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Cuanr-orrBsvrr,r,tr, Va., January 25, 1938.

To the State Comtnission otc Consetwatiorc anrl Develobntent:

GeNrrurrBN:
I have the honor to transmit and recommend for publication as

Bulletin 50 of the Virginia Geological Survelz series of reports the
manuscript and illustrations of the Ground,-zaater Resowrce.s of Nortkern
Virginia, by Mr. R. C. Cady of the United States Geological Survey.

This report is the second complete one of a series based on detailed
field investigations of the ground-water resources of Virginia made in
cooperation with the United States Geological Survey. The previous re-
port is Virginia Geological Survey Bulletin 45, Grownd,-zaater Resources
of the Shenand,oak Valley, Virginia, published in 1936" Because of the
lack of and urgent need for fundamental data about the occurrence of
ground water in the diverse rocks in Virginia, a Prelkninwy Report on
Grownd,-water Resowrces of Northern Virginia was published in 1933
as Bulletin 41 of the State Geological Survey.

The occurrence and quality of the ground water in Arlington,
Ciarke, Fairfax, Frederick, Loudoun, and Prince William counties are
described in detail in this report, which gives also information concern-
ing some wells in adjacent parts of Fauquier, Shenandoah, and Warren
counties. In addition, the occurrence of ground water in relation to
types of rocks and rock structure and the water-bearing properties of
the rocks underlying northern Virginia are discussed. The report in-
cludes a brief summary of the geography, climate, drainage, geomor-
phology and geo ogy of that part of the State.

As the amount and distribution of ground water depend upon local
conditions and as there is a great demand for reliable, up-to-date in-
formation about these conditions by industries, municipalities and prop-
erty owners, this report should be of value to everyone interested in
northern Virginia.

Respectfully tuo-ttt"X.uruun 
BoveN.

State Giotogist.
Approved for publication:

State Commission on Conservation and Development,
Richmond. Virginia, January 31, 1938.

R. A. Grr,r,re.w, Erecutizte Secretary and, Treucurer.
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Ground-Water Resources of Northern Virginia

By R. C. Ceov

ABSTRACT

The area in northern Virginia discussed in this report includes
Arlington, Fairfax, Prince Wiliiam, Loudoun, Clarke, and Frederick
counties and the independent cities of Alexandria and Winchester. This
area consists of four physical divisions or provinces, which are unlike
in geologic history, topography, and in the kind and structure of their
underlying rocks. The Valley and Ridge province extends westward
into West Virginia from the Shenandoah River in Clarke County. It is
characterized by ridges, composed of resistant quartzite, separated. by
lowlands underlain by folded beds of limestone and shale. The Blue
Ridge is a province of itself, being a long narrow ridge of granite, green-
stone and some masses of shale and quartzite on which are preserved the
remnants of three or more ancient erosion surfaces. The Piedmont prov-
ince lies between the Blue Ridge and the easternmost parts of Prince
William County and the southeastern part of Arlington and Fairfax
counties. It is a dissected plateau sloping toward the southeast. Its
eastern and western margins are underlain by ancient deformed sedi-
mentary rocks, and igneous rocks, much metamorphosed, but near the
center there is a wedge-shaped block of conglomerate, sandstone, shale,
and trap, or diabase of Triassic age which has sunk into the older
rocks along a fault on its western border. Near the eastern limit of the
area covered by this report the surface of the ancient crystalline rocks
dips seaward more steeply than the surface of the Piedmont plateau and
the sand, silt and clay which characterize the Coastal Plains province
have been deposited upon this surface. The eastward slope of the sur-
face of the Coastal Plain is very gentle, and the rivers are sluggish and
tidal.

Frederick County is separated into two different parts by Little
North Mountain. West of the mountain are mostly shale, mudstone, and
sandstone of Silurian and Devonian age. The wells are mostly weak,
shallow, the water highly mineralized. There are some flowing rvells,
and in the valleys the water does not lie very deep below the ground.
Springs are numerous and used extensively by the inhabitants. East
of the mountain, the rocks are limestone and shale of Cambrian and
Ordovician age. The rocks yield larger quantities of water than those
to the west of the mountain, but a few wells are very weak, especially
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in the limestone outcrops. The wells in the limestone are deeper and
deliver more water on the average than the wells in the Ordovician
(Martinsburg) shale. There are many very large springs in the lime-
stone country, especially near the western boundary of the shale.

Clarke County is underlain mostly by limestone, dolomite and cal-
careous shale, in which the ground water occurs in solution cavities. If
a well encounters a large water-bearing cavity, the amount of water ob-

tained may be very great. On the contrary some wells pass through
massive rock, and are very nearly failures, or actually dry. Springs were
widely used on the lowland of Clarke County but a great number of
them failed in the summers of 1930 and 1931. Hard pre-Cambrian
crystalline rocks and the metamorphosed Cambrian formations of the
Blue Ridge crop out east of the Shenandoah River. These rocks are

massive and hard and it is difficult to obtain more than a very few
gallons of water a minute from a well of moderate depth. There are

springs along the mountain that are small in flow, but dependable and

otherwise desirable. The water contains but little dissolved mineral
mattef.

Loudoun County is underlain mainly by granite and greenstone on

Catoctin Mountain arid westward. These rocks are the same as those
in the Blue Ridge, and they are equally poor as water-bearers. East of
the mountain is the area of Triassic conglomerate, sandstone, shale, and
trap or diabase. These rocks are not metamorphosed to any consider-
able degree, and, except for the trap or diabase, are fair water-bearers.
Most wells are not over 100 to 150 feet deep. In the trap or diabase

shallow wells may obtain moderate supplies in some places, but those

tlrat strike no water immediately below the zone of soil are unlikely to
get any farther down. The water in the Triassic rocks is hard and con-
tains much iron.

Prince William County includes some are:rs of Triassic rocks. East
of them are schist and granite which are somewhat less prolific as

sources of water than the Triassic rocks. The schist is a better source
of water than the granite. Farther east, near the Potomac River, the
sands, silts, and clays of the Coastal Plain thicken from their frayed
western border toward the southeast. Near the western border, these

sediments are not very good sources of water, but eastward near Potomac
River they become the best water-bearing formations in the area. The
water is mostly of excellent quality, although in some cases organic
matter or iron may be present in objectionable quantities. Wells near
the level of the river are likely to flow under natural artesian pressure.

In Fairfax County the rocks are of the same types as in Prince
William County: the belt of Triassic rocks in the west, the schist and
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granite in the medial portion, and on the southeast, the sediments of the
Coastal Plain.

Arlington County is underlain mostly by granite, but there are some
sediments of the Coastal Plain near Alexandria.
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INTRODUCTION

The area covered by this report consists of a tier of six coun-
ties which extends across the northern part of Virginia from the
West Virginia boundary to the District of Columbia and com-
prises an aggregate of 1,919 square miles. (See Pl. 2.) Named
from west to east the counties are Frederick, Clarke, Loudoun,
Prince William, Fairfax, and Arlington.

This is the first unit area to be covered in a systematic in-
vestigation of the underground-water, or ground-water resources
of the State, which has been undertaken as a result of a coopera-
tive agreement between the State and Federal Geological Surveys.
The investigation was begun by the writer in July, 1931, under
the direction of O. E. Meinzer, geologist in charge of the division
of ground water, United States Geological Survey. A prelimi-
nary report describing the general ground-water conditions was
published in 1933 as Bulletin 41 of the Virginia Geological Survey.

The geologic map accompanying this report (Pl. 2) is based
in general on the State geologic map published in t928 by the
Virginia Geological Survey. Ilowever, the part covering the
Shenandoah Valley is based largely on the map published by the
Virginia Geological Survey as Bulletin 42 resulting from the re-
cent detailed studies of Charles Butts. The part covering the
Triassic area is based largely on the published map by Joseph
K. Roberts,l and the part covering the area of more ancient crys-
talline rocks is based largely on the published and unpublished
work of Miss A. I. Jonas.

The hydrologic information was obtained in the field by the
writer during the summer and early autumn of 1931. Personal
observations, interviews with the owners of wells and springs,
and discussions with municioal and corooration officials vielded
the records of about 1,300 weils given in ihis report and the other
data concerning the ground-water conditions of the area upon
which the report is based. Much of the information obtained
from well owners and drillers was given from memory, and some
of it, therefore, is doubtless inaccurate. Most of the wells in re-
gard to which information was obtained are household wells,
for which only a small water supply is needed. When enough
water is obtained the drilling is generally stopped, no effort being
made to develop the maximum possible supply. Moreover, wells
of large yield are generally not tested to their maximum capacity.

