depth of 750 feet, yielded 30 gpm by pumping; well 39, also a
public-supply well, The feet deepl, pumped €0 gpm with a T2-foot drawdown
in a pumping test when the well was completed in 1945.

At Millenbeck, in the southern part of the county, well 42 reached the
Mattaﬁﬁ%i. Tt is 695 feet deep, and flowed 15 gpm in 1948, and was pumped
at 40 gpm with a 20-foot drawdown. Another well (46) about a mile roughly
south of Millenbeck, near Bertrand, flowed 18% gpm in the late 1940's; it

is 765 feet deep, and penetrates two sand beds é@reg&ting 155 feet in total

thickness between #50-and 690 feet below the surface.
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In about 1520 or earlier, wells tapping the Mattaponi Formation
reached confined aquifers which were under sufficient artesian head to
permit flows of over 100 gpm in wells at low elevations. Thus, at Kilmarnock,
R )

in the eastern part of Iancaster County, a 63T-fodiﬁwell (10) drilled in

1503 for public supply was reported at that time to flow at a rate of 140

I and 3 irches m dy,,

gpm. Also at Kilmarnock, another public supply well (11), 620 feet deep,
Was reporte? flowing at & rate of 105 gpm in 1518. Both these wells tap

the Mattaponi aquifers and are at low elevations--léss than 10 feet above
sea level. WNearly two miles east-southxeastx of Kilmarnock Wharf is =
6lO—footlw%&l (13), reported to have a flow of 100 gpm in 1918.

Ai;;ZZ (17) in the vicinity of Ocran, northeast of White Stone, drilled
prior to 1920 at an elevation of 6 feet, taps the Mattaponi; it flowed )
inE

at S0 gpm in 1918. Half a mile roughly north of Palmer, a 580-foot4well

(25) was drilled in 1913 tapping the Mattaponi. This well flowed 125 gpm

at that time; in 1941 the flow had declined to & little over &0 gpm.
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Quality of Water

Because of the economic importance of the Mattaponi Formation
in Lancaster County, representative wells tapping it have been
sampled for analysis. Comparisons can be made over a period of 12
years for two wells, (27 and 32, Table 18), and for two others
(13 and 25) earlier analyses made in 1918 alsc are availsble. Some
of these results are discussed below.

Water from the Mattaponi Formation in the southeastern part of
the county commonly 1s a soft sodium bicarbonate type, moderately
mineralized, with & dissolved sclids content ranging from about 500
to almost 900 ppm. RBicarbonate ranges from a little less than LOO
to almost 550 ppm. Chlorides are gignificantly higher in this county
than elsewhere in Northern Neck. Well 25 in southeasternmost
Lancaster County, yields water containing 122 ppm cof chloride and
marks the edge of the high c¢hloride wedge that extends inland as
far as western Jameg City County. Fluoride ig rather high, from
2.2 to 3.8 ppm. Maximum of hardness is only about 50 ppm.

Water from a 580-foot well (25), two miles east of White Stone,
was sampled for analysis in 1918, 1941, 1948, and 1953. 1In the
most recent sample, the chloride was 122 ppm, an increase of 36 ppm
over the concentration in 1918. Thisg may reflect a true change in
the quality of water rather than analytical error inasmuch as s real

change in hardness has also taken place in that time span.
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Although a chleride content of 122 ppm is not particularly high,
and is well below the generally permissible maximum of 250 ppm
recommended by the U.S. Public Health Service (1962), it is neverthe-
less the highest recorded for wells tapping the Mattaponi in the
Northern Neck. The chloride is attributed to incomplete artesian
flushing of sea water that invaded the sediments during the last
marine transgression (Sanford, 1913, p. 11h).

A 560-foot well (28) sampled in 1918 at Cherry Point, scuth of
White stone, yvields water with a chloride content of 40 tpm. Well 27,
south of White Stone, was sampled for partial analysis in 1941, 1G48,
and again in 1953, but showed an apparent reducticn in chloride con-
tent, from 30 to 16 ppm, in the last sample analyzed. Fluoride is
high in this water, about 3 ppm, cr about Twice the recommended
maximam of 1.5 ppm for domestic use.

At Irvington, a 750-foot well (32) also was sampled from 1941
to 1953. The diminution of chloride content from 12 to 5.6 ppm may
be significant. In this water fluoride is aslso high, about 3 ppm.

Thus, ground water from the Mattaponi Formation is, in general,
a high-flucride, soft water with a high sodium bicarbonate content.
It is low in chloride content except in the southeasternmost part
of the county. The high fluoride concentrations pregsent a mincr
problem where demestic use involves growing children. In such
cases, low-flucride bottled table water may be desirable. The cost

of such use may be reduced by diluting the bottled water with the
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high-fluoride well water in such rroportions that the flucride
content of the latter would be reduced to about 1 to 1.5 ppm.

The well at Bertrand (49), yields a low chloride water in
which total dissolved solids are about as high, 810 ppm, as found

in any water in Northern Neck Peninsula.
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7
Chickahominy Formation v

/ v
The Chickahominy Formation of'I@te . Bocene age has been tapped by

many wells in Iancaster County. It consists of clay, sandy clay, and
fine sand, and is 80 feet or more in thickness. Like the Aquig and lower
Wan jemoy, the Chickahé;iny probzbly has been in part removed by a marine
transgression--in this case the advancing Yiocéne seas.

Weter-Bearing Character ' ’ v
The Chickahoﬁ&ny Formation in Iancaster County yields adequate
supplies where sandy beds are present. It appears to ﬁe generally a better_
source than the Nanjemoy, and being shallower it is reached more cheaply.
The Chickahom{;y is the first good water bearing horizon reached by wells

beneath the relatively pporly productive Chesapeaﬁg Group.

Many of the wells {20, 34, 36, 45) in the Chickahéminy were drilled
aroun& the turn of the century and had small but adequate artesian flows.
Some Welis hadrconsiderably-greater flows, == gell 56, near Moliusk, put
dog? some years earlier, Mt flowed 50 gpm in 1903. On%the other handx\

\

well 20, near Foxwells, drilled in 1896, did not flow.

\

|
\
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Five wells (MT—M9, 53, and 55) in the southwestern part of
Lancaster County are believed to ftap the Chickahdminy Formation.
Well 47 in Bertrand flowed at 2 gpm in 1902 with an artesian head
of 18 feet above the surface. Well L8, also at Bertrand, flowed at
12 gom in 1889 with a similar artesian head. Well 55, west of
Mollusk, flowed at 1 gpm in 1918.

With regpect to chemical quality of ground water in the
Chickahominy Formation, a W80-foot well (12) near Kilmarnock was
sampled in 1918; the water is a soft sodium bicarbonate type. The
chloride concentration is very low, only 4.5 ppm; the hardness,

18 ppm. In the western part of the county, well 3 at Liwvely, used
for public supply, yields a more moderately mineralized water from
this well (dissolved solids, 400 ppm) of the same type. 'ﬁ is of
generally excellent quality but is somewhat high in iron (0.83 ppm)
which ghé;&d be removed by aeration or other treatment. Fluoride is

1.8 ppm--not significantly above the desirable public-supply maximum

of 1.5 ppm.
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%he well near Ocran (15), already mentioned, which may develop
water from the Chickshominy or the Nanjemoy, was sampled for analysis
in 1918 and in 1941. The chloride is low, 14 ppm, the total hardness,

13 pom, and the bicarbonate about 450 ppm.
Chesapéake Group v

The Chesapéﬁke Group of Miocéne age overlies the Eocene
gsediments, and in Lancaster County consists typically of clays, with
minor beds of sands with some shells and shell marl. Clays and other
fine sediments predominate over sand. In thickness, the Chesapeake
may exceed 300 feet in the southeastern part of the county, as at
Palmer (22, Table 17). It is somewhat thinner westward, up-dip,
being a little over 100 feet thick at Morattico in the extreme

western part of the county.
Water-Bearing Character

A few wells in the county obtain a supply from the uppermost
strata of the Chesapeake Group.- An analysis of water from a well
finished in the Miocene at Lively (2) is shown in Table 18. It is
a8 hard calcium bicarbonate water. Chloride and nitrate are'high,
respectively 53 and 68 ppm, suggesting organic pollution. Irrespective
of the possibility of pollution, use of water this high in nitrate
would be dangerous in infant feeding formulas because of the danger

of methemoglobinemia, as discussed earlier in this report.
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It is reported that a well on Taylor Creek, 2 miles northwest of
Irvington, yielded "sulfur" water probably from Miocens rocks at
110 fect below the surface, but this zone was cased off and the well

drilled deeper for water of more satisfactory quality.
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It is reported that a well on Teylor Creek, 2 miles northwest of
Irvington, ylelded 'sulfur’ water rrobebly from Miocene rocke et
110 feet below the surface, but this zone wes cased off and the well
drilled deeper for weter of more setisfectory quality.




3 u/" L
Quaternary System--Columbia Group 11X

*

Deposits of the Columbia Group of Pleistocene age form the surficial
deposits of wvirtually all of Isncaster County. They reach a maximum
oo
thickness of over ¥@ feet, and consist of yellowish sands, clays, and,

r

(=1
-

locally fine éfaﬁélgm They are overlain only locally by minor alluvial
channel and beach deposits of Holooene (Reeert) age.

Because the demand for water ordinarily is not great frbm.dug wells
or shallow drilled wells tapping the Columﬁia Group, yields are rarely
reported. Doubtless, however, substantial supplies can be obtained in
pleces on lower ground by multiple shallow well systems, but adequate

precautions should be taken against surface contamination.
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2C) . o . Gag ;
Figure #.--Sands of Pleistocene age exposed in cliff on north shore of
Rappahannock River southwest of While Stone, Lancaster
County.



Summary of Ground-Water Conditions

Potentially good reserves are believed to exist in sands of
the Potomaé/Group, which are as yet untapped in Iancagher County.
However, chloride may be a problem, and any ground-water develop-
ment should be carefully wmonitored.

Supplies of more than 100 gpm can be readily obtained from
individual wells in the Mattapggi Formation. However, wells 6 %o
8 inches in diameter, properly constructed and develcped, should
produce 70O to 1,000 gpm or more. The water in the Matféponi
generally is of the soft sodium bicarbonate type.

Srall artesian flows and minor supplies to pumped wells are
obtainable from the Nanjemoy Formation, although it is not tapped
by many wells in the county because of the better potential of the
shallower Chickshcminy Formation.

The Chickahcminy is tapped by wmany wells in the county and
provides small industrial and domestic supplies. The water is scft
and of generally good quality.

The Chesapeake Group is not very satisfactory as a source of
ground water. The water is likely tc be hard, and ircn and sulfides
may be troublescme.