_- l-Roberts, J. K., The eology e1 the Virginia Triassic: Yirginia Gol. Survey Bull.
29, 1928.
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on the other hand, the yield of the wells is not always accurately
measured by the drillers and is probably often overestimated.
with the above facts in mind, the writer has summarized the in-
formation obtained and has interpreted it to the best of his ability
on the basis of his studies of the structure, texture, and water-
bearing properties of the rock formations.

The report contains chemical analyses of about 60 samples of
water collected by the writer in the course of the field work. The
analyses were made by S. K. Love in the water Resources rabora-
tory of the United States Geological Survey.

The writer is especiafly indebted to the foflowing werl drilers
for information: Messrs. W. E. Croson and Geor-ge Cullen, of
Arlington County; F. N. Hagmann, Jr., William pickett, 

JamesFranklin, and Beatty and Alcholtz, oL Fairfax County;'H.rrry
Seeley, Lee Johnson, Charles Daniels, and D. H. Shlrman, of
Prince William County and nearby parts of Fauquier County;
!. W Wortman, E. S. Adri"rr, ih"rt., Fields, Iiobert Millir,
Reed, Charles Win-e and Ridgeway, of Loudoun County and
northern__Fauquier County; Fred Stic'kley, James f.ttrreq iurrre,
Catlett, William J. Gochenour, Totten, Frei Braithwaite; Russell
de Haven, Albert Thompson, Showalter, John Rinker, and Wade
Muse, of the northern S.henandoah Valley region; arrd Charles F.
Cole, president of the. Virginia Machinery urrd Well Co., of Rich_
mond, Virginia.
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GEOGRAPHY

Popur-erroN

The area and population, according to the Fifteenth Census
of the United States, for Frederick, Clarke, Loudoun, Prince Wil-
liam, and Arlington counties are given below.

Tasta l.-Area and population oJ counties and indcpendent citics
rn northern Vireinia, in 1930

Courvrv on
INonpnNosNt CrrY An'en

PoruurroN

Total Per Square Mile

Frederick...
"Winchester (city). . .

Clarke.
Loudoun.
Prince William
Fairfax.
Arlington.
oAlexandria (city). .

43r
4

17l
519
345
+r6
z)

8

13,167
10, 855
7,167

19,852
t3,951
25,264
26,615
24,149

30.5
2,713 .8

41.9
38.3
40.4
60.7

1,064.6
3,018.6

@ In northern Virginia there are two indeDeudent cities, Alexmdria and Wincheter,
each of which has the same status s a county. For convenience in preentation, each
of thse citis is listed in the census table immediatelv following the countv in which
it is gogmphically located. The statistics s given for the @untv do not include the
independent city.
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The relative density of the population of Arlington County
is due to the fact that this county is part of the suburban area
adjacent to Washington, D. C., and to Alexandria, Virginia, where-
as the other counties are chiefly devoted to agriculture.

The incorporated places, with their population, are listed by
counties below.

Tesls, 2.-Population o! the larger communities of nofihern Virginia, byr counlies., in 1930

Frederick
Middletown.
S;;h;; city............ : : :. :

Winchester.

Alexandria.
Centerville.
Clifton.
Dranesville.
Fairfax.
Floris..
Herndon.
Langley.
Mclean..
Vienna..

416
606

10,855

295
119

1,640
239
298
747
359
256

t57
t67

1,215
221
538

194
24,149

l00t
181
100+
640
100+
887
Ir4
2W
903

Clarke

Loudoun

Prince William

Fairfax

|,094
) z)

Arlineton and Fairfax Falls Church. 2,0t9

Arlington Fort Myer Heights. 700

The industrial development of each
in this report is shown in the following

of the counties described
table.
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Teslt 3,-Nunber of industrial eilablirhmtnts and oalue of productr, by counties, ii 1929

Cour.rrY Nultgnn or INoustnrer,
EstAgLtsEr.{gNts Vlr,ur or Pnooucrs

Frederick. county and Winchester city. .

Clarke.
Loudoun.
Prince William
Fairfar.
Arlington county and Alexandria city. .

52
9

18
15
L4
51

$ 7,301,663
722,700
658, 910
495,438
375,811

8,868, 761

The principal industrial development is in Arlington County,
adjacent to Washington, D. C., and in Frederick County, in the
Shenandoah Valley, in which the city of Winchester is situated.
A moderate industrial expansion may be expected in the future.
The existing industrial establishments consist chiefly of ice plants,
creameries, feed and flour mills, quarries, and in Frederick County
establishments engaged in packing and canning of fruits.

Acnrcur,runB

The chief crops of northern Virginia are corn, hay, wheat
and oats, fruit, potatoes, and other vegetables. Dairying is an
active industry. The percentage of the total area devoted to farm-
ing is as follows:

Frederick.
Clarke..
Loudoun.
Prince William
Fairfar.
Arlington.

Clarke County has the highest proportion of farm lands. It
has no mountainous areas, as have Frederick and Loudoun coun-
ties, and has suffered less from soil depletion and other adverse
circumstances operating toward the desertion of farm lands and
their conversion into timber lands than Fairfax and Prince Wil-
liam counties. Arlington County and, to a much smaller degree,
Fairfax County include urban and suburban property holdings.
There has been a considerable increase in grazing and dairying
east of the Blue Ridge and in the growing of apples and other
fruit on a large scale farther west.

Bt.2
v r.5
85 .4
50. 6
46.4
9.4

Tast a 4.-Percentage of area in northern fi.rginia in farms, by countiet, in 1930

Pnncrr.rrece or
rN Fanus
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LIMATE

Ternperatu,re.-The average annual temperature, the average of
the mean annual temperatures of alr stations in the northern vir-
ginia area, is 53.8. F., with a minimum mean monthly tempera_
ture of 32.3' F. in January and a maximum mean monthly tem-
perature of. 75.2' F. in July. The mean yearly temperature and
mean monthly temperature of the individual meteorologic stations
in the area, together with the altitude of the stations above sea
level, are given in Table 5. At alr stations except Mount weather
the lowest mean monthly temperature occurs in January, whereas
at Mount Weather the lowest is in February. The delayed mini_
mum probably is a result of local topographic conditions. The
mean yearly temperature and the mean monthly temperature at
the various stations are progressivery rower the greater the alti-
tude of the station above sea level.

. 
A-_general characteristic of the climate of the region is its

variability, and this generarization appries weil to the teirperature.
Some years are characterized. by unusually warm summers and
ahnormally cold winters, but this relation is by no means inevi-
table: a period of unusual warmth or cold may persist almost un_
interruptedly through all seasons for several yi"rr. In addition
to the seasonal variations in temperature, there are many sudden
changes brought about by cyclonic disturbances of the atmosphere.
Tl.-m southerly winds often produce mild temperature in the
middle of winter, followed in a day or so by cold northerly winds.
. Jh" growing season---that is, the period between the last kill-
ing frost in spring and the first kilring frost in autumn-is about
209-days, averaged for the whole areal and ranges from 159 daysat Mount Weather to 231 days at Washingtoi. In general the
stations having the higher temperature hav"e the long"er growing
season, as would be expected.

Preci'pitation.-The average of the mean annual rainfall at alr sta-
tions in the area is 39.37 inches. The heaviest mean monthry
rainfall is 4.41 inches, in June, and the tightest is 2.21 inches in
November. The following tables give tle mean monthly and
mean annual rainfall at the several stations in the area;

The rainfall of the region is subject to wide variations from
year to year-for instance, the total precipitation in 1930 was
only about one-third oJ the precipitation recorded in 1gg9. FigureI shows _graphicalty the tof"al pricipitation recorded at Washing_
ton, D. C., for the'years IBZO 1olg3Z. During the period from
lB70 to 1890 the rainfall equalled or exceeded 50 incrres five times.
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whereas in the subsequent 47 years of record the rainfall reached
or exceeded 50 inches only four times. On the other hand, be-
fore 1890 the rainfall fell at or below 35 inches four times, and
during the following 47 years it fell at or below 35 inches seven
times. Thus the period from 1870 to 1890 was charactetized by
greater, but more variable, rainfall and by the wettest years in
the record, whereas the period following 1890 is characterized by
less rainfall, less variability from year to year, and the driest year
on record. Apparently the trend since 1931 is upward.

DnerNacB

Northern Virginia is drained by the tributaries of Potomac
River, most of which, except Shenandoah River, are small streams.
Many of these tributaries flow northeast by north into the Po-
tomac, parallel to the structural trend of the underlying rocks;
many others cut through the mountains by way of water gaps
in courses unrelated to the structural trend. In the Shenandoah
Valley Shenandoah River, Opequon Creek, and Hogue Creek fol-
low the trend of the rocks, whereas Cedar Creek does not. In
the Piedmont area, east of the Blue Ridge, most of the streams
flow into Potomac River by the shortest route, and their drainage
pattern is rather normal, except for a few, chief among which is
the Goose Creek-Little River system, which appears to have had
at one time a course due east and later to have been deflected
northward to Potomac River. In the southeastern part of the
area the streams flow into the Potomac estuary in an easterly or
southeasterly direction.



V
rn

cr
w

re
 G

eo
r,

oc
rc

er
, 

S
un

ve
y

B
u;

"e
rr

r 
50

P
Lt

E
z

3{
s

IIE

A
llu

yi
um

,te
re

e 
d€

pc
its

 -
- 

ed
 P

ot
om

gr
op

T
h.

 t
aw

 
d@

ilt
 

ya
d 

si
la

l
ep

dt
us

 a
f 
el

q 
w

 
ttz

 u
ad

-
6 

ed
qa

 a
f 

th
. 
M

 
in

 u
hi

.L
lh

q 
@

t 
an

d,
 c

la
uh

* 
ne

aI
tu

fr
da

na
 e

pd
ie

 
la

qe
 t

up
-

pl
ia

 d
ft 

&
ai

u.
d 

lM
 

&
id

-
tto

n 
&

ta
bi

rt
he

 
fu

ffi
c

,tu
tp

, 
at

t;a
fly

 M
t 

tle
 b

ot
to

m
;

at
at

q 
W

U
! 

&
tl,

 i
n 

w
w

ph
ac

 h
ia

h 
in

 ir
n

|:]
j;=

f
l 

.-
 

.(
..1

1"
. 

i. 
{l

D
ia

bs
s

P
M

 w
b-

b4
rd

, 
h.

t 
tu

al
l 

tu
p-

pt
its

 a
bb

i"d
;a

 &
tu

 d
@

 
ia

@
tlv

ftt
ie

k 
d 

s,
et

lo
w

 t
ul

itt

m
N

ew
*k

 f
om

at
io

n 
w

itl
r

ba
el

 m
ld

om
en

te
m

m
bs

.
Y

id
ls

 m
d$

db
 b

 s
n&

il 
eg

pl
b

da
 M

dn
ab

 d
qt

hs
; 

la
ry

 e
p.

pl
bs

M
dl

yl
w

^d
ils

tu
dt

pt
ht

, 
W

ab
ls

flL
in

w
pb

ca
 w

bi
nc

 
m

&
h 

iM

E
]P

LA
N

A
T

IO
N

C
on

m
he

ag
ue

lim
to

re
 t

o
T

om
to

m
 d

ol
om

itr
W

dl
t 

tti
ta

 g
ffi

tly
 i

n 
yi

el
d 

6u
t

rM
J 

lw
ni

&
tu

th
t 

ta
re

 t
ry

-
d.

b,
 s

i8
ila

t 
b 

lin
?{

,{
@

 
of

'M
to

ia
ia

n 
qd

cm
, 

W
ab

l@
rd

 a
i4

 t
i&

 
b 

M
bn

im
-

M
ar

tin
8b

ur
g 

sh
al

e 
to

B
ek

m
nt

om
 l

im
st

on
e

S
ha

h 
ud

h 
dd

iw
 

"r
dz

m
b 

e;
pI

iB
 X

@
lq

 
d 

rn
le

t 
or

 l"
B

.
F

tu
fe

ih
@

 
bd

 o
j&

 o
q 

l@
dr

or
y 

ilp
lk

. 
W

at
d 

g;
nm

lb
hd

rd
. 

Li
fr

at
w

w
dl

ttt
ift

g@
tlA

 
in

 {
id

d 
&

tu
 

st
rt

us
w

),
la

 6
 w

U
 

dq
th

, 
an

l, 
w

M
k 

ua
ils

 a
f 
ye

t 
de

pt
h.

 A
s

s 
tu

 
am

ph
 e

pp
l;a

 a
ft 

d.
bi

nc
de

td
ip

th
sr

uW
iW

 
b

ffi
fd

. 
lI,

M
 

ha
da

nd
.

^,
ia

bl
c 

b 
M

i@
tim

Q
ui

lti
cb

 6
la

te
Y

tr
W

M
.b

ea
w

G
re

tit
ei

n 
th

e 
ed

se
m

 b
el

t
Y

id
A

t 
do

da
dt

a 
w

rp
li|

 a
t 
er

in
-

bl
t 
dq

th
a 

I*
 m

w
 f

ua
s 

uu
M

tu
ht

iM
hi

nt
i.t

I+
@

itp
ed

 t
uk

 t 
,ls

lb
w

 d
.''

h&
W

ak
 f

a!
 t

 !
f,d

! 
@

t 
h 

hi
flI

- 
U

an
ha

ll 
gm

ite
Y

ia
*h

 
6a

U
 e

pp
lia

 6
 w

b
li-

-T
;-

r-
l

| 
- 

\ 
\ 

'l
l. 

r 
/ 

,J
ffi

si
'h

ic
ko

n 
rh

is
t

Y
id

dt
 il

da
tu

 s
ip

di
.a

 o
f 
@

b
at

 d
qt

hs
 r

ar
gi

^g
 

ep
 t

o 
de

t
gn

ld
, 

IL
te

 
w

m
li@

 
ftr

c.
W

ab
 is

 d
r.

F
-.

71
r:

:l
I.'

.r
'..

,1
lr 

', 
. 
1'

 ,.
 '.

1

C
at

ct
in

 g
re

eN
to

re
Y

i.l
&

. 
M

W
 e

pp
liz

s 
6 

sl
t

o qe
.

E
eE

q-
E sa
E

u<
<

G
E

]
oi

!o u F E
E

F
fr

s

K
*,

-lg
 *s

t
H

el
de

rt
er

g:
lin

es
to

m
 

in
ct

w
iv

el
 o

q 
j 

,o
P

@
ew

af
w

bt
ud

ia
b 

I
th

is
a@

 
|

,s
l

A
nt

ie
tm

 *
ill

8t
on

e
to

 I
au

do
un

 f
om

at
io

r
Y

@
U

 a
aa

il 
b 

D
dn

tk
 s

pd
ie

,
W

ab
lro

n 
tic

 6
td

tu
 

b
gm

ug
 t

ol
,

l= ls z g v z o 3

s$

? o o o o z s E @ = o

a F
au

lt a T
ha

us
t 

fa
ul

t

ro
 

d 
eo

M
ile

s



(-TEOMORPHOLOGY

GEOMORPHOLOGY

Vatley and, Rid.ge province.-Frederick County and most of Clarke
County lie in the Valley and Ridge province, which inciudes all of that
part of northern Virginia west of the Blue Ridge. The sandstones,
shales, and limestones of Paleozoic age that underlie the province were
folded into synclines and anticlines (Figs. 2 and 3), which subsequently
were beveled by long-continued erosion to form a nearly level lowland.
This lowland was then elevated in successive steps and was further
eroded. The less resistant rocks, such as the shales and limestones,
were the most extensively weathered and erodecl and hence form the
present valley areas. The more resistant rocks, such as the sandstones,
were less weathered and eroded and hence form the present ridges.

During the erosion of the rocks of this province, most of the
streams courses became so modified by the distribution of hard and
soft rocks that they acquired linear patterns. Some streams in the
area were not so modified, Cedar Creek being the most noteworthy
example, for it cuts through Little North Mountain in a water gap.
Gap Run has breached the same ridge near Chambersville, Frederick
County. At Cedar Grove and Green Spring there are smaller water
gaps. The three examples last mentioned appear to be streams that
rvere once tributary to Opequon Creek but have been captured by head-
waters of Back Creek.

Little North Mountain extends northeastward through Frederick
county and is the first ridge on the west to rise above the lowland that
lies immediately west of the Blue Ridge-the Shenandoah Valley, which
is developed upon easily eroded and weathered shales and limestones.
West of Little North Mountain the terrane is underlain by some younger,
more resistant rocks, such as shale and sandstone, than those east of it,
and consequently that area is more mountainous than Shenandoah
Valley.