The near-surface Columbia Group supplies water to many small-
yield domestic and farm wells. Many are dug wells, and precautions

should be taken against contamination from surface drainage.
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Well Records and Chemcial Analyses

Records of wells, available logs, and chemical anakyses of water
samples in Iancaster County are given in Tebles 16, 17, and 18 on the
pages that follow. Locations of wells listed in Tables 16 through 18

10
are given in Figure/g preceding the tables.
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Type of well:
Uzle’ of ‘water:

D, drilled; J, Jetted
D, domestic; PS, public supply; I, industrial; S, stock

Table lé’xg —Records of wells in Lancaster County, Virginia

H Dv' driven

?m. ‘gallons per minute; ¥m, formation
emp,, temperature (degrees Fahrenheit)

43

.'A —~
2 : : i £
< - = E Principal water-bearing zone | 2O &
ay =i ~ Z : b B et
| - | S < | 3 538 | =
No. Location Ovmer or tenant Driller < © ;.: _ = 2 o B2 > g " Remarks No.
' = = £ 4 S . Stratigraphic % °©g .:;‘ | &
£ £ g 3 o o Geologic unit ETE £ g
o = 0 [y =) Q . . d - ) =]
o ™ =] w; ace or name ] =] ¥ -
AR PRSI : aguifer | Eg¥ | E |
[+ =] o 2 o, < =9 S = =9 -
% a8 N @ - axg e =N |7
el <] B /e a <4 'x S - .
3 mi, XE of Morattico Bass Smith Canning Co. O, D. Hale 1918 2 2Ll Late Eocene: Chickahominy Fm +) See log, Table 5. P 1
. . ) el R i e R R S A '
Lively Hale's Garage 10 Du, 60 |-~ pcene v |Chesspea rou . =50 . D | See analyses, Table £, Excessive nitrate;
o' g | 3 g Mi Chesapeake Group e b T Ll -
3 Do, Sydligr Hydrodynamics, Sygor Hydrodynamicxi 1946 103 D 365 8 | Late Eocene /| Chickahominv;' Fm -91 PS | See log, Table }; analyses, Table £, 3
. Ce }
. . . ; v / . . -
4 2,7 mi, ESE of Morattico | W, T, Pittman & Sons | Reynolds & Norman | 1949 5 J 725 ~ ~ - l3te Cretacedvs [ Mattaponi Fm : (+) I | See log, Ta.‘ble,g. Flowed 25 gpm in 1949, L
: ' : } and Faleocene Used only fof weshing down oyster plant,
b o 7
5 2 mi, ESE of Morattico H, Marston Smith Reynolds & Norman 1949 L J 280 - - -— .Eocene ~--v--Nanjemoy Fm---F-..(4) |. - .. D _Bee log, Table g. Flows 3 gpme - -~ -~ - - -[ 5
2:2 mi, WBW gf lLancaster |Corrotomon-by theBay Waler | Do,alas & Dickingen,Ine | 1967 100 727 -3 =72 Late bretaceous and [3lescene --- Mattopeni TR IR Y S S Bwdown 3 f er 2 -hrs. pomping 2T ) ™
¢ . L t C ysheBay Waler | Doug . ¢ & o 27 |6-3-2 Lok breh d Poleorene . Mat: Fm 40 | P rawd g feet ofter 2 . priig 2t 125 9pm| &
7 Lancaster A. R, Beane\\__i_\#:.%_ [ Reyrolds & & Norman | 1951 5 J 438 «| . ..., .1ate Eocenew.’| Chickahominy(7)Fm (+) 1 - ... . .| See logy, Table 17, . _ _ . 7
8 Do, I. V. Farles W. S, Reynolds 1947 5 J .7h0 2 .| Lste Crefaceos’| Mattaponi Fum +) D | Flows 15 gpm, 8
‘ gnd Paleecene . B e
. R v, . 17 .
9 Kilmarnock Town Sydnor derodynamic 1946 " 89 740 |10-8- do do =75 ' PS | See log, Table §. Drawdown 4l feet after 9
: Inc. ) X ) pumping 24 hrs, at 110 gpm, .
10 | 1 mi, ESE of Kilmarnock do Mt aan 1903 8 637 do do . (+) . PS| Flow reported 140 gem in 1903, 10
11 - Do, do Milligan 1914 5 620 3 do do - (+) PS Se;naixgigsis. Table £, Flow reported 105 gpm| 11
N ' . ’ %
12 1.8 mi, ESE of Kilmarnock Menhaden Products Co,j 2 L80 Late Eocene Chickahominy Fm 1 See annlysis, Table ,(. 12
formerly Eubank . : . .
Tankard Co, V4 _ : p
1 . Do, do ‘Milligan Prior to 2 610 3 -_[Lofe Creiacesus | Mattaponi Fm - - =|- - (+ I | See analyses, Table A. Flow reported 100 gpm; 13
3 & 1918 ond Paleocena i ? ( ) : water level 14 ft above sn.rfage in 1918, !
. _ : : : S - ' 17
14 1,8 mi, SE of Kilmarmock Alleam(}réa Police Reynolds & Norman 1950 8 J 635 | L4-3-2 do” i do¥ (+) : D | See log, Table 5. Punps 10 gpm, 14
oys! Camp . ) - _
. o - N .
. U o 7 ['Nanfemoy snd 7
2,4 mi, f White Stone Standard Products Co,: Prior to 0 L3 J ~Eocene- Y. i - AR € I See log, Table from Bull, 5, Va. Geol, 15
15 o mie NE o e z formerly DymerSFigh 1918 5 507 = S Qh'CkahD"""‘/ Fms ) vgy : anal?se(ss. Table &. *Flow reported
Co. . R R A 120 gpm in 1913, g
- “Late Cretsceovs . P’. .
17 2,7 mi, ENE of White Stone Bellows & Squire - Milligan 1907 6 660 3 { and Farencenev;j- Maﬁ'apom Fea - 2o - (4) Flow reported about 90 gpm in 1918, 17
; ) . ‘ 17 ]
18 2.2 mi, NNE of White Stone R. T, Herndon Sydnor Hydrodynamicg 1951 25 D 634 3 |- do do (-) See log, Table 5; analysis, Table f. Water 18
Inc, 7 ‘ | ) ‘/' s level very near surface in 1951,
20 | 1.5 mi, SSE of Foxwells B. L, Ferinholt 189 2 L3 Late Eocene“J Chickshominy Fm (-) Did not flow. , 20
. watve rocene : ,
22 0,3 mi, N of Palmer T. A, Treekle Mitchell's Well and | 1941 5 D 666 | u-3 |[Tate Crefacess”| Mattafoni Fm - (+) See log, Table £, 22
: Pump Co. 7 dand Teleotene |
- N A .
Y
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Table 4( —Records of wells in LancasTer County, Virginia oy
~ . —~
g BT E
v < Principal water-bearing zone @ &
33 = | E |- | - 2
2« o ~ b Z A~
h- g @ o= ~
: = S 5 F33 | 2
=] = - = &z
i 0 tenant Drill s | °% 4 B2 | R
No. Location wner or tenan riller < 0 2 — 5 . ) . - g . Remarks No.
' = == @ Y S Stratigraphic -°8 - 3
o =] e -] . . S ~c « «
E E S — Y Geologic unit ETS £ g
-9 ol N (7o =) -] [ ~ —
1 ﬁé. ) = ace or named g~ 2 vl -
W B2 @ = E o " aquifer ce” | £ ¢
3] B [ |-Y a e 2 [<% @
o) 2 2 > 3] 8 asc £, R
P <= = / a y4 e & < o)
v
) : Late Creteceovs an / 17 .
23 | 0.3 mi. N of Palmer Treakle Fish Factory |Mitchellls Well and 1945 5 | p 660 | 6 ,Lraleocenm. | Mattagoni Fm +12 1 |see log, Table / |23
. : p Co. : . .
2h Do, ‘T, A, Treakle do 1946 D 824 64 do “do (+) 22 Flows 10 gpm, Drawdown 10 £t when pumping 22 |24
. _ i grm. Gravel-packed well,
; 12
lm ittle ] e . Ho Mill ; ' 0 I d +12 L [see analyses Ta'ble Flowed more than 60 25
25 0,5 mi, ¥ of Palmer Little I?ay Ice Co R. H, Milligan 1913 3 58 5 .do o s y .’L Flow S eparoes 152 gpm in 1913.
27 1.3 mi, S of White Stone W. H. Culver 1918 5 680 2 do do (+) See 9‘3‘3‘}{“" Table 6. Flow reported 50 gpm |27
28 1,5 mi,.SSW of White Stone: Taft Fish Co, i 5 560 | 3 do do (+) ] |See analysis, T;;'ble 6y 18. 28
29 VYhite Stone white Stone School Sydnor Hydrodynamics| 1945 Lo D 6h1 do do | =35 93 D |See log, Table % Drawdown 93 ft after 8 29
Inc. - - - l/ , - hours pumping at 93 gpm.
. A, C o L 1 |3 M- .| iNa m ~-xm - (+ I |See analysis a'ble 6. Flow reported 2 30
30 Irvington Messick & Gumby E. 4, “rittendon 1903 b 50 1z |Bocene N vuemoy F & ( ) water leve E ft above surface, in gP-
_ e ‘*(/‘ : Oyster packing house.
' y  |j Lote Crefacens| 1 + PS |Flow reported 50 gpm in 1912, 31
31 Do, S cc:r Hydrodynamics. Prlégz to| 10 580 )| and Paleocene Mampon Fm (+) repor 5 g;Pn
. . . ‘ . 17; 18-
32 Do. Bernard Willing 1938 8 750 8-2 do ” dov - (+) ES Seg log, Table 5% a.mlyses. Table 6, Pumps 32
. . gpfe
33 Do, W. McDonald Lee 25 690 3 do~ o do”” (-) Water level at surface in 1918, 33
34 0.5 mi., ESE of Weens Weems 1. H, Francis 6 .330? Lote Eocens Chickahominy Fm (+) Flow reported 13 gpm in 1905, 34
35 Do. do K 5 537 “)ate Cretacers Mattaponi Fm (+) In 1905, flow reported 50 gpm, water level 18 |35
. : 2nd Poleocene” ft above surface,
36 Weemns Doggett & Chance 33 330 12 |Late Eocend Chickahominy Fm (+) In 1896, flow reported 25 gpm, water level & |36
: ; _ : £+ above surface,
37 0,8 mi, W of Irvington Joseph Chiids 1600%g 5 Dué 21 Lg Pleistocene”"‘y Columbia Group =12 Reported iron taste; soft, ' Formerly Kirng 37
: ] \/ B a.rter Pla.ntation.
o
38 Do. Carters Creek Fish & 6 D 580 3-2 LaTc Cretocéos| Mattaponi Fm - (+) 1 |[In 1899. flow reported 50 gpm, water level 35 |38
Guano Co, . : ond Paleocene . ft above surface, .
- : _ 17.
39 1,5 mi, W of Irvington Sydnor Hydrodynamics, |Sydnor Hydrodynamics 1945 6 D 742 8 do do It PS Segrlo éw'i[‘la'ble Xe Pumps 60 gpm with 72-ft 39
] _ : aw .
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) Table A-\ .—Records of wells in Lancaster County, Virginia K=
~~ ~~
: N
o ;3 - ';, Principal water-bearing zone T &
=~ Y 2o% =
, . = Yt = IR ‘9
. b T |53 3 P2e ) &
No. Location Owner or tenant Driller % o B — = B . ok o ” Remarks No.
= |5~ o 2|« ) Stratigraphic | =°8 | = 8
5 g s = s c Geologic unit - ETS | E g
[=] o~ Gaa =) U d = 3t om—
>3 bé =) q; age or l‘li.lme 3 5) e Gt
. g 2 v | = £ aquifer £e e S
. 2 5 =% =% = 27T =3 @
-5 [=% = > 1) ot [ = 174
) <’w - (=) a <3 = - -
41 | M11lenbeck Millenbeck Oyster Co. _ 1892 5 315 13 | Late Eocens |Chickahominy Fm _ . 141
k2 Do, - Je Wo Sawdy Reynolds & Norman 1948 10 J 695 [late Cretaceoss /Mattiponi Fm + Lo D | See log, Table §. Pumps 40 with 20-ft L2
: . y JRoC | and Paleocene. Y P +) : dra éwn; flov'é reported 15% in 1948,
i . > e - . . - .
- 45 |3 mi, N of Millenbeck Craille Jones & Co, _ » 5 325 2%(»3 Late Bocene | Chickehominy Fm (+)1 I | Flow reported 5 gpm, 1902 - 4s
- 46 | O0b mi, RE of Bertrand T, D, McGuinness Hilt)ucﬁel(]i's Well and 3 765 4 La;ﬁdc-r\fgﬂixﬁ/ Mattzaponi Fm ‘/—_":; - {+) See log, Ta’ble‘7$. Reported to flow at 183 ke
. p L0, . i e e el e EPRe ) )
2Lt E hchahsomy (71 Fn | 5
k7 | Bertrand - J. Co Ewell 12 275 2-- Late Eocene |, |Chickahormmy (1) Fm (H) - ~'|- - -| In 1902, flow reported 2 gpm, water level 18 | 47
. ) ' £t above surface, .
- k8 Do, T. J. Ratcliffe & Co, 9 272 1% do do v +18 13 In_ 1889, flow reported 13 gpm, water level 48
. ) . 18 £t above surface, '
- ] : 8
49 (0.3 mi, S of Bertrand V. E, Towles 3 300+ 13 do” o '/. .dov See analysis, Table b, L9
. - PN, ML L It
5 (1 mi, W of Bertrand Heynes =~ =~ - ’ 5 650@) 2 | Late Cretaceovs | Mattaponi Fm See analysis, Ta.’ble‘ 6. 50
- . and Paleocene : : )
. oo i 17
52 |2,4 mi, SSE of Mollusk Faye Mitchell's Well and L3 D 530 do | de See log, Table f . 52
- Pump Co. _ ) \/ o
53 | 1,3 mi, S of Mollusk F. B. George . 1903 6 D 225 1--- - -|'Lote Eecene V Chicmhm'"j.(?) Frm | ’ .1 | Used for washing oysters, 53
54 | About 1 mi, RW of Mollusk Alexander Leland Reyrolds & Norman 2 J 315 - -- - - Late Eocene? Chick&hominy.h§< (= 10 D | See log, Ta‘blen.f.' Pumps 10 gpm, Sk
55 |1.6 mi. W of Mollusk B. L. Farinholt 6 255 A -- - — | late Eocenc—.‘/:Chlckahommy A Fnv| (e Flow reported 1 gpm in 1918 55
4 ' ' i d 6 300 ‘11 | Late Eocene _|Chickahominy Fm . / In 1889, flow reported 50 and water 56
5, Poe ° = : - T‘/ , level 12 feet Sbove su:fgg:: Three other .
) _ similar wells nearby.
57 12 mi, XW of Mollusk Gibbons S. Conrad ©3 J 318 13 do do (+) D -| Water delivered by hydraulic ram, Flows 33 57
. . ; . 8Pme
58 |3 mi. ESE of Morattico M, P. Wills 2 J 13 D,S| Flow reported 3 gpm, Formerly equipped 58
. . ) , with hydraulic ram,
‘ 59 Do. W. R, Pittman é. Conrad 3 J 2751 13 ‘| late Eocens” Chicl‘:;a.hoxﬁiny Fn (+) I FloY rgported 5 gpm, 1946, Oyster packing 59
60 J. G. Pollard E. Lyons J 275 13 do do (+) D,S| Plow reported 3 gpm, 1946, Supplies 125 head| 60