To the most casual observer it is clear that the topography of this
province has undergone a complex history. At severallimes-the earth,s
crust has remained stable long enough for the processes of weathering
and erosion to reduce the region to a more or less flat surface or pene-
plain. The streams, rejuvenated by an uplift of the land, then cut
valleys into the old plain, and a new erosion cycle began. The periods
of crustal stability and therefore of prolonged erosion have become
shorter from the past to the present and each erosion cycle and pene-
plain has been less complete than the first one, whose remnants are called
the summit peneplain.2 During the oldest erosion cycle, a peneplain

. 3S1*g q. W'., Manganese ileposits of the west foot of the Blue Ridge, virginia: vir-ginia Gol. Survey Bull. 1?, pp. B4-40, 1919.
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was developed by the strearns in the whole Appalachian region, includ-
ing the Piedmont province. The interstream divides were cut down
largely to the common level, and hard as well as soft rocks were

beveled. After a long time the whole region was uplifted with respect

to sea level, and the streams became swifter and began to cut valleys into
the old plain. When the uplift ceased, the streams cut down nearly to
the base-level of erosion and then began, by lateral planation, to remove

the interstream divides. The second interval was not long enough for
the streams to destroy those portions of the old plain that were under-
lain by the more resistant rocks, and therefore the ridges of harder
rock stood out above the newer plain. Great North Mountain, in
Frederick County, presumably retains a remnant of the first or summit
peneplain. Still another uplift caused the dissection of the second or
upland peneplain, and it was almost completely destroyed except where

it was preserved on more resistant rocks in the same manner as the

summit peneplain but at a lower altitude. Thus the part of the Blue
Ridge which stands 2,500 feet above sea level near Front Royal and
portions of Little North Mountain at the same altitude are taken to be

remnants of this upland peneplain. A still lower surface known as the

intermediate peneplain, was developed and later partly destroyed after
crustal uplift, and it is believed to be represented by certain knobs and

spurs along the western face of the Blue Ridge and also by the summit
of the Blue Ridge near Potomac River. During the next period of
crustal quiescence the softer and more soluble rocks of the Shenandoah

Valley were weathered and eroded into a broad, flat valley floor, and the

valley-floor peneplain may still be seen on the accordant summits oI the

low hills in the valley at an altitude of about 600 feet. Below these

summits is a terrace, developed along the main streams during the last
erosion cycle before the present one. (See Pls. 1 and 4, A.) The streams

have cut below this terrace and are now engaged in widening and deepen-

ing their channels, a task which they will continue until there is another
disturbance of the base level of stream erosion.

Blwe Ridge provi,nce.-In northern Virginia the Blue Ridge prov-
ince is restricted to a single ridge of ancient, hard rock, the Blue Ridge
proper. The altitude of the Blue Ridge decreases from south to north.
The higher portion at the south represents an ancient erosion surface'
the upland peneplain, and knobs, spurs, and coves along the flanks of
the Blue Ridge, as well as the lower portion of the crest near Potomac

River, are the remnants of the younger intermediate peneplain. Since

the time of the summit or perhaps the upland peneplain the Blue Ridge
has been a divide for all the streams in the area except Potomac River.

Piedmont provi,nce.--The Piedmont province is underlain by rocks

difiering widely in character, age, and origin. It is a moderately dis-
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sected surface extending from the Blue Ridge, on the west, to the
Coastal Plain, on the east, and sloping from an altitude of about 500

feet on its western edge to about 300 feet on its eastern edge. Its drain-
age is rather complex and in some places shows a remarkable in-
dependence of the character and structure o{ the underlying rocks.

Coastql Plain province.-The Coastal Plain province is underlain
by comparatively recent, more or less unconsolidated and undeformed
sediments. The landward iimit of the province is marked by a belt
of country that is commonly called the Fall Line, or Fall Zone, where
the ancient rocks that form the land surface of the Piedmont province
pass beneath the newer sediments of the Coastal Plain. In the Fall
Zone the streams of the Piedmont province descend over rapids into
gorges that lead out to the wide and sluggish courses characteristic of
the Coastal Plain province. Many of the larger streams, including
Potomac River, are estuarine to the Fall Zone. The Coastal Plain prov-
ince has had a complex erosional and depositional history, during which
the coast line has shifted widely in position. At each successive posi-
tion a sea bench with a wave-cut scarp was formed, and when the sea
receded this bench remained as dry land. Thus the surface of the prov-
ince consists largely of a series of dissected ancient sea benches at
successively higher levels in the landward direction. Late in the develop-
ment of this province the sea level rose and drowned the lower parts of
the stream systems, thus converting them into estuaries of very intricate
outline.

15
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Tesr.E 7.-Geologic lormations in northern Virginia

OUTLINE OF ROCK FORMATIONS

The rocks of northern Virginia may be classified into four broad.
types, based upon the age and lithology of the formations-(1) the
pre-cambrian and early Paleozoic metamorphosed and deformed sedi-
ments and igneous rocks; (2) the leds altered, folded paleozoic sand.-
stones, shales, and limestones of the Shenandoah varlev and the area
west of Little North Mountain; (3) the comparativeiy undeformed
Triassic conglomerates, sandstones, and shales with their associated
bodies of intrusive and extrusive diabase; and (4) the unconsolidated
or slightly consolidated undisturbed cretaceous and younger sediments
of the coastal Plain. The stratigraphic succession is shown in Table 7.

Gnoup lNo
FonrrretroNs

Alluvium a n d
terrace deposits

Patuxent
formation

Tnrcrwnss
(Fonr)

0-100

0-200

LrrEor-ocy

Clay, loam, sand,
gravel, and peat,
cross-bedded and
h eterogeneou s,
characteristically
yellowish. Grav-
el in a. sandy
matnx ts com-
mon.

Warrn-Beenrnc
Pnopnnttos

v

6

Highly colored,
variegated clay,
inrerbedded with
and grading into
sand, sandy clay,
and gravel, Are-
naceous material
in places indu-
rated; sands usu-
ally cross-bed-
ded; some of the
clays dark with
lignite.

Prevailingly are-
naceous with buff
and light-colored
sands character-
istic, some coarse
and some fine,
arkosic in many
places. Cross-
bedding is the
rule. Much of
the sand is ce-
mented with iron
oxide. Red,
drab, and lignitic
clay intercalated.

Recent, alluvium,
especlally tn the
Potomac ,estuary,rs a good water-
bearer, but water
may be of doubt-
ful sanitarv oual-
rly. I he terrace
deposits are a Door
source of water.

Large supplies may
be exoected from
deep, properlv
deveioired i'ells
out f rom the
western boundary
of the Coasta'l
Plain; nearer the
border they are
apt to be weak.
Shallow wells usu-
ally weak, The
water is generally
but not everv-
where soft. So{t
water contains so-
dium carbonate as
chief mineral con-
stituent, and lo-
cally iron is pres-
ent in suftcient
quantities to lim-
it the usefulness o{
the water,

Pleistocene

Lower
Cretaceous
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T t sr.E 7.-Geologic formations in norrhern lir gini.a-Continued.

Dikes, sills, and
stocks of hard
gray to greenish-
black diabase.
Exhibits spheroi-
d a I weathering
neaf surlace.
Composed of pla-
groclase, pyrox-
ene, olivine, and
magnetite, and is
wholly crystal-
lrne.

17

Post-
Triassic (
and Upper
I rtassrc

Upper
Triassic

Diabase

Newark
tion

Poor water bearer.
Best results ob-
tained in weather-
ed zone near sur-
face. Manv deeo
wells are fiilurei.
Very hard drill-
ing. Water gen-
erilly hard.

forma- 0-1,500

Fair water bearer.
The deeper the
well, the- greater
the yield on the
average, but care
must be taken not
to enter the rock
floor beneath.
Water generallv
hard-

Fair water bearer
down to 200 feet,
almost dry below
that depth, Water
generally hard.

Conglomerate bor-
ders the north-
western boundary
of northern Vir-
ginia Triassic ba-
sin. Rounded
pebbles of lime-
stone having
either a white cal--
careous or a red
ferruginous c e-
ment.

I Fonuerrous | (Feer) | LrrHotocY | 
'p;;;"*;;".

I I I 
ROPERTI

Red shale predom-
lnates, but gray,
blue, black, and
decolorized shales
a r e included.
Some parts are
fissile, bthers
massivemud-
stone.

Red, gray, and
yellow muddy
sandstones o f
varying hard-
ness due to un-
equal cementa-
tion;. in places
atKosrc.
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T tr.;te 7.-Geologic f ormations in nofihetn Tit ginia-Continueil

Gnoup lNo
ForuaT roNs

Tntcrness Ltrnolocv

Red mudrock and
r e d micaceous
sandstone, with
some gray, green,
and vellow sano-
ston6 and shale.

Upper 2,500, feet
conslsts 01 oarK-
bluish and green
sandstone with
some argillaceous
and arenaceous
shale. Weathers
to rustv color.
Lower 1;750 feet
less sandy, and
consists of olive-
qreen, stiff silic-
Jous shale with
intercalated beds
of areen fine-and
evei-grained flag-
stone.

W.Lren-BnenrNc
Pnopnntrrs

Catskiil forma-
tion

2,W+

Jennings forma-
tlon

Romney shale 1,350

Very poor water
beireis. No data
on deep wells,
but those more
than 100 feet deep
yield no more,. on
the averaqe. than
those less itrin t00
feet deeo.

Middle
Devonian

Predominantly fis-
sile black ihale
with bands of
black argillaceous
limestone; stiff,
hackly olive-
green ,mudrock,and Deos or sano-
stone. Olive-
green shale in
Jome places fis-
sile, in o t he rs
comDact. Tsrtn
lensis of black,
kno tty argilla-
ceous limestone.

4,250 (!)
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Gnoup nr.ro I Tnrcrrnss

t9

Fonlrerror.ts (Fnnr) Ltrnor,ocv WatBr-BnenrNc
Pnopnnrrrs

Tl.st n 7,-Geologic f ormations in noflhertt lirginia-Continued

Lower
Devonian

Oriskany sand-
stone

2WX

Gray to white and
blue siliceous and
calcareous sand-
stone and con-
glomerate.

Surprisingly poor
results. General-
ly hard water.

Helderberg
limestooe

500

Gray to dark-gray,
somewhat cherty
medium - bedded
limestone; fine-to
coarse-grained
limestone, with
beds of knotty,
dark siliceous
limestone a n d
thin-bedded lam-
inated blue lime-
stone.

Surprisingly poor
for a limestone.
Hard water.

Silurian

Cayuga group 1,050

Thin-bedded black
limestone with
solt gray calca-
reous shale which
weathers yellow,
White and red
sandstone, alter-
nating with lami-
nated gray lime-
stone. Red sand-
stone and much
soft fissile yellow
shale.

Clinton
formation

50+

Ferruginous thin-
bedded sand-
stone, buff fine-
grained fissile
shale, and gray
and green shale.
Lower half con-
sists of pure-
white quartzitic
and conglomerat-
ic sandstone
gradingdown-
ward into a dull-
red thicL-bedded
ferruginous sand-
stone.

Tuscarora
sandstone

40t)
Thick-bedded buff,
firmly. cemented
quartzlte.
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T esLn 7.-Geologic f orrnations in northern Vir ginia-Continued.

A-- | Gnoun axo

I 
Fonrraarrons

--i---I JuniataI formation

THICKNtss
/I'..-)

150

Lrr'or.ocy | 
*fl".X-,u#l:.'

I

.'Jr(e(l ano some gray 
I

and greeo mud- I

rock and red Isandstone, I

Upper
Ordovician

Middle
Ordovician

Oswego sand-
stone

200-3co Thick-bedded
brownish speck-
led sandstone.

Martinsburg shale
is a reliable, con-
sistent source for
shallow drilled
wells. Unwise to
drill deeper than
200 f eet, and
chances are poor
of obtaining a
large supply from
a single well.
Water likely to be
poor and hard.

Martinsburg 2,000-3,000

Yellow, greenish,
dark-gray, a n d
black carbona-
ceous and calcare-
ous shale, with
some arkosic
sandstone a n d
thin limestone
beds. Mostly fis-
sile but in part
masElve.

Chambersburg
llmestone

20G250
Darkcompact
nodular argilla-
ceous limestone.

Good wells in these
formations and in
the Frederick lime-
stone.a Depth of
400 feet a good
place at which to
stop drilling an
unpromising well.
Water generally
hard. The Quan-
tico slateb is a
poor water bearer,

Lower
Ordovician

Athens (l)
limestone

100+
Shaly limestone
with some dark
even-bedded
limestone.

Lenoir
lime-
stoneEOnes

River

50
llack crystalline
Itmestone con-
taining black
cnert.

lime-
stone

50 Light dove-gray
compactlime-
stone.

Beekmantown
limestone

2,5W

Bluish fine-grain-
ed thick-bedded
limestone, spar-
ingly fossilifer-
ous, In part
somewhat cherty,

d The Frederick limestone (probably of Chazy age) consists of blue, slaty crystalline
limctone, which is brought to the surface by faulting iorth of Lesburg,-Loudoun Countn

D Tbe_ Qrnnlisa slate (Ordovician) of Prince William County and the Boutheast€rnpart,of: Fairfax County consists of blue slate with a conglomeratL at the bse and someinterH.ded rhyolite flows.
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Upper'Cambrian Conococheague
limestone

2,@0+

1,500+

1,500-1,800

1,2@

Blue magnesium
limestone with
thin, ,contorted
argillaceous lami-
nae that weather
slowly and stand
out on the out-
crops in a char-
acteristic fashion.
Contains inter-
calated beds of
sandstone a n d
dolomite, with
oolitic and con-
glomeratic lime-
stone,

Blue and gray aF
gillaceous thin-
bedded limestone
and calcareous
shale.

Characterized by
red mudrock,
mostly green
shale, some cal-
careous flaggy
sandstone, a n d
dolomite.

Elbrook lime-
sf,one

\,Ilddl.
Cambrian

Lower
Cambrian

Waynesboro
formation

Tomstown
dolomite

Very good source of
lrater, but gives
erratic results for
different localities.
Water hard.

Only one well in
this formation; it
shows a good
yield and is only
of moderate
depth.

Antietam
sandstone

Blue-gtay to
dark-gray coarse-
grained thick-
bedded dolomite
with some beds
of limestone.

White to dull
iight-brown fos-
siliferous sand-
stone composed
of well-worn
grains o{ quartz.

Grades verticaily
into Antietam
sandstone. Uni-
form textured
dull bluish-gray
sandy shale
with a few beds
of sandstone.
Weathers to light
greenish-gray.

Fair water bearer:
wells less thari
100 feet deep give
largest yields.
Water hard.

Poor source of
water; wells 100
to 200 {eet deep
seem to give best
results.

800-2,000
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Tasr,n 7,--Ceologic f ormations in northern Virginia-Continued

Acn Gnoup awo
Fonrrrarrors

Tntcrr.rrss
(Fser) Lrrnolocv Wnren-Bnanrr.rc

PnopBantes

Lower
Cambrain

Weverton
sandstone

Loudoun
formation

White to gray
massive - bedded
sandstone, com-
posed o{ fine
grarns 01 water-
'worn quartz.
Some fine con-
glomerate in-
cluded,

Dominantly a
dark-gray fine
textured slate,
with shale, sand-
stone, and con-
glomerate.

Poor source of
water; wells 100
to 200 feet deep
seem to $ve best
results.



Gnoup lro
FotverroNs

Rocr FonuArroNs

TsrcrNess
(FBnr)

WerBn-Balnrnc
Pnoprnrrrs

23

Lrrnor,ocv

T irr:;r,B 7.-Gcologi.c formationr in northern l/ir ginia-Continued

o'*15i"

Granite
eastern

of the
belt

Dark bluish-gray
when fresh;
rather fine and
uniform texture;
composed . o. f
qlrartz, plaSto-
clase, muscovlte,
biotite, and sub-
sidiary minerals.
Exhibits locally
well-marked
planes of schis-
iosity. A later,
more massrve
facies shows some
mineral parallel-
ism, but not
schistosity.

Poor water bearer.
Best results seem
to be found be-
tween 200 and 300
feet, but it ig
thought that at
such depths the
water is o{ten of
shallower origin.
Lower limit of dril-
ling should be 500
feet andpreferably
300 feet. Water
h,ard in many
ptaces.