2,4k mi, E of Morattico

10

of stock, Four other similar wells nearby.
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Table #. —Records of wells in Lancaster County, Virginia

T A e
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£ | TT | B
e :‘;‘ = g Principal water-bearing zone .E \l, &
= 8 ‘q-.; < ot B ~ ~
E ~ 2 — 329 =
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<7 | & A | .A <55 < |5
62 0,5 mi, E of Morattico VWhealton Packing Co, 19031 L 265 1% Late Eocéﬁe. Chickahominy Fm I | Flow reported 20 gpm in 1903; water level 15 62
£t ebove surface in 1908, o
63 Do, J. W, Whealton 1894 3 262 12 do _ " do ' ' 63
6l Do, _ Lewis Lankford Iull 8 256 12 BLCEENAN BV do (+) Flow reported 16 gpm in 1902, 6
66 |0,9 mi, NE of Morattico J. R, Crabbe 12 Dv 12 2 Pleistocene Columbia Group D | Water leaves iron stain, 66
67 10,7 mi, N of Morattico B, Koons S. Conrad 1 J 278 13 | Late Eocene‘/ \phickahominy Fm (+) D | Flow reported 10 gpm in 1946, 67
68 |1 mi. ¥ of Morattico J. R, Crabbe 12 3 2 s -1 |Dss | Water stored in 500-gallon tank on windmill, | 68
70 |1.2 mi, NE of Morattico F. E. Bornis J 278 11 | Late Eocene | Chickshominy Fm (+) D,S | Flows 10 gpm. , 70
1,4 mi, KE of Morattico W. Clerke J 275 1 do do (-) D,S | Another similer well nearbdy; flowed until 71
] about 1946, .

71
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Table 17.--Logs of wells in lancaster County, Virginia

Well 1, Litwalton; Bass Smith Canning Co.

(Log by O. D. Hale, driller; correlations by A. Sinnott

and D. J. Cederstrom)

Altitude, 5 feel

/

Columbia Group (Pleistocene):
Mud, black
Sand, yellow
Sandg -coarse, brown
Cheséj;peake Group (Miocefie):
Sand, greenish
Clay, blue
Clay, sandy, green
Clay, Blue
Chi(lzkahominy (?) Formation (Upper Eoc/ene):
Clay, gritty, green
Clay, blue
Clay, dark-green F,
Nenjemoy Fermation (Eocene):
Sand, dark-gray; water-bearing
Sand, gray-green, and shells
"Rock"
Sand, gray-green, and shells

Sand, and "rock," interbedded; water-bearing

236

Thickness
(feet)

15

10

13
50
11

30
20
3h

11

18

Depth
(feet)

15
27
37

50
100
111

1h

161

195
206

204
225
225%
231

2h1



Table 17.--Logs of wells in lancaster County, Virginia--Continued
Well 3, Lively; Sydnor Hydrodynamics, Inc.

(Drilled by owner; log from driller's record; correlations by A. Sinnott
and D. J. Cedéestrom)

Altitude, 102 feet

Thickness Depth
) (feet) (feet)
S g
Colunbia Group (Pleistocene):
Soll ’ 1 1
Clay, yellow; stiff 1 15
P, p
Chesapeake Group (Miocene):
Clay, sandy; brown 111 126
Clay, blue 17 143
. Silt, blue 13 156
Clay, blue 188 3y
i i
Chickahominy Formation (\pper Eocene ):
Sand, gray, medium-fine, and clay 11 355
Clay, brownish-gray; Foraminifera 10 365
-
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Table 17.--Logs of wells in ILancaster County, Virginia--Continued
Well 4, Somers; W. R. Pittman & Sous

(Drilled by Reynolds & Nerman. Sample descriptions by G. C. Chaterji

from 53 to 500 feet; remainder by James H. Kempf; correlations by

D. J. Cederstrom)

Altitude, 5 feet

Thickness Depth
(feet) (feet)
i i
Columbia Group (Pleistocene }:
Undescribed (no samples) 53 53
Sand, light greenish-gray, quartz, very fine,
with subordinate iron ores and mica flakes 11 S
Chesapeake Group (Miocene):
5ilt, sandy, light greenish-gray, iron ores,
with & few shell fragments 11 75
Clay, yellowish-gray 11 86
Clay, greenish gray, with a little sand 21 107
8itt, sandy, greenish-gray, with quartz and
iron ores 20 127

Sand, fine, gray; angular and rounded guartz grains
iron ores, zircon, glauconite, shell fragments 10 137

5ilt, greenish-gray, with rounded gquartz grains
and scme iron ores; fragments of fossil tests
in lower portion 24 161

5ilt, yellowish-gray, with fine quartz grains;
iron ores and glauconite in upper portion 21 182

S5ilt, olive gray, with fine guartz, iron ores,
and Foraminifera 21 203
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Teble 17.--Logs of wells in lancaster County, Virginia--Continued

Well 4, Somers; W. R. Pittman & Sons--Continued

Thickness Depth
(feet) (feet)
/7 g
Chickahominy Formation (Upper Eocene):
Sand, fine, light greenish-gray; quartz and iron
ores; shell fragments and Foraminifera 8 211
8ilt, sandy, dark olive gray, with quartz grains,
iron ores, and shell fragments 15 226
Band, very fine, light gray, with silt; quarge
grains, iron ores and shell fragments richer
in silt in lower portion 21 2hT
i r
Nanjemoy Formation (Eocene):
Sand, very fine, olive gray, with a little ciday;
guartz, mdnor iron ores, and shell fragments 10 257
Sand, fine, dark olive gray, with a little clay;
quartz, glauconite, iron ores, and shell fragments 8 265
Sand, fine, gray; quartz, glauconite, iron ores,
and a few shell fragments 13 278
Sand, fine, light oclive gray; quartz, glsuconite,
iron ores, and shell fragments 11 289
Undescribed (no samples) 22 311
Clay, dark olive gray; glauconitic, with quartz
grains and shell fragments 34 345
s’J Fd J
Mattaponi Formetion (Upper Cretaceous and Paleocene):
Clay, dark olive gray; somewhat more glauconitic,
with quartz grains and shell fragments 57 Lop
Clay, olive gray, glauconitic 18 420
8ilt, light olive gray, with a little glauconite
and quartz 10 430
5ilt, olive gray, with glsuconite and fine quartsz
sand 4o 470
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Table 17.--Logs of wells in Iancaster County, Virginia--Continued

Wells 4, Somers; W. R. Pittman & Sons--Continued

Thickness Depth
(feet) (feet)
Mattaponi Formation--Continued

Silt, light olive gray, with minor glauconite,

quartz, and mica flakes 20 490
Silt, light olive gray, with minor glauconite,

quartz, and fragments of carbonized wocd 10 500
Silt, pale yellowish-brown, with abundant medium

to coarse grains of glauconite and some duartz 10 510
S5ilt, pale yellowish-brown, with some flakes of mica 12 522
Silt, light olive gray with fdakes of mics 13 535
Undescribed (no samples) 82 617
Sand, very fine, light brown, with mica flakes 4o 657
Sand, very fine, light brown, with medium to

very coarse quartz grains 21 678
Sand, very fine, light brown, with some mica flakes 11 689
Sand, very fine, light brown, with rare mica flakes b 693
Sand, fine to wedium, pale yellowish-brown, with

common mica flakes and angular to subangular

quartz grains 11 704
Sand, medium to coarse, pale yellowish-brown,

Subangular to angular quartz grains,

well-sorted; very rarw glauconite 21 725
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Table 17.--Logs of wells in lancaster County, Virginia--Continued
Well 5, 1.8 miles east-southeast of Morattico; H. Marston Smith

(Log from driller's record furnished by Reynolds & Normen; correlations
by D. J. Cederstrom)

Altitude, 4 feet

Thickness Depth
- _ (feet) (feet)
P /
Columbis Group (Pleistocene):
Subsoil j: 35 35
Chesapeske Group (Miocene):
Clay, sandy, blue 10 45
; Clay, blue; tough clay layer at about 210 feet 165 210
/!
Chickahominy(?) Formation gﬂéper Bocene ):
Mud, brown; tough clay layer at about 24k feet 34 2kl
Clay, tough, and thin layers interbedded
with blue clay and sand 13 257
Nanjemoy Formation (Eocene):
Sand, black and white; water-bearing 23 280

21



Table 17.--Logs of wells in lancaster County, Virginia--Continued

(Log in part fifom driller's record furnished by Reynolds &

Well 7, Lancaster; A. R. Beane

Norman; correlations by A. Sinnott and D. J. Cederstrom)

Altitude,

4 ;
Columbia Group (Pleistééene):
Subsoil
,Clay, blue, and sand

f

Chesapeake Group (Mioééne):

Clay,
Clay,
Clay,
Sand,
Clay,
Clay,
Sand,
Clay,

Clay,

Chickahominy Formation (Vpper Eocene):

Clay,

Clay,

s iv"' i i >
Undifferentiated ﬁ%per Focene, Eocene, and Paleocene‘Fediments:

pink and white

blue

light green and blue
fine, white, and shell
green

tough

white, and shells
silty, brown

silty, brown

tough; Foraminifera

gray

Thickness
(feet)

30
b5

25
38

13

11

9
9

Undescribed (probably penetrates water-bearing sands) 119

Depth
(feet)

30
75

100
138
150
152
264
265
277
290

301

310

319

438



Table 17.--Logs of wells in Iancaster County, Virginia--Continued

(Log from driller's record furnished by Sydnor Bydrodynsmics, Inc.;

Well 9, Kilmarnock; Town of Kilmarnock

correlastions by D. J. Cederstrom)

i

Altitude, 89 Teet

." L/‘
Columbia Grour {(Pleistocene):

Topsoil

Clay,

Clay,

yellow

sandy, yellow

/ /
Chesapeake Group (Miocene):

Clay,

blue

Clay and sand; hard

Clay and sand, soft; shells

Clay,
Clay,
Clay,
Clay,
Clay,
Clay,

Clay,

Chickaﬁominy(?) Formation (Npper Eo

Clay,

Clay,

blue

sandy

blue

blue, soft; somewhat sandy
blue

blue; fine sand and shells
blue

I
sandy, blue; shells

sandy, hard

Clay, sandy, btlue

Clay, and hard sand

243a

cene):

Thickness
{feet)

11

55

71

35
33
15

11

142

13

2k

Depth
{feet)

67

138
143
150
185
190
223
238
2lg
25k
396

Lol
L4
hig
L43



Table 17.--Logs of wells in lLancaster County, Virginis--Continued

Well 9, Kilmarnock; Town of Kilmarnock--Continued

Thickness Depth
(feet) (feet)
Chickahoﬁgny(?)_Formation Oégper Eocéﬁé)——Continﬁad
Clay, blue, streaks of gray "rock"; Foraminifera 32 475
Clay, blue, glauconitic 14 489
Clay, light green, sticky, with layers of black
and brown sand 6 4os
'fNanjemoy Formation (Eoééhe):
Clay, blue, and black sand 75 570
Y Mattaponi Formation (Upper Cretaééous and Phle;cene):
Clay, blue L8 618
Clzy, sandy, black 27 645
Clay, mottled, light brown 28 673
Clay, sandy, gray 25 698
Sand, medium; hard 3k 732
Clay, gray 8 ThO

2L3p



Table 17.--Logs of wells in lancester County, Virginia--Continued

Well 14, 1.8 miles southeast of Kilmarnock; Alexandris
Police Boys' Camp

(Lithology by James H. Kempf, based on samples collected at depth
indicated; thicknesses approximate; correlations, and notes on Foraminifera,
by D. J. Cederstrom)

Altitude, 5 feet

Thickness Depth
‘ (feet) (feet)
S
Chesapeake Group (Miocene):
Undescribed (no samples) 65 65

Sand, very fine to fine, light olive gray
glauconite, mice flakes, and shell fragmenis 50 115

Sand, very fine to fine, light clive gray glau-
conite, mica flakes, and shell fragments 60 175

Sand, fipe to medium, grayish-green; shell frag-
ments and siliceous spicules common, with
some glauconite and mica flakes L5 220

5ilt, grayish-green; some mica flakes and
shell fragments; Mioceqs;For&minifera 140 360

Chickahominy Formstion (NPper Eocene ):

Sand, fine {0 medium, light olive gmay;
abundant glauconite, shell fragments commoen,
rare pyrite; late Eocene Foraminifera 20 380

Sand, medium to coarse olive gray; very abundand
coarse yellow quartz grains; medium clear
quarts grains; 30-40% of sample is fresh
glauconite; shell fragments; late Eocene ‘
Foraminifera 60 4ho

Nanjemoy(?) Formation (Eocene):
Sand, medium to coarse, clive gray; yellow

Buartz grains and mica rare; about 25%
glauconite | 20 460

24hL



Table 17.--logs of wells in Ilancaster County, Virginia--Continued

Well 14, 1.8 miles southeast of Kilmarnock; Alexandris
Police Boy's Camp--Continued

Thickness Depth
(feet ) (feet)

L

o \
Mattaponi(?) Formation (Upper Cretaceous and Paleocene):

Sand, medium, greenish black; quartz and shell
fragments common, mica rare; about 80%
glauconite; Foraminifera of Aquia aspect 4o 500

Sand, medium, dark greenish gray, glauconite,
with about 15% silt; quartz rare 4o 540

Sand, medium to coarse, dark greenish gray;
about 45% glauconite and 45% aquartz; 10%
silt; Foraminifera and mica rare 60 600

Sand, coarse to medium, white; subangular clear

and milky quartz 35 635
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Table 17.--Logs of wells in lancaster County, Virginia--Continued

Well 15, At Ocran, 2.4 miles northeast of White Stone;
Standard Products Co.; formerly, Dymer Fish Co.

(Log from Bull. 5, Virginia Geol. Survey; correlations by A. Sinnott
and D. J. Cederstrom}

Altitude, 5 feet

Thickness Depth
(feet) (feet)

/ y 5 1
Columbia and Chesapeake Groups, undifferentiated (Pleistotene and Miocene):

Clay, blue; tough; 2Winch sand bed at 170 feet 237 237
Marl, with shells and gravel 2 239
Gravel, water-bearing; water level rises tc

within 10 feet of the surface 2 2h1
Clay, blue 7 248
Sand, coarse, mixed with yellow and green clay;'

overlain by thin rock layer 2 % 250 3
Undescribed 2 3 253

/ / , /
Chickahominy and Nanjemoy Formations, undifferentiated (qpper Eocene and Eocene):

Clay 132 385
Sand, medium coarse; dark 3 388
Clay, blue L7 L35
Sand, cocarse, dark buff; underlain by white sand;'

water-bearing, flows 7 gpm. 8 443
"Rock," hard; very tough; porous 21 Lok
Sand, coarse; mixed with micaceous clay; 10 % L7h &
Undescribed (no sample) 1% 476
"Rock, " hard : 3 Lo

; /
Mattaponi(?) Formation (Upper Cretaceous and Paleocene):

Clay, blue, and sand 28. 507

246



Table 17.--Logs of wells in Lancaster County, Virginia--Continued
Well 18, 2.2 miles north-northeast of White Stone; R. T. Herndon

(Iog from driller's record furnished by Sydnor Hydrodynamics, Inc.;
correlaticns by D. J. Cederstrom)

Altitude, 5 feet

Thickness Depth
(feet) (feet)
/ /
Colunbia Group (Pleistocene):
Topsoil 1 1
Sand, fine, brown, and mud 39 40
Cheiapeake Group (Mioceae):
Clay, blue, and md 6 )
Mud, blue, and "quicksand" | 10 56
"Quicksand" and md 69 125
Clay, light gray 43 168
Clay, dark gray, with a few shells and fine sand 27 195
Shells, "quicksand” and mud 32 227
Clay, dark brown 18 2hs
Clay, dark gray 70 315
Clay.and mud : 23 338
Chickahominy(?) Formation (N?per Eoiene):
Sand, fine, and green mud 34 372
Clay, dark 22 30k
Sand, black, and mud; some black sandstone 23 a7
Nanjemoy Formation (Eoc'{fne):
Clay, hard 25 hho
Shells, cemented 5 L7

24y
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Table 17.--Logs of wells in Iancaster County, Virginis--Continued

N

Well 18, 2.2 miles north-northeast of White Stone; R. T.
Herndon--Continued

v
anjemoy Formation--Continued

Clay, dark

Thickness
(feet)

21

v o
Mattaponi(?) Formation (Upper Cretacecus and Paleocene):

Clay, hard

Clay, dark

Clay, hard

Mud and "guickesand"
Sand, black and mud
Clay, light gray
Sand, black, and mud

Sand, gray, fine, and clay

Sand, and fine gravel, muddy

Sand, and gravel

248

21

13

18
14

38

k7

Depth
(fect)

L8

489
502
50k
522
536
540
578
581
587
634



Table 17.--Logs of wells in lancaster County, Virginia--Continued
Well 22, Palmer; T. A. Treakle

(Log from driller's record furnished by Mitchell's Well and Pump Co.;
correlations by A. Sinnott and D. J. Cederstrom)

Altitude, 5+ feet

Thickness Depth
. (feet) (feet)
Columgia Group (Pleistocene):
Sand 90 90
Chesapeake Group (Miocene):
Clay, blue 85 175
"Rock" 5 180
Sand 25 205
Clay, green 75 280
sand 40 320
Mud, blue _ bs 365
Chickahominy(?) Formation (?pper Eocéne):
Sand 34 399
Clay, blue 11 410
Shells 10 L20
Sand and "rock," interbedded 30 450
Nanjeﬁéy Formation (Eocene):
Mud, blue, and sand 30 480
Mud Lo 520

Mattapoﬁi(?) Formation (Upper Créamaceous and Paleocene):

Sand 25 545
Clay 30 575
Sand, black 5 580
"Rock" L5 625

2hg



Table 17.--Logs of wells in lancaster County, Virginia--Continued

Well 22, Palmer; T. A. Treakle--Continued

Thickness Depth
(feet) (feet)
J
Mattaponi(?) Formation--Continued
Sand. 5 630
"Rock” 10 6L0
Sana 15 655
"Rock" 10 665
Gravel 1 666

250



Table 17.--Logs of wells in lancaster County, Virginia--Continued
Well 23, Palmer; Treakle Fish Factory

(Log from driller's record furnished by Mitchell's Well and Pump Co.;
correlations by A. Sinnott and D. J. Cederstrom)

Altitude, 5+ feet

Thickness Depth
(feet) (feet)
Columgia Group (Pleistocene):
Clay, yellow, and sand 10 1¢
“ Chesapeake Group (Miocene):

Clay, blue, and caving sand 70 80
Sand, blue 10 90
Clay, blue 4o 130
Mud, blue 115 2khs
Marl, blue 85 330

Chesapeake Group (Miocéne) and Chickashominy Formation (Ypper Eocéne),
undifferentiated: \

Mud, vellow; some sand 126 Lsh

Nanjemoy Formation (Bocehe):

"Rock" 6 462
Mud, blue, and shell marl 13 475
Sand, black 5 480
Sand, black, and mud Lo 520

Mattaponi(?) Formation (Upper Cretaceous and Paleocene):

"Rock" 3 523
Mud, blue 7 530
Mark, blue 50 580
"Rock" 3 583
Sand, black in 597
Sand, yellow; very fine 38 635

Sand, yellow; fine 251 25 660



Table 17.--Logs of wells in Lancaster County, Virginis--Continued
Well 29, White Stone; White Stone School

(Iog modified from driller's record furnished by Sydnor Hydrodynamics,
Inc.; correlations by A. Sinnott and D. J. Cederstrom)

Altitude, 40 feet

Thickness Depth
(feet) (feet)

/Colunbia Group (Pleistocene):

Sand, and clay 6 6

Sand, fine, and gravel 18 2k
Chesapeake Group (Miocene):

Marfx(?), gray 43 67

Gravel, and sand 8 75

Marl, dark 5 80

Sand 5 85

Sand, hard, and gravel 5 a0

Marl, gray 130 220

Marl, green 150 370
‘Chickahominy Formation (ﬁ@per Eécene):

Sand, some gravel 17 387

Marl, green 28 415

Clay, gray 10 Las
Nanjemoy Formation (Eocene):

Clay, green 7 Ls2

"Rock} hard 11 463

Clay, green 12 475

252



Table 17.--Logs of wells in Lancaster County, Virginia--Continued

Mattaponi(?)