Marshall
granite

Light-gray, pink,
and green granite
and quartz mon-
zonite injected
by pegmatite
with blue quartz.
In places spotted
with garnets.
May be massive,
gneissoid, or
schistose, with
considerable min-
eral alteration.
Relations to
granite of the
eastern belt un-
known.

Poor water bearer;
an added yield of
5 eallons a minute
foi each 100 feet
of deoth seems to
be th-e rule.

Peters Creek
quartzite

Quartzite and
chlorite schist.

Wissahickon
. schist

1,000t

Finely crystalline,
sparkling. bluish-
green scnrst, com-
posed of chlorite,
muscovlte, and
quartz in vari-
able quantities
and albite at cer-
tain horizons.
Ciosely crumpled.
Contains inter-
calated lava
flows,

Fair water bearer.
Scant data seem to
indicate a sudden
increase in yield
below 3@ feet, but
there is a uniform
yield from 100 to
300 feet. Gener-
ally good water.
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Algonkian

Catoctin
gfeenstone

White marble

Basalt flows al-
tered to a crystal-
loblastic green
amphibolite, con-
taining remnants
of feldspar, horn-
blende with some
original pyroxene,
secondary quartz,
epidote, a n d
chlorite. Occurs
as a massive
amygdaloidal as
well as horn'
blende schist.

o[*.: rru crystal-

Poor water beare!;
shallow wells Seem
to be as satisfac-
tory as deep ones,
Drilling very dift-
cult, Water gen-
erally of excellent
quality.

1,000f

Lrrnor,ocy Wlten-Brlmr.rc
Pxopsntres

Not many data.
Seems to be only
fair water bearer
for a calcareous
sediment.
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GEOLOGIC HISTORY AND STRUCTURE
The geologic history of this area, in so far as it is recorded in the

rocks, began in Algonkian ( ?) time, with the deposition of calcareous
materials on the floor of a sea which invaded the western part of the
present Piedmont province and perhaps the entire northern Virginia
area. Later the sea apparently withdrew and a thick covering of basaltic
lava was poured out over the calcareous deposits. Farther to the east,
during the same or a subsequent invasion of the sea, a thick deposit of
mud was laid down to form what is now the Wissahickon schist, and
then it was covered by sand. After an unknown interval granitic
magma invaded these sediments in both the eastern and western parts of
the Piedmont region, perhaps contemporaneously, to form the Marshall
granite and the granite of the eastern belt. A crustal disturbance began
to exert tremendous comprepsive stresses in late pre-Cambrian time
and the rocks of the Piedmont area were folded and metamorphosed.
As a result of the intrusions and deformations the calcareous deposits
were converted into the white marble, the lava flows into the Catoctin
greenstone, the mud into the Wissahickon schist, and the sand into the
Peters Creek quartzite. The deformation of the Piedmont region was
followed by a long period of erosion, as a result of which the deep-seated
granites were exposed.

The advent of the Cambrian period ushered in the long Paleozoic
era, with almost unbroken marine sedimentation in at least oarts of the
area. The Lower Cambrian sediments were perhaps the most wide-
spread, as they still occur in outcrops as far east as Bull Run Mountain,
in frince William County.

Most of the other Paleozoic formations were, however, apparently
laid down only in the western part of the area. fn general, the early
Paleozoic deposits above the basal arenaceous deposits are limestones, .

dolomites, and calcareous shales, whereas the Martinsburg shale and
higher formations are with a few exceptions dominantly clastic.

The variations in the sedimentation during the Paieozoic era were
produced by only minor geographic changes. It was not until the end

of that era that a radical change occurred-the Appalachian revolution.
From the southeast came great compressive forces which crumpled the
earth's crust, shortening its southeast-northwest dimension in the area
affected by many miles, and built up great mountains out of the former
sea bottom. The rocks of the Piedmont region were folded into a syn-
cline in the eastern part, and into an arch known as the catoctin-Blue
Ridge anticlinorium farther to the west and further altered. Eady
in the deformation they were pushed bodily northwestward, along low-
angle fault planes, over the younger sediments. one of the main over-
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thrust faults lies at the western foot of the Blue Ridge. (See Pl. 2.)
The dominant structural feature of the Shenandoah Valley east of Little
North Mountain is a large syncline, along the axis of which lies an
outcrop of Martinsburg shale. The eastern limb of the syncline was
partly overridden by the Blue Ridge overthrust mass, and the western
limb is terminated by the trace of another overthrust fault along which
the syncline itself moved northwestward. (See Pl. 2 andFig.4.) West
of Little North Mountain is a large anticline with smaller folds near by.
The axis of this anticline forms Great North Mountain.

The Appalachian revolution was followed by a long period of
erosion during which the mountains were worn down, probably neady
to a plain. Then in the Triassic period an elongated basin began to form
in the Piedmont area, and gravel, sand, and mud were deposited by
the streams in this basin. During and after this sedimentation igneous
material was intruded in the form of sills, dikes, and stocks of diabase
and extruded as lava flows. In late Tria'ssic or post-Triassic time the
basin was broken into blocks by normal faults, and the western border
was down-faulted about 500 feet or less,8 forming the Catoctin border
fault. Thus the Triassic sediments were depressed into the older rocks
and were partly preserved from later erosion.

After the Triassic period there was still more erosion, with the
development of extensive lowland plains. In early Cretaceous time the
nonmarine Patuxent and Patapsco formations were laid down in the
eastern part of the area. After their deposition there was probably no
more sedimentation in this area until late in the Tertiary period or early
in the Pleistocene epoch, when the high-level terrace deposits were laid
down. Later in the Pleistocene epoch and in the Recent epoch other
gravel deposits were spread over the older formations at lower ldvels
in the eastern part of the area.

8 Roberts. J. K., The gology of the Yirginia Triasslc: Yirginla Gol. Survey Bull.
29, D. 77, 7928.
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OCCURRENCE OF GROUND WATER IN RELATION TO
ROCK STRUCTURE

Unconformities mark buried ancient land surfaces and imply the
cessation of one period of sedimentation and the beginning of another,
generally with an intervening period of erosion. There may or may not
be a radical difference in the nature of the deposits in the two series
of unconformable sedimentary rocks. Where there is not, the uncon-
formity is of no particular interest in the discussion of ground water,
but where there is, especially where there is also a discordance in the
dip of the two series of beds, the unconformity must exert some in-
flunce upon the movement and disposition of the ground water. For
instance, at many places in the Atlantic Coastal Plain the unconformity
between the Cretaceous beds and the underlying ancient rocks repre-

,'li -- .- Qte! -{,."_

FrcunB 2.-Block diagram of an eroded pitching anticline. The beds of shale,
limestone, and sandstone have been closely {olded and beveled by streams
and other agents. The weak rocks occupy a lowland surrounded by a ridge
of resistant saldstone. The anticline pitches to the right, causing the out-
crops of formations to disappear successively in that direction.

sents an excellent water horizon, and at the same time it generally marks
the lower limit of large water supplies. An unconformity may be
marked by a weathered zone, and in such a zone fractures, solution
channels, and decomposed rock serve .as good water-bearers. Valleys

27
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with alluvial fill in the buried ancient land surface may also serve as
excellent water conduits, whereas the ancient divides may be barren of
watef.

Anticlines, or up-foids, in the beds of rock, affect the ground water
in two important respects: First, if the anticlinal axis plunges, artesian
head may be developed along the axis. (See Fig. 2.) Second, a good
water-bearing formation may be brought to or near the surface along
the axis of an anticline, whereas on the sides of the anticline this forma-
tion may be too deeply buried to be reached in drilling. The Cayuga
group of limestones, the Helderberg limestone, and the Oriskany sand-
stone of the western part of Frederick County are near the suriace on
the limbs of anticlines, and they are more promising sources of water
supplies than the overlying Devonian sediments or the underlying
Silurian formations. A well may also tap the water-bearing bed at some
point down the dip frorn the axis, and the water that has percolated from
the outcrop down to the well may be less highly mineralized than the
water farther away from any outcrop of that bed.

Frcunn3.-Block diagram of-an eroded,pitching syncline. (Compare with Fig. 2.)rne resrstant sandstone forms a ridge in the lowland eroded on the surround-ing weaker limestone and shale.