Well 29, White Stone; White Stone School--Continued

Clay, dark

v Mattaponi Formation (Upper Cretaceous and Paleocene):

Clay,

light

Sand and clay

Sand,
Sand,
Sand,
Sangd,
Sand,
Clay,

Sand,

#

with some black sand (probably glauconite)

black (probably glasuconite)

dark, with some black sand

chiefly white
white
black

white; fine

253

Thickness
(feet)

o /
Formation (Upper Cretaceous and Paleocene):

63

52

5

17

Depth
(feet)

538

593

595
604

609
614
616
633
634
641



Table 17.--Logs of wells in lancaster County, Virginia--Continued
Well 32, Irvington; Bernard Willing

(Log from driller's record furnished by Mitchell's Well and Pump Co.;
correlation by A. Simmott)

Altitude, 8 feet

Thickness Depth

(feet) (feet)
. Undescribed (no samples) : 39k 394

igttaponi(?) Formation (Upper Cretaceous and Paleo;ene):

"Rock” 8 Loz
Shells L8 450
Sand and shells 30 480
Clay, blue 55 535
"Rock" 31 566
Sand 9 575
"Rock" 10 585
Shells and clay 65 650
Undescribed (no sample) 25 675
Sand 5 680
"Rock" 30 710
Sand; water-bearing 20 730
"Rock" 10 Tho

254



Table 17.--Logs of wells in Iancaster County, Virginia--Continued

Well 39, Irvington; Sydnor Hydrodynamics, Inc.

(Iog modified from driller's record furniéhed by owner; correlations by
A. Sinnott and D. J. Cederstrom)

Altitude, 6+ feet

s

“Columbia Group (Pleistocene):

Sand,

fine

Sand, white, and gravel; water-bearing

" Chesapeake Group (Miocgne):

Marl,
Clay,
Clay,
Clay,

Clay,

Black; shells

gray
greenish; shells at 200 feet
gray

green
1

: Chickshominy(?) Formation (Npper Eocene ):

Sand,
Clay,
Clay,
Marl,

Marl,

fine

green

and shells
dark

green; some glauconite; brown clay

Y Nanjemoy Formation (Focehe):

Marl, green; some glauconite; brown clay

Shells; iAdurated beds

Y Mattaponi Formetion (Upper Cretaceous and Paleocene):

Marl,

Marl,

dark gray; glauconitic

gray

255

Thickness
(feet)

17

106

63

70
L7
63

11
15

20

20

72
63

Depth
(feet)

17
27

90
160
207
270

315

330
334
345
360
380

Loo

408

480
543



Table 17.--Logs of wells in Iancaster Couﬁty; Virginia--Continued

Well 39, Irvington; Sydnor Hydrodynamics, Inc.--Continued

Thickness
(feet)
Mattaﬁgﬁi Formation--Continued
Gravel and black sand 3
Clay, gray 7
Sand, fine 18
Cday, brown 30

256

Depth
(feet)

5L6
553
571

601



Table 17.--Logs of wells in Lancaster County, Virginia--Continued
Well L2, Millenbeck; "The Cow Shed," J. W. Sawdy

(Log modified from driller's record furnished by Reynolds & Norman;
correlations by A. Sinnott and D. J. Cederstrom)

Altitude, 10 feet

Thickness Depth
(feet) (feet)

L/ i

Columbia Group (Pleistocene):
Soil and silt 32 32

4

Chesapeake Group (Miocene):
Clay, blue 200 232
Clay, green 28 260
Clay, tough; underlain by nearly 2 feet

of white sand 2 262

Clay, brown; hard 38 300

Chickahominy(?) Formation (Mpper Eocene ):
Clay, tough 14 31k
Clay, greenish brown 21 335

' Nanjemoy(?) Formation (Eocene):
Clay, tough 25 360
Clay, yellow; hard 15 375
Cley, greenish-brown; gray sand l=%—feet
Thick at 375 feet 20 395

4 /
Mettaponi( %) Formation (Upper Cretaceous and Paleocene):

Clay, blue; black sand 1 foot thick at about
135 feet a5 koo

/ Mattaponi Formation (Upper Cretaceous and Paleocene):

Clay, dark gray 10 500
Clay, tough 10 510
Cley, brown; tough 20 530

257



Teble 17.--Logs of wells in lLancaster County, Virginia--Continued

Well b2, Millenbeck; "The Cow Shed," J. W. Sawdy--Continued

Thickness Depth
; (feet) (feet)
/
"Mattaponi Formation--Continued
Undescribed; thin layer of white sand at
about 535 feet 30 5560
Blue material; hard 15 575
Brown material; thin layer of black
sand at about 585 feet 15 590
Undescribed (no sample) 30 620
Tan material; hard 10 630
Sand, brown; ccarse 5 635
Sand, and white clsy, mixed; grading into white
water-bearing sand at increasing depth 60 695

258



Table 17.~-Logs of wells in lancaster County, Virginia--Continued

Well 46, Bertrand; T. D. McGinnes

(Log modified from driller's record furnished by Mitchell's Well and Pump

Co.; correlations by A. Sinnott and D. J. Cederstrom)

Altitude, 5 feet

Thickness Depth
(feet) (feet)

o ! /
Columbia Group (Pleistocene)l and Chesapeake Group (Miocene),
undifferentiated:
Clay, sandy, blue 233
Clay, blue, and sand 86
/ ; \Vi o
Chickahominy Formation (ﬁpper Eocene)h and Nanjemoy Formation
undifferentiated: \

Clay and sand 65
"Rock," and sand, interbedded 66

i 1 of
Mattaponi Formestion (Upper Cretacedus and Paleocene):

Sand [P
"Rock," and sand, interbedded 20
Sand and clay 65
Sand 80
S8and and clay 75

259

=33
319

'
W

(Eocene ),

38k
450

525
545
610
690
765



Table 17.--Logs of wells in lancaster County, Virginia--Continued
Well 52, Ottoman, 2.4 miles south-southesst of Mollusk; Faye

(Log from driller's record furnished by Mitchell's Well and Pump Co.;
correlations by A. Sinnott)

Altitude, 42 feet

Thickness Depth

J / (feet) (feet)
Colunbia Group (Pleistocene):

Sand, white 50 50
Chesapeake Croup {(Miocéne):

Sand, blue, snd shells 30 80

Sand, blue, and clay 80 160

Clay, blue, and shells 100 260
Chickahominy Formation (L‘toper Eooiene):

Shell rock {coguina) 3 263

Sand, white; may be water-bearing 34 297

Sand, white, and shells 19 316

Sand, yellow 10 326
Nanjemoy Formation (Eocéne):

Sand, black 14 340

Sand, gray 1 341

Sand, yellow 1 342

"Rock" ' 17 359

Sand, black, and "rock" 57 k1g

Shells, and sand 59 L5

Mud, blue, and shells 8 h83

Undescribed _ 37 520
" Mattaponi Formation (Upper Cretacgbus and Pale;cene):

Sand, white; water-bearing 10 530

260



Table 17.--Logs of wells in Iancaster County, Virginia--Continued

Well 5&, about 1.5 miles west-northwest of Mollusk;
Alexander ILeland

(Log from driller's record furnished by Reynolds & Norman; correlations
by A. Sinnott and D. J. Cederstrom)

Altitude, 2+ feet

Thickness Depth
(feet) (feet)
JColunbia Group (Pleistbcene):
Subsoil and sand : 30 30
-JChesapeake Gruup (Miocene):
Clay, blue Lo 70
Clay, gray 50 120
be,bhm ; 120 2L
Chickahominy Formation (&pper Egcene):
Sand, white, and shells; thin bed of
tough clay at 250 Teet 10 250
Clay, brown 20 270
Clay, tough, and sand layers Lo 310

/ v
Y Nanjemoy Formstion (Eocene):

Sand, black, below 315 feét (no record of
thickness); water-bearing

261



|
: |
4 , ”
- L_
L'g b8 oL £°9 B wd
FE9 Veo - 9TIF - (JoGZ 18 Soyuoldjw) |
) . 9IuB 1NpuUOd 27J7oadS :
; (44 €z : LE1 vt €qoe) se ssaupaey "
--= : 00F _ 0se 18 $p7105 paAjossiq k
. ’ _ N {
"1 9 ’ , 89 SL (%00 arenpN
9°1 81 .0 & (D aprionld
; 9°¢ . 0'F - £5 1S (12 8p1I07Y)
--- 11 G* gl . (o) aegng
09€ pLE ‘ 65 op a&mmw 818u0q1RITY
——" o o= ’ .-.‘- L ﬂ.ﬂﬁ—ho 1
92 . 1&. | 0 0 vﬁ 9 q1e)
B . . 9°y b)) unisseiog
--..w ol 82 mv_; 1z 2t { i (mD wnipog &
€2 AAR 81 91 (Bmy mnpseubey
8’y 2's 74 e (80) ®nja(w) '
—— 8- .. No- WN- Hﬂ.b ﬂo-ﬁH .,_..
— o 1 21 (019 WIS _
£66T "G[ Aeq Brol "6 sung £C6T "GT Awmy { Op6[ T 1ey \ 3leq
b ~ ¢ , _ l|14
ua () Sy ca._.rmr,f@ ~  daadp a?ox_b h L:og@ AQ i
\stsiﬁ,_&xu -z F@@&s.é s —— \J&aﬁﬂ]u Wollewsad .
' 4 Uknmammur% . MLF.\«@VFnQ___U ” )
_ _ : IESHIN *7 DU o
U003 YTT ., dumng w_u,ﬁﬁ - %ﬁiﬁa B e o " obe u,_maomw
S9E 59¢ 09 - 09 (esp) wideq
ATaATT aﬂoqﬁq A{aayy IS8 o | WOT1Ed0] ;
£ n_, A Z - 1equnu [[an /

‘ (Hd pue mozquuzuzoo afJ19ads 1daaxa ‘uojprrim Xad sikXed)
N gjuibiyy "A1uno) I31SBOUE] U S[[OM WOX SI3tem punoib Jo sasd[euw [e2jWaYy~~ g a1qRy

i

%an>w}

-

P 4

[ _ \



: nd
(D062 e SoywoIaTm)
Joug1Inpuos 21yr32dg

; 6 el p 91 8l 2t (%00®) se ssaupiey
- £2s - \O\ONm 865 ves SpY{os paalossig
-— "o -—= B CH 'L 9* (50N @1BIIIN
672 - Le - . = () spyronTy
4 14 9 11 Sy o1 (J 2priofyd

Lz 68 Lz Le 6°9 e (Yos) a81eyrng

69% 0% 69% 66% g9V 81y (S00m) °1BUoqIRaTg (O

—— 1€ ——— A% 0L 6€ S07) areuoqiey
- - - ) ozt e 0D mmysswiod
i G°1 —-— 6°1 81 ¥ (Bxy umysoubey
- 9°2 - [ °F L2 () _Eﬂu—no

. TR
- - -=- 0’ 80° 90"* (34 uwoiy
— 0z —- ve €5 45 (%019 ®d11S
Thal "Lz "dad g6l "G A[nr Tv6T "L7 934 BI6T "G ATNT glel "G AlMp 816l "G ATNL aieg
bmpcoﬂmﬁmm } hMMwaMEMM_m . woljewidd A MOlwua 4 MOlewrdad wot e w0 dnoat) a0
wen ;MMMMWH.WWU : @Eﬂ.hOM@WﬂW“O. _:an_\th..wE " ._:oo‘mtm((xﬂ, “_.,..._._.:.__.._._.“...,_” u."__ 0 - _io&wtmz ’ an_.meLnL
: e BU309[ed
JOUSDOF 93BN - SUSDOY 9B Lemaed- e 212203 227 . Lenesoe 32— abe vibatod
pUB 208203 @n.m sua o0y 1.|w+?8mw%.\_¢_ _,._.uwm:owumkﬂw 2jeFr & - BEL ~5M03 22434 127 . N 2
£0S 205 019 019 08y 029 (1937) uadag
Juols 31TUR 2U01§ I1TUM joouIew] 1y ooUXew] Iy y0ouIewl £y
3o 3N 30 AN Jo 353 30 353 Jo 353 yroulew[fy Jo FS3 U0§1e00]
ST ST el el 2L 11 toqunu 17 om
) (Hd pue asueionpuoa 213tdads 1daoxa ‘uoI(iw 1ad Si11ey)
panufjuod--erurfiry ‘Ajunog 1a1sedue] UT S[[am woly S1aiem punoib Jo sasA[eue ﬂmoﬂEmﬁTn.Mn arqer
. A
i , X m.., w ' .w
) ) _



26k

- v £'8 =" - L8 . d
== 0811 0021 - --- L18 (DoSZ 1 SOYWOIJTm)
32ue3dnpuoa 31Jraadg
9 8 81 8 214 8 €oor) se ssaupiey
— - Z0L —_— 2LB 66F SPITOS PIATOSSI]
.- L 0°1 C—-- 02 9" Eon) s111IN
8¢ e b°E L'g --- 82 (4) dprionyy
€e A g1t €11 98 £°g (I2) @pTXOTUD
b -~ 15 o €5 eg . Fos) 91eFINg
218 444 gey oLy POt A\ (Coop) @12ucqieorg
--- 8 91 --- 80T 1€ (¢00) e1eU0qIE)
--- -—- . - . 6% () wnysselod
2782
--- b e e . =2 08 { g6 (eN) mnyfos
e g’ LT _— 39 L (By) wnisaubey
-—- 6°1 Sy - 08 6'1 (80) mnyared
-— _— So° - ~—- 62" (34) uoxl
- --- €1 --- --- £l (2015) ®d111§
Tp6l ‘L2 934 _ £G6T ‘GI ABW  @b6T ‘6 3unr  Tk6l ‘9% 'q94  Blel ‘S AInr €561 'GT Aew aieqg
MorL 2w Aty xatsz.\_nﬁ_. x:imsiq\u._ VI 2w 0 mo_rm_,_.{....u.u_ MO 1] 2w 0 . d 30&@ A0
tuodeyop— wedeyiey —»  vedeyei - twodeyre wodeyenl, rwdeyen - uoy SuacH
218003 €f DU 2032 Bu3%03(2 BU2003(6 au003@d - Juzo03|e] _ |
e SEN0IELATE L, L0300 M0 Fh 500202 24T  FTN0a324duT) e - SN0B0CLAAT, ] 500322434 ﬂmm Qma\omO
2421 3127 T el e 57 221 P 3eq o
089 085 085 086 085 029 (1935) uadeq
: - : JU01S SITUM
au031g I1TUM JO S Iawied JO N Iawied Jo N Iawuied Jo N IawTed JOo N jo fb v Uuoy1E907]
J4 62 62 62 2 g1 INN i3quau T1aM

panuyiuo)--etugbiyy ‘A1uno) 1aiseoue uy S[[eM woiy sidiem punoib jo sasdreue [edTwaY)--

(ud pue soueionpuod 2rjroads 1deoxs ‘uorriw iad $1ieg)

4

-f a1qes



L's - " - V-8 - ud

. 1% — -—- — 688 - 6%b (2GC 1E SOLmOIDTW)

| 32TRLINPUOD D1 T12adg

i 9 9 |4 Ll 6 ST - €0oe) se ssaupiey
L85 === 0l9 ¥89 -— - 4 SPIT0S PaAfoss1g

9° - 1 L 01 8’ | S0y ereragy

e €' = —- z°¢ [ (D epriongy

: A | II 91 or 91 (1] (I12) 2aprIoTy)
i 62 oy L'e 9v - 14 - (Yos) 91eyIng
LpS 18:4% 62S jrd 4 18y 915 (S00H) 21eUoqiedyg

St - L9 79 £l - (%02) 21ewoqren

L {7 . 8z 892 - - oD mmpsseiod

i » m. w . . * ”.l' “ Aé gﬁgw [
9 . — 8°¢ £°c S , - ! (Bx) unysonBey
Pl = ‘ 6°¢ , [A8* 6°¢C - " (%)) wmyorey o~y
po°’ ‘ -— | ©° L0’ , -— “ 98°0 (3P woiy ’

. _ LS 12 -—- == (2015) edr1Is
BF6l 6 Sunr (P61 "8 "G94 glel "¢ ATRC giel "G Allf 2561 "Gl Amy 8rel ‘6 sunp L3 |
woijemaaf MORWIAOY ,  __ sesjatde) wai) 2uia | voiLe wia| wojjewi | n_oogmv A0

— _.:o&m.:mz - _sckmtmi Q{.& - wsaLm.tnE ~ o @r_.ﬁm,ﬁ - _v.on\dtné EE%NEL@

. . " PENR _”._ . _n _p.“_m" u .T_..,-_ E _....... 1 . . g ‘ .
Duzd09|€d EUERCTIF R ELEELETCY = Wa303)g 4 U034 ,
Sy EnoaR 3 V LESN03081340- - U500 i £ 600932243 - ._.r‘w.,am.umLUx.m.\H + SNPIDE |35 Uhm u_mo_o@U
3je7 21 pmennma P 3e1 ™Y 3yl o L \
Mmﬂlj - "0SL oSk 096G 089 089 | (1291) yidag
: 2uU0l1s 211 :
mo1Buyaly uo1ButAI] wo1BuUTAIY =“omzmm.§ | 9u0l1g B1IUM JO S 'u0l§ I1TUM JO S v U0F38307]
43 43 0¢ 24 L2 L2 _r Jaqunn [Ty

T . : -
b : (yd pue 20ue12npuod 21y19ads 1daoxa ‘uor[Tiw 1ad siied) y ) *
g L panujjuo)—-erutbiry ‘A1uno) I21Sedue] UT ST[9M WOIJ SIIIEM punoib jo .mmmhﬁmzm 182 twayy~- .&uEmE



- - 9°g nd
6.8 Geg -—= - “e9.L (DoSGZ 1B SOYWOIOIW)
) aJueIoNpUCD 21J1oadg
48 81 (o) 0z 9 €00e) Se Ssaupiey
gcs —-— 939 018 —-— SPTIT0S poAfosSsIg
6° 9° s Pl 8* (o) @1BITIN
vz rAA —— -—- Ve (D 3prIont4
0°'S 8 14 cl 9°'S (I ¥prioTyd
. 0T ¢ 82 "1 - (vos) a1ering
1€:14 L85 Sty 44 [444 (€001 @1eU0qredYg
: Lg 85y 0zl 221 61 (f00) ?1eU0q1E)
EaSm e — -— o
£ m:.. - *a[8d 097 10¢ { - ac?ﬂ Vamrpog
6°1 - P2 S 9° (5m) wnysoubey
9°1 - T t13 A (8)) wiore)
Lr - 0 - - (34 wouxy
14 - €2 oS —= (%0719) ®IITS
€561 "SI Aey Brel "6 aung gl6l g A(nr 8161 "6 Alnp £S61 "Gl Amy CFLT|
Q| | 2] Weiiema L FA-TU VIR EO#NELQ so_a_‘ms._g_o..l._ LD.O.L;C A0
L _coam;tm_}_ Eommlzmz Ea&mtni m&w::;n;ﬁkﬂ:? mm..t.mé ue )2 ur 40
= : \
U:Luau_mn_ , U:mcom__mn_ Suavede . . Bua0z|ed <o
# 50023213 i SA98321247 L Lsn0aredad) FH0T | aEn0ade3u) ke u_mo_ 03L)
mcm.ﬁ R ) "7 sjel | AT = 29421
059 059 099 00¢ 0sL | (1997) y1idag
puex1I3g JOo M puR1113g JO n puriliag Jo m puriliag uoybugary , =03,moo.._
0S 0S 0S 14 A 13qunu TEIM
: T (ud pue aoue3onpuod 213y10ads 1deoxa ‘uoryriw 1ad muhmn:
um::ﬂ:ouimﬂcﬂmug .hu_:._ou 13]SBIUET] UT S[3aM WOIJ sIajem v::o.nm Jo sasdyeue Ted ey~ h\oanm.ﬁ

% f A



References

; [P’ Cederstrom, D. J., 1943, Caloride in ground water in the Coastal
! : Plain of Virginia: Virginia Geol, Survey Bull. 58, 36 p.

o A— T 77 1945% selected well logs in the Virginia Coastal
' Plain north of James Rlver Virginia Geol. Survey Circular 3,
82 p. :
el e £
D — _ 1945, Ceology end ground-water resources of the

, Coastal Plein in southeastern Vlrglnla Virginia Geol. Survey
- .- Bull. 63, 384 p.

. 1946, Chemical character of ground water in the Coastal Plain
of Virginia: Virginia Geol. Survey Bull. 68, 62 p.

f;tﬁr - 1957, Geoiogy and grouhd—water resources of the York-James
t peninsula, Virginia: U.S. Geol. Survey Water-Supply Paper 1361,
237 p. . '

—
4

;ﬂéb‘/?Q/.Zva.ifj

Clark, W. B., 1895, Cretaceous dep031ts of the northern half of uhe
Atlantlc Coastal Plaln Geol. Soc AHETICG Bull., v. 6,
P- h79 L82. ,

Clark, W. B., and Martln, G. C., 1901, The Bocene deposits of
' Marylaend: Maryland Geol. Survey, Focene,. p. 21-92.

- Clark, W. B., and Miller, B. L., 1912, The physiography and geology
- of the Coastal Plain province of Virginia: Virginie Geol.
Sirevey Bull. 4, 27k p

™ Cooke, C. W., 1931, Seven coastal terraces in the southeastern

S states: Washington Acad. Sci. Jour., v. 21.

I — -

Cushman J. A., 194h, Foraminifera from the Aquia formation of Virginia:
Cushman Lab Foram1n1feral Research Contr., v. 20, p. 17-28.

.’@, ze/bf L

' Cushman, J. A., and Cederstrom, D. J., l9ﬁ5, An upper Eocene
- foraminiferal fauna from deep wells in York County, Virginia:
Virginia Geol. Survey Bull. 67, 58 p.

-Darton, N. H., 1891, Mesozoic and Cenozoic formations of eastern
Virginia end Maryland: Geol. Soc. America Bull., v. 2,
p. k31-450.

Dean, H. 7., 1936, Chronic endemic dental fluorosis (mottled
enamel): Jour. Am. Med. Assoc., v. 107, p. 1269-1272.

, 1942, Fluorine and dental health: Am. Assoc. Adv. Sci. Bull.,
- _ v. 1l, no. 6, p. LT.

. 267



DeBuchananne, G. D., 1968, Cround-water resources of the Eastern
Shore of Virginia and the James, York, and Rappahannock River
basins of Virginia east of the Fall Line: U.S. Geol. Survey
Hydrol. Inv. Atlas HA-284, 2 sheets.

Faucett, R. L., and Miller, H. C., l9h6, Methemoglobinémia occur-
ring in infants fed milk diluted with well waters of high
nitrate content: Jour. Pediatrics, v. 29, . 593.

Ferguson, H. F., 1953, The ground-water resources, in The water
resources of St. Marys County: Maryland Dept.hﬁeology, Mines
and Water Resources Bull. 11, p. 16-189. '

lamar, W. L., and Whetstone, G. W., 1947, Chemical character of
surface waters of Virginia, 1945-46: Virginia Div. Water
Resources and Power, Bull. 8, 46 p.

Loeblich, A. R., Jr., and Tappan, Helen N., 1957z, Plagionic
Foraminifera of Paleocene and early Eocene age from the Gulf
end Atlantic Coastal Plains, in Loeblich, A. R., Jr., Studies
in Foraminifera: U.S. Natl. Mus. Bull. 215, p. 173-198.

1957Tb, Correlation of the CGulf and Atlantic Coastal Plain
Paleocene and lower Eocene formaticns by means of plankionic
Foraminifera: Jour. Paleontology, v. 31, no. 6, p. 1109-1137,
November. . .

Maxcy, K. F., 1650, Report on the relation of nitrate concentrations
in well waters to the occurrence of methemoglobinemia: Nat.
Research Council, Bull., Sanitary Eng., p. 265, App. D.