Synclines, or down-folds, are in general favorable to the develop
ment of artesian pressure, and if the water-bearing beds crop out in the
limbs of the syncline at higher altitudes than the land surface nearer
the axis, the conditions are favorable for obtaining flowing wells. (See
Fig. 3.) On the other hand, a syncline may caffy a water-bearing bed
to such great depths as to make it unavailable for wells near the axis

VIv,

7ffi:ti47t,
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of the fold. If water percolates into the out-
crop of a water-bearing bed at a high level
on one side of a syncline, it may be carried
down the dip of the bed to a great depth,
heated as a result of the high temperature
prevailing at that depth, and thence carried
up by artesian pressure to the opposite side,
where it may be discharged as a warm spring
at a level lower than the outcrop. The

' warm springs of central-western Virginia
are, according to Reeves,4 due to this con-
dition.

Faults, or displacements of the rocks
along fissures, may act in any of three ways
to modify the disposition of ground water.
A fault fissure may act as a conduit, espe-
cially if the rock which it cuts is brittle.
Thus warm water or even hot water may be
brought to the surface along faults from
great depths. If the fault fissure is filled
with gouge it may act as an impenetrable
dam to store water on the upstream side, or
the water may be dammed if the broken
edge of the water-bearing bed is brought
next to an impermeable bed by the faulting.
A fault may displace a water-bearing bed so
that it may be encountered in drilling at
either a higher or a lower level than where
it is expected, or it may cut out the bed
entirely at the well site, or it may cause the
bed to be encountered twice in the same well,
In the northern Virginia area faults are com-
paratively rare, and so far as known there
are no local examples of the effect of faults
upon ground water. (See Fig. 4.)

Joints, fissures, and bedding planes may
be efficient conduits for water, especially if
they are near enough to the surface to be
enlarged by weathering and solution. Joints
and fissures are likely to decrease in size
and number with depth, but bedding planes
may remain channelways even at consider-
able depths. In beds of soluble rock, such
as limestone, the structural features men-

springs of Virginla: Yirginia Geol. Survey Bull. 86, pp.,r-rJ,"iiifi' Frank, rhermal
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tioned may be enlarged greatly by the solution of the walls, and a great
maze of interconnected tunnels and galleries may carry large quantities
of water, forming true underground streams and lakes.

In northern Virginia artesian conditions are best developed in the
Coastal Plain, where flowing wells are obtained on the lowlands near
sea level. The deposits underlying the Coastal Plain consist of alternat-
ing beds of sand, gravel, silt, and clay, which dip at low angles toward
the east from their outcrop areas. The water-bearing sand and gravel
generally contain water under some artesian pressure, owing to the con-
fining effects of the less permeable clay beds above and below them.
Water under artesian head is also encountered in some places in the
Triassic rocks, especially in the western part of the Triassic basin,
where the westward dip of the rocks is greatest.
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OCCURRENCE OF GROUND WATER IN RELATION TO
THE PRINCIPAL TYPES OF ROCKS

Igneoas rocks.-Intrusive igneous rocks do not contain intercon-
nected pore spaces through which water may pass, but after earth
stresses have acted upon them, they develop joints in two or more
intersecting sets and in some places shear zones and faults. The joints
are attacked by weathering and solution and consequently are most
open near the surface. (See Pls. 3, A and 7, A.) In addition, the joints
become less numerous with depth. In such intrusive rocks ground water
in economic quantities is generally found in the joints, and therefore
the likelihood of obtaining a water supply from these rocks to depths
of more than a few hundred feet is small. Shear zones and faults may
yield water freely and go deeper than the joints, but they are found
only in certain localities. A zone of weathered rock, most commonly
very porous, at the base of the soil is generally promising as a source
of water, and it is suspected that in many deep wel1s drilled in granitic
rocks the chief supply of water comes from the weathered material.

Rocks formed of extrusive lava are extensively jointed and con-
tain flow breccia, lava tunnels, and other large openings which are excel-
lent water conduits and make this rock a superior water bearer. In
the course of time these openings are generally obliterated by pressure,
recrystallization, and other agencies, and hence lava rocks, such as

the Catoctin greenstone, that were originally doubtless excellent water-
bearing formations have become very unproductive.

M e tomor phic rocks.-Contact metamorphism, whereby new material
has been introduced into a rock, is usually detrimental to that rock's
water capacity, because not only are its pore spaces filled with the new
material, but replacement may destroy all the openings that might
serye as channelways for water.

Regional metamorphism may increase the capacity of a rock for
water, especially where a shale or an igneous rock is compressed into a
schist. The incipient fracture planes so developed may become en-
larged by weathering, so that large quantities of water may move
through or be stored in them. A schist is usually rather soft and easy
to drill. A slate behaves very similarly to a schist, in that the slaty
cleavage provides excellent space for water when the cleavage planes
are once opened up. A gneiss is not usually different from a granite in
its water-bearing properties. When a limestone is changed into a
marble the joints and solution channels are likely to be closed, but new
openings of the same kind may later be developed in the marble. A
quartzite is a very poor water-bearer unless it is fractured, and even then

31
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it may remain a poor source of water, because its relative insolubility
prevents much enlargement of its fractures by solution. (See Pl. 3, B.)
It is also hard to drill.

Sediru.entary rocks.--The clastic rocks, such as gravel, conglomerate,
sand, sandstone, silt, clay, and shale, and their derivatives of mixed
types, differ from one another in their water-bearing properties. Clean
gravel, such as some of that encountered locally in the sediments of the
Coastal Plain, is one of the best of water-bearing beds. Much gravel,
however, has a matrix of silt or sand that diminishes its permeability to
a greater or lesser extent. Conglomerate is generally a poorer source
of water than gravel, owing to the cementation of the matrix. In
cemented conglomerate the water must percolate through fractures,
which may be rare, as in the limestone conglomerate o{ Triassic age in
northern Virginia.

A well-sorted sand usually yields large quantities of water. In the
Potomac group the chief water supplies are generally found in beds of
sand. Sandstone, if the sand was clean and well sorted and has not
been cemented too much, is also an excellent water-bearer. Much sand-
stone is jointed and bedded, and in such rock the joints and bedding
planes add considerably to the space available for water. However, the
Cambrian, Silurian, Devonian, and Triassic sandstones of northern Vir-
ginia are disappointingly poor water-bearers, because of the high degree
of cementation and poor sorting. The Triassic sandstones contain
much silt, which not only reduces the number of large pore spaces but
also makes the rocks less brittle and hence less likely to fracture and
produce joints under stress.

Clay is a poor source of water, because it consists of particles that
are so small that the pore spaces between them hold the water by molec-
ular attraction. The clays of the Potomac group yield practically
no water. If the clay has become hardened into a shale, bedding planes,
shaly partings, and joints may be numerous and more or less uniformly
distributed, so that most shales are to be considered reliable sources of
small water supplies. The Martinsburg shale is an example. shallow
wells in shale tend to survive drought better than similar wells in most
other types of rock. The water in the shales of northern virginia is
usually rather highly mineralized. Mudstones like those in the catskill
formation, somewhat similar to shale tithologically but lacking the shaly
partings, are usually very poor water-bearers.

Limestone is an erratic source of water. Its joints and bedding
planes are enlarged by solution by water charged with carbon dioxide,
probably above or immediately below the water table. when the soru-
tion channels become sufficiently widened, the water behaves like that
in a surface stream. where a large channer or underground stream is
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A. Valley-floor peneplain, dissected deeply by modern streams, and Sleepy
Creek \{outrtain, remnant of an earlier peneplain, in background. Betrveen
Gainesboro and Cross Junction, Frederick County, Virginia, looking north'

Beelrnantown dolomite
Cnrrnfrr \Iiroinia

B. Large spring issuing from near Vaucluse, Frederick
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A. Valle1'-floor peleplain, dissected deeply by modern streams, ancl Sleepy
Creck I{ourrtaiu, renlrant of au earlier peneplain, in backgrouncl. Ret"veen
Gainesboro and Cross Junctiotr, Freclerick Conntl', Virginia, looking rrorth.

B T.aroe snrins issring from Beel.matrtou'n dolomite near Vaucluse, Frederick
CountY, Virginia.
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encountered by a well, an almost inexhaustible supply of water may be

obtained. If a weli misses the channels a dry hole may result. Many

of the channelways become fi1led with mud, and a well drilled into one

of these mud-filled channelways may be a failure unless the mud can

be cased off. The behavior of limestone wells during a drought often
causes considerable difficulty, because they may go dry with no warning
whatever in the nature of a gradual diminution of yield and because the

water in most iimestone fluctuates widely over periods of excessive and

deficient rainfall. The water from limestone we1ls is usually hard, and

it is also 1iabtre to pollution owing to the ease and rapidity with which
the water moves through it and the iack of natural filtration.