Moore, W. E., 1956, Pleistocene terraces south of the James River,
Virginia [summary], in Va. Acad. Sci. Geology Sec., Guidebook,

T Pp.

Oaks, R. Q., Jr., and Coch, N. K., 1963, Pleistocene sea levels,
southeastern Virginia: Scilence, v. 140, p. 979-983.

Russell, R. J., and Russell, R. D., 1939, Mississippi River delta
sedimentation: 1in Recent Marine Sediments, Parker D. Trask,
editor: Tulsa, Okla., Am. Assoc. Petroleum Geologists.

Sanford, BSamuel, 1913, The underground water resources of the

Coastal Plain province of Virginia: Virginia Gecl. Survey
"Bull. 5, 351 p.

268



- A

/ Sinnott, Allen, and Whetstone, G. W., 1962, Fluoride in well waters
l of the Virginia Coastal Plain: Virginia Dept. Conserv. and

\ " Econ. Devel., Div. Mineral Resources, Virginia Minerals, v. 8,
! no. 1, p. 4-11.

Ve Sinnott, Allen, 1967, Records of wells on the Northern Neck peninsula,
Virginia, including well logs and chemical analyses of ground
vater: U.S. Geol. Survey open-file report, 152 p.
1968, Results of aguifer tests in sands of the
Potomac Group in the Frarklin area, southeastern Virginia
(1949-1950): U.S. Geol. Survey open-file report, 80 p.

U.S. Public Health Service, 1962, Drinking water standards: Public
Health Service Publication No. 956, 61 p.

Virginia Division of Planning, 1964, Economic Data Summary, Iancaster
County, Richmond, Va.

1965, Economic Data Swmary, Stafford County, Richmond, Va.

1965, Economic Data Summary, Northumberland County, Richmond,
Va.

1967, Economic Data Summary, King Ceorge County, Richmond, Va.
1967, Economic Data Summary, Westmoreland County, Richmond, Va.
1967, Economic Data Summary, Richmond County, Richmond, Va.
- Waring, F. ¥., 19L9, Significance of nitrates in water supplies:
Am. Water Works Assoc. Jour., v. 41, no. 2, p. 1L7-150.

£ Wentworth,>c. K., 1930, Sand and gravel resources of the coastal
e plain of Virginia: Virginia Geol. Survey Bull. 32, 146 p.

269



B E \ . \;""‘:"
5o STAFFEO BT COUNTY ‘
-\
= =
- Y
< Tl S
L = Z . Q\k
. : “ : |
s \S o
200 ,_“3 \\/ \) . "‘,—‘ \ \\"“~.’,.‘_._‘
W. Tl ‘ ® el Columbia 7> = "o o
% S . - ‘.,/‘-_ 6{‘0[)P . .-\\\‘-"-\A
oo 1 Sl ~ Tl
i 2 T T~
\ S
| \rg}\___m_m;ngpﬁan,( S e
Sea-teveli- SISO AN S Formation . . : :
o | lz\\ §/,'\ . i 1 ¢ \? .
SR N T
100 - N RAAC O ~ |
r s N\ \'\ N ~ )
> T/ ’I\\ S~
. VAN Potomac \/ ~ _
. —_ Y N
—206 — BasemenT N, 6V‘OUP ~ -
. . " ¢ . ’
Complex ' T~
360 ' ' ~ -
-\ -
aso - EXPLquA\\ON
: - LT . Sand layers
—Soo Land SU\"{B ce /75'7{1’3/12(_":{) _
t . —— —_ T~
mboo < AFFrox\ma‘h: formation
,i boun cr’f
’ —7
—‘{oo—% e — J4 —
! Indeinite -Forma‘\'lcn
o) . l bo\)hd ary .
T e 4 - “ ' ‘CI
o wells d tables wells ol
| Numbers refer 1o wells: histed ;
i rrike.
w Section: P-rajec‘l'gzi north (N) or sovth {5> along =Tr
~9os -1\ | | )
| o 2 3 .4 3 MILES
] .
y ,_l...__,_l
—1,002 ] L L

. ) . .’ \ f + e . f". i.'{'-‘
Scale ra%\o)ve\hcaa ‘0 horizontal,

. “ ,
Lg;’ ¢ Roure 3

WESTMORELAND

CoudNTY

e TE /3 m/%/;/amj.)

. Fa,b,ba/éannac £

[River

N Aquia, an'd’ Nanj,ng\’/‘ Formaf.‘o,gft_

'r'“'*’ \‘1‘“"" N . ' co
- C QF\ Gr ok cCo L)-“' by : |
Y
. 3¢
MY m
« 37 5 2 ’
¥ DN T2
- "INE": = g
< N
¥ ' N |
* o w X Vv’ : P
8 fa =~ “;& , . ‘
3 T e m Cluombia _ . '
& ,TI T s (sl s Gioup |
N ~. ! ivas It~ a :
’k =~ . : \\\"\
PO | Chees P | e
N T - ! eganenke T ~.. PR
oo ] z o - Tre -
S . B ' 7oy N
_ ) ‘/,\V, i N?l‘)‘}eh‘oy 7[\- —~ p ] I SRS R o
T T e =L Forppass.  — -7 ' :
Yy . gt T etien ' _
2 _Form, V4 T — — |
—~ @ f’Or} . ; r ‘ —_——
Mattaponi V| | T T %
: | —— e
Formation | i i ' ) /
i i i ! \/
S, ; l Ma‘i"ha}sonl
, :
1 . =

S ECTio!

et Fomt Onek

\/ o : .\g

S ' Coiumbta ft"cup R
. ._._,,__,._.__4__.‘“—: e e e £ e —“="——’ e At e ?—-— *7 N /
—_—— ChesaPsake Grovp, indiffercitiated |

Uldl")r{erenf‘;a'reé’ .

|
—_— — — _\[ Chlcka%w:nymi_’rz\‘\“*.;“;

ALONG

. et
o w NSOV Y
d !
: B '
S
S tn
Q:. t,‘)
oY L& =
3 o =
S (3 E
< \/ : 3
> . '
L Colum bra RS . : .
~O
N Croub B R
S. i \\ i ‘7~~‘____-_,..,-,_‘~‘
~ - - y . .~ ""'"! " ? o .
~ o, T T |
N - “./‘/ I S LN

N — _ l >
L
1
|

i
.
- o
—_— — — - !
—— —— > 3
: —_—
e T _
e .
:
..'lllt
i

L/\“%CA

%

TE o UM

..T_ '\f"_

.
~ X
N 3 S
N, ~ £
QQ—P O ‘\"% 5 :
] T { 2
YO NN U 3
R R % 5
N Vr; S— ‘__: Q M(ﬁ
R . Q
< [\p) < @
AN r:§ et _(3 . .
. - .- / . i ‘ RN \ I i -'-‘,‘ — T ' ~‘-\
. _ . -~ R - e S D
R _ i i . SRS - TN
. -2 T v — [ AT
R // . - ‘ i
— i
. |
6!"01)/; ' ‘
FOTTT T e — - ‘
Na)’l Cmo IR R
— 7 y 1 FOH»faﬁo;, P — e : s e
2 . i X e XL
e —— i i
Mora VY —_—
; Malla . o . : : R e i
: 3 Spony 'F—df""‘.aﬂon S : ? i
E ‘ B “L "E.'
: '.-!p.. .‘:'..:E:
| ver e’ LSLLE
| " -tnL

C,L/ESA PEAKE BA '

L (oo

Sea level - R
- —loo

L =200

_“—_700
_?i.— Boo

-— 900
|

Lf—’,ODO

R

P i i G



T

| | RS o - o KING GEORGE counTY . - B R - T W, = S T ROE L AN D C O N . | NORTH UMBERLAND  |COUNTY S SRR  ' | - S " ‘
YCOUNTY |

.S
A

-
227
/b r{/..)
=

K.
.

PLATE |

zce
Fark

S
2
r4
151 gTon

3 7. S
L
Z
mi

Prey)

Mo nunient

Wasg
"1
A\/‘/esfmore band

Naval Froving Groonds

AR ] . . . . . ~— ) O'

~50n - ) 1\ el . s . - T —— ? maf}'o;:

NS - | ~ - - | - | . - o | L | | . e | - S | : B
- bod < BESE‘H‘%.WT’ ; ) T2 .;.' MBTT&[’JOH; Fo

t
!
i
. ; L
Comﬂex _ ' -' ; J— : “rcesia,

1‘:.). ’ .--.'
2“\: S ‘
R o 38 > U _
| \ : ~ L X - : — v = X = - = . /
~ et Ny N9 A N .- . : ; @ T : v .0 4 i N : -
B .y < o vz :. o ~ o= - 4 2 - o = v Section A - A
| v N ,g\’ REOE N : 2 oL X i o ® < Ll n o L / U - A = - S
- C a— L ) g . } . T == . . [ . — . — . .
200 o VLN T ™ ™ S = e @ . N . Tl 0 . - - Q - 2 -9 a > _ . S .
-0 | ANV A T N o A g i O g N SRR AR ' g O + = et o : : - ' ‘
= ' \\l(\\‘) g . -~ N o . ! -~ ¥ . <° N = o . v UL ol O : i L-_ R . S
" , LN v P E Y ; (%) . x L -3 g = A\ P it SIS : T Colunibia < N Z o ' B e 7 : : Sections A" A and
oo - $ : . R e BN RS e Columbia Brov T 13 e, < : R g = el BB’ To b
= N SRR g ;- ‘hesé]—:cakc\\\‘ T o Q ; ~ % ! ; —_—— T T N P G N : 1 v ' ——— : R 2 : i - rloo : ok o De
. i Iy : . - i N\ 0y ; > . = ! T e T e = e o . | . PR =l Qy . : . ‘ -
: ‘ Tl Fetornze Kiver : ‘ A Clee=sel - v Grovp VN L3 e ™ L = \Q ™ N AT | Chesabeaka é e EETT RN ® - =TT Veeluwm b= @ ~ W, : ' ' combined on
i Sea ,‘2\’6\ e T S Pt "'"“"*“sm,'_,.,—/-"""—“\:"—, L i o }.L R ol T T T e Y T ot T N e | I . T Teae e T SN T TN e e ) ‘ e e T A <A, o ~ \o i CHESASEAKE BAY : ohe &heet
R T - Ag, iV N A Y S B S e o o B R ' ~m-—y~~6rouP'm-v-w-*~~-nMﬁghma:%wnumumwmw_fﬂmwmw,mm. e e B T e B T e i . _ Sea—level - ene )
. TN — — 2 ‘fa . Forn-q o _—»1;_\ —_— \' 5 }'Nar1jf‘5hay : F_ . i i T I — e 2 e — — ___r__ . - ! . . . e —_ . o . . . - - \ S 1 e b : ) . .
: . N —- o — i orm=+,.. T : s T T —— 3 |
~loo A ' ~~ S e .fi’on T _ , T e—i : il +°0r_1 | C _ | L [ ; T e — [ V(Chese pes Ke Group) | '
y N Mg I — 1o : - T — n Lo ) , i ! . T - T — / | - - | - —loo
| ‘ . ~ . ‘f' i . . — . . B H — e—— L - : ; j i ) —— Ce . ' .
o ‘ ' ~ 2p TV — - ' i T T e l ; | 7 — — Clickal T — | undi{ferentiated | ;
~2¢0 4 1 °n, o m— e 2 _ i —_—_— ———— ___ 7 : ! . Vie H’hny Eh —_— i . ,
,\ ~- : - : v _ P e —_ [ ‘ < T — _ — S XL TP T e — | L~ 200
* ] \ rn,ari -lﬁ T T - _,- T e e ? ¢? R \i e— ,_.|_ '.-.L.. T T e — ) ’ { - ’
' e _ L ‘ : ; R e | —_— o , . _ . ' T e, BN - - T e— _ _ ;T
~3c0 -~ ! N ; : ; : L i : T i i Co : ' —— % . ' ' ‘ o T T — 2 l/ .o T~ : . t 1 240
! _ tee, Do B ‘ } .....—...'. - : T~ —— ? —_— —_ . 3 - ¢ —— — Ch,ck ) ." ST— e ) l i - - 200
‘ = i, \ t . i . : i v - e ) . — e aﬂaﬁ’z?}’\ F —— — —_— !
| /o / =~ ol | ; ‘ - i ‘ . i T e 2 : T — trermaty — = -7
- 400 = ~. ? ’ ‘ ) 72?/;, 5 \/ \ '.-',L-._ . .‘-J.." . , o i i \/ 00.;09. . - —— e - . . : —— — _ (o] n ' L— . - . ,
& - - f “c ’ o~ o T i " : ' ' S ' ST ) 5 o T 9 . ' i\/’ﬂ/ I BN : T co o o 5 L - 4o0
. \'0‘.:r. ' : 'D ! . R l’\‘ﬂ—-n , vy -~ .. . ' 4 V - ———— - R a n e . ‘.—\'-\! B ’
VR G RN | _ : | - o . _ Ms 2poni Foriianen ' ? S o Jemaoy L ) L= o
~ .

o0 o - | | : - - EXPLANATION - o
. . . . : . R *reie o0y LY AR 5 _
. . - N - e B
~e by a A va a = 700
. i . . e . ) —”“\\_-"’-~ .. N . . . . . . - .\.-_;:: 'olv-.. ; %
. i . ) . . A ) . . o ) . ) - . . ‘ t
“SC‘:) i _ . . o _. _ - . o ) S . . . . Lavd surtasde /7({,15':-5/125-:/} l i : 2 '
: - ] . . . . . . . ) : : o : : < ! -—er
o | | | - | | o | N |
~9e0 1 Aneroximate {ermation : ' ' A " : S : : : : ' ' | L 900’
. boundary ' a :
~locp A | | : | o o | ' . ' | o : - 5 o T ' o " . . . o . ,
! . : : , . - - . _ . _ : ST e e Co . , S _ o _ —),cc0

fde £
o ndetinite -gorma’,rtun

heunda Ty

(Numberﬁ refer 4o wells heted i tobies

‘ _ ' _ o | o wells off section prorzcted north (2\'\ or couth (B) 3)9P1§"5‘\'r’l‘k€.>
| 0 ! 2 3 4 5 MuiEes |

[ X L ' ) A :

" Scale ratio, vertical fo han‘zonfﬁ) 53:1




)

-

ower.Cretaceouss—Age of-Patapsco-Fm.—

N

us ,..by-J—EHazel

19)

C [dea T A T [O5 meksy
]

Cretac

ta.Earl;

changed-

¥

" VIRGINIA - DIVISION OF MINERAL RESOURCES .

h

SERIES

FORMATION ¢R GROGUP

SYSTEM

4

Quaternary

7

T EARR69TTTOImne Y
. ‘Ground-water-respurc

Y Lirkology

POy

e e s
gsiof Northern
i§v_‘i 6rlglu . R .

Al
;

Neek; Vao

Distridbution

Water - beoring
character

' AN ' .
Unnaned ill‘u, sands, and
graveld, X

¥ind defosits; beach, littoral,
and ihallow marine and .

Bcaches, bars, spl'u, and
dunes; doposits in creek

In ilmllvd aress, and in
favorable topographic

100 Ysdt 18 thickness. The
formutioNs havs not been R
eLrrwrinbiALed 1n this '
report.

sl

shallow-water marine
deposits eastward near
Chesapsake Bay.

where covsred by beach

deposits or other deposits

of Folocens agv,
v

Quality good, but locally .
hgh in iron, e,

osrts estuirine dejosits; minor beday . w tustlons, beach geposite
Helocene -* Ur\ﬂtm ed JCP stiean depoaits, : : my yield Tuall quantities
‘ ] :_.. of ground water of fair
o }{/ quality,
. ; P -
S The Colinbla Croup conststs errestrial and deltale The Colunbia Grou ,
_ L : p underlies Supplies mall v
. . . , I/ 1.{{‘33;“ uneo n;:d:qd . '§ deposita in the western the entire Northern Neck ' g; g;;und -L:I-"t‘:lnrv‘"
. o Tt s ’ L‘ G . ‘ i;v:’ h:d:v:nd" n:ola.' - part of the peninsula, . poninsula; exposed at the ‘whallow dug and driven
?'."?gggn . C° vmbis muP A et A nﬁch e ¥ grading to estusrine and rurface evoryshere except wells throughout the arsa, «
‘ . - ) . N

;

J

v/

TEI‘TI 3 ry :

S

Mioccene

Yorkt
or Foor‘:;;fcin : _ ;j .

St Morys Formation -

i
/

Calvert ﬁ:rn;naﬂ'onb

Chesapeake Grop

b};:’fmk For:\:ﬁm v

Vv
U}per Eocene .

Chickshominy - Formation
(.ra;'baurfan)"-“ :

The Zhesapeiks Srou;: conalats -7
of ‘sands, rl.ys, shell murls,
and Jlatom.cecus sirth, Ths
upjpermoat wnd rouniwat urit,

\Ake Yorktoin Forwtion, cone
tains sbundant sani and shell . .
beds. It s undurlain bty the
5t. ¥arys Formitlon, which .
consists chiefly of blue or

. gray clay beds, The basal \/
and oldest unit is the Calvert
Formation, which contains’
abundant sundy dlatomaceous

: urt.hr ' The Choptank Forme \/
ation, Bativen the Calvertv .
and St, Marys, becenctebEsn

=

/

These forvations have-no%
been diffelentiated for -

this rejort, The Chcaapeake \/
Group ranges in thickness up

ta 4SO feet In the Northern

Reck peninayla,

Fformed by marine deposition,
. Seas submergoed entire area .
of the prusent Coastal Plain,
and in places may have extend-
od a fev miles vest of the
_ present M1l Zone,
)

The Chesapesks Group undere
11es the antire lorthamn
Feck peninsula except along °
the Fall 2one. The two
older formztions, particule
arly the Calvert, sre well ..
axposed in many places. in the
banka of atrsams and in strean
bads, and along road cuts in
most of the peninsula, exgert
in Zastern liorthusberland
ard lancaster Countles,
whers they are concealed by
younger da.osits, The
Calvert/Formition 12 well exe
rosed in cliffs along the
south bank of the Potoruc
River and Jorth bank of the
appahanaock Jlver,

Altheugh not of major importe -
ance a3 3 Fource of ground
watar, ths “hesapeike Group
yields small to moder-te
suprliss to wella in the
¥ortharn Nack,

‘The :hlcknhoﬂ}a/y Por-ition conalsts
largely of clay:, =aris, and minor .
sand beds; contains subordinite
amoungs of gliuconite and yrite,
and 3 rich foraminifarxl fauna, :
It ganerally nnges in thickness
from abouy 20 to £0 fest, «nd
mopp then 100 feet thick in the
supternroqt nart of the peninsula,

Dyrosited in m;'lno vaters,

Doreloped in the subsufface beneath
‘he exstern half of the lerthermn
Jieck nenlnsuls; dissppears vest-
vard in a festheredyge in aoutha .
wastern destworeland County.

TS
Purnishss sm.\/suppliu *o trany”

STamekar wells wher
lm.xguwpnai:’m»iamw"
not;otherwise.of. Laportiane
a3.Aqqater-bearing:formtioas™

Iy castern goavtties

Middle and +

%wer Eocene
W/

Y 4
~ Nonjemey
‘"JFo?rvnahbn

Polescene \/

l. ] .. - v
: Aqua
i Formatio

The Hnny‘,{-.oy Forration of early and

. middla Zocenw’age consists of gray
marl, glauconitie quartz sand and a
few thin linestone beds.  Marlboro
Clay Homber 1iss at bese in many .
plices in the western tarti of the .
Korthern Neck,

Thexkqulia Formation, of Prleocens
age, undeflies the XanjencyMind
oonsists éf glauconitic sandy
marl and Baszl quartz sand beds,

-In most logalities these two formations|

are difficult to distingulsh in the J- .

subaurfaca; "they have been differvntd
dated in 6rly a few vell loga in the
text, i .

Deposited In maPine waters,

These forzations are exposed at the
furface near the Fall Zone, and
- ésappear sastward below ticde levsl
ridway down the peninmula, Farther
«a3t, they are present enly in the
subsurface, -

Whre they have/been differentlated,
the Nanjexoxfis severak times
thicker than the Aquia; the lstter

- 4s probably absent beneath easte
orn Northuzmberland and sastern
‘Jancaster Countiea,

Total thickness ranges from about
250 fest in Xing Georgs County
to about 80 feet beneath North-
uzdberland and Lancastsr Counties.

A few floving wells on the peninaula
furnish sxsll supplies from these
formations. .

Cretaceous

Zef )t
()('Vz‘:‘—‘ Aol sl._./_

UP%{%‘ Y/

Mattsponi Fonm‘nln\-/
(svbsurface)

- The m\uun‘x Yormation, of late

\JfCretacecus ard PaleocensNage,

.. oonalats of mottled clays,

" glauconitiy sand, snd basal
quarte sand, . ibout 400 feet . -
thiek in King George County,’
and somewhst thinner down the
peninsula<_about 250 feetl thiok
in sastern Northumberland Countys

—

Deposited under shallow-water :
marine and estuarine conditiens,

lo[‘oxpolnd at the surface, Under-
_}1es entire Korthern Xeck peninsula,

A prolific water-bearing forwation,
furni.shing moderate to large sup—
pliey to many wells in the entire
¥orthern Neck peninsula. In this
aresa, the water fram sands in the

.L¥att.poni is gmerslly of _ox:-l-
lert quality.

Cretactots

LA o om et

lower

Crd'acu_us

v .
Patapsco Formation

c'i; 4'

Grovp

Pstuxent Formstion

Potoma

J

Pre- Crotaceovs

.

Unnamed bedrck
of the 'bascmmf
complex; may include’
V' Newsrk Grevp of
o \/ Tn'assu'c qu o

i "

“The Fotosuo :croup,ef Zarly spd:
\sCretaceous ags, donststs of sands,
elays, and minor gravel lenses, -
Not differents’sd into formstiona
L in this Twrort, May reach more

© - than 2,000 fest in thickness te=
neath the ‘usumnost part of the
peninsula  Jestward, it thins to
a featherwdzs along the Fall Zone.

v

. T

Deposited by streams, chisfly as .
deltaio depositsa; contains plant
fosella, . - Lo

‘Dnderlies moat of the area, &x- .
lpoeed 2t the surface only near
/|the Fall Zone, -

Tapped by only a few wells =n the
Northern Keck peninaula, chisfly
pear the Fall 2one. FPolentially
s pralific future source of ground
water of sxcellent quality,

Crystalline bl‘l.nnn!. Focka, inoluding
matamorphid rocks end igneocus bodien,
in placea eut by later ignecus intrus-
ivess Consolidatad red arkosio sand-yj
stonas af Lhe Newsr®Sroup of Trissata
oge may underlie rarts of Xinz Jeorge
County, Thase rocks lie at anJ naap
the surfecs alony the Fall lore in
essstermn itaffori County, and lie
et progmsaively greatar denth saste
werd, reaching o maxismim depth of
possibly 3,000 feat benesth paste N
srmrost Morthumherland and ‘fancaster

Countlies, -

P2 N
o

¥ota-pedisunts, including schiats
and gneissas; ignecus intrusives,
Triasilc sendstones deposited in
T ogwosynelinal troughe.

Urderlis entire area, Zxvoved at the
eirfacs “only in eastern 3tafford
- County,

Tleld 3mall to moderste supplies of
water to wells in the Fall Zonsg
wlsevhere, not commonly reached
by wells, and not ordinarily
regarded a3 ajuifers, :
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