OBSERVATION WELLS

In Arlington and Fairfax counties five dug we1ls have been subject

to close observation by the United States Geological Survey for some

time past. On four of them automatic water-stage recorders have been

maintained and one has been measured weekly. The wells are named

for convenience according to name of the owner of the property. Two
of the weils are in Arlington County, namely the Ross well, near Ross-

lyn, Arlington County, and the Halls Hili School we1l, in Hal1s Hi1l,
about midway between Rosslyn and Fa1ls Church. The remaining three

wells are in Fairfax County situated 0.9 mile northwest of Tysons Cor-
ner,2.4 miles west-northrvest of Fairfax, on the western bank of Dif-
ficult Run, and 2.6 miles west-northrvest of Fairfax, on the property
of }dathaniel Bacon. These wells are referred to as the "8e11 well," the

"Swart we11," and "Bacon we11," respectively. The two wel1s in Arling-
ton County and the Bacon well are abandoned wells and the other two in
Fairfax County were dug in connection with the present investigation,
with the permission of the owners of the property.

A well, known as the Glendale Farm wei1, orvned by O. E. Meinzer,
has been under observation since October, 193.5. This well is in Fau-
quier County, 1% miles northeast of Catlett on highway 233. It is a
6-inch drilled well, 94 feet deep. The detailed description of these

observation wel1s and the complete record of the measurements may be

found in Water-Supply Papers 777 and 817 of the United States

Geological Survey and may be purchased from the Superintendent of
Documents, Washington, D. C., for 30 cents and 75 cents respectively.
Hydrographs of the Bacon, Ross, Hal1s Hills School, and Glendale
Farm wells are presented in Plate 5. The monthly precipitation, meas-

ured by the United States Weather Bureau at Washington, D. C., for the

same period is also shown.
The records of the wel1s are not

record of the Ross well is the longest,
all of the same length. The

havins been started in the late
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spring of" 1928; the Bacon rve1l record dates back to August, 1931; the
Halis Hills School record to October, 1932; and the Bell and the Swart
records to April, 1932. The l-rydrograph of the Ross well covers the
period of diminishing ground-w'ater supplies rvhich culminated in the
severe drought of 1930, whereas the history of the other we11s is knorvn
only during the period of recovery since the drought.

The rainfall in northern Virginia is distributed rather uniformly
throughout the year, though reaching a maximum in the summer months,
but the water 1eve1 in the we1ls usually declines during the late spring,
summer and autumn months at a rate that is remarkably constant in any
single locality. This decline is a visible and potentially measurable
function of the drainage of ground water out of the zone of satura-
tion, by way of perennial strear-ns, springs and marshy places where the
water can evaporate from the soil and transpire through the leaves of
marsh-plants and trees. During the gror,ving season of the vegetation
much of the moisture which exists in the soil above the saturated zone
is exhausted through direct evaporation and through absorption by the
roots o{ plants. Therefore the summer rains of only light or moderate
intensity do little rnore than replenish the soil moisture, and consequently
the ground water in the saturated zone continues to decline. Occasional-
ly, however, the rain is so intense and long continued that the soil in
the root zone receives more water than will remain suspended long
enough to be used by the plants, and the excess percolates downward
into the saturated zone. Then the supply of ground water is repienished
and the water levels in the rvells rise. Such I,vas the case in August,
1928, when a severe storm brought the monthly rainfall to a total
of 74.47 inches. The hydrograph of the Ross well indicates a rise in
water level of about 2 f.eet f,or the earlv Dart of that month.

Normally the decline of the water level continues until the vege-
tation becomes dormant and enough rain has fallen to replenish the soil
with moisture. The date of the beginning o{ ground-water recharge
varies from season to season with the quantity of the moisture left
by the vegetation, the amount and intensity of the rainfall, and. to a
slight degree, the factors affecting the rate of evaporatiorr, 

"1ro 
in some

seasons snow and frozen ground. The time of recharge varies some-
what from place to place according to the nature of the soil, thickness
of the zone of unsaturated soi1, the topography, and the amount and
character of the vegetation, ancl probably other factors. In L928-29
recharge at the Ross well began early in February ; in 1929-30 in Jan-
uary; in 1930-31, near the encl of March; in 1931-32, in January; in
1932-33, in the middle of October; in 1933-34 in January; in 1934-35
in September, which ll,'as an unusually rainy month ; in 1935-36 in Jan-
uary; and in 1937 in October. In October, 1932, and in subsequeni



V
ra

cr
xr

a 
G

B
or

-o
cr

ca
r-

 S
ux

vs
y

B
ur

ur
rn

 5
0 

P
r,

er
p,

 5

rn
8

tn
9

19
30

19
32

l9
3l

19
33

19
94

,
19

35
19

36
19

3?

$t 8i Q
LI E
$! {

I8
8

\Q
$

$R
S

R
$$

R
R

s.
T

 O
N

S
 F

R
s $ 

$$ ts to
 '\

€e '!
d .\ I q I sj

. I ;q
-

ttt
tl

A

1.
, 
\

I
I

t\
d'

\
N

\
A

lv I
\

t\
A

A
(

\N
\r

,f
\.

hJ
\

B
A

C
O

I
W

E
LL

/\
V

d J
N

\ \
/\

A
I

\\
A

V
A

\
r\
t\

A
N

Jt

I\
l

\
d

U
\

\^
n

\
/"

x
\,\

l
I

R
O

S
S

 W
E

LL
\,

I
\

J
\\

V
-\

\
\ I

\
\

V
A

\t-

ll
H

A
LL

S
 H

IL
L 

S
C

tl
H

O
O

L
V

E
LL

o
G

LE
D

A
LE

A
R

M
E

LL

t\
\/

t -a
l

I
$ N +

t

€ s R q1
6

Itt
l

llt
tl

ttt
tl

rt
t 

I
rlt

tl
tlr

l
l+

.4
o

:ll
cL

es
/7

.4
J

'h
ch

es

I

I

I
l.

r
t

I

.l
t

a
lrl

t,
.lt

I
l,l

ffi s.
t![

S
!

hl
llr

ll.
fr

Jl
ll

rl
lll

lll
.

h
ia

l$
r\

ii
sr

sA
ie

\\N
Y

i.\
.s

S
l

$f
;$

\$
q

i$
qt

qi
i$

$c
l

JN
\$

\\;
\\q

.8
€n

iN
i$

$t
S

i$
eE

\A
in

!$
$$

$$
q$

{i
ifr

$$
$s

'Y
$h

ii
$e

$$
$

ls
e$

{R
!$

$$
$$

$q
t

19
30

l9
8l

t9
itz

19
3i

1
19

34
19

85
l9

86
19

! Y

F l.r
J .l IL z J d .r
J J Y IJ a ; 3 T L ! I is I i .6

H
yd

ro
gr

ap
hs

 o
f 

ob
se

rv
at

io
n 

w
el

ls
 i

n 
A

rli
ng

to
n 

an
d 

F
ai

rf
ax

 c
ou

nt
ie

s,
 v

irg
in

ia
.



OssBnverrox Wpr,r.s 35

years when all five wells were being observed, it was {ound that ground-
water recharge began at each well at very nearly the same time'

Between 1928 and the winter of 1930-31 there was a decline in the

low stages of the Ross well and also in the high stages' Then in 1931

the uptrend began, recharge lasting through the summer of 1931, and
continuing, after a brief lapse in the autumn of 1931, until the spring oI
1932, at which time the water level stood higher than at any previous
time covered by the record. The succeeding low stage was not so much
depressed as bny of the former low stages, and the high stagd of 1933

is almost 4 feet higher than that ol 1932, over 7 feet higher than that
of 1931 and almost 10 feet higher than the extreme low stage of 1930-
31. The high stages in 1934 and 1935 were about equal to the high stage
in 1933, and the low stages in 1934 and 1935 were about equal to the
low stage in 1933. In 1936 both the high stage. and low stage

were depressed about 2 leet below the corresponding 1935 levels,
and in 1937 the high stage failed to attain the level of 1936'by about
1 foot. ,Early recharge in October, 1937, may. have ended this down-
ward trend. Thus the record of this well indicates that the ground-
water storage has fully recovered from the depletion of the preceding
dry period and has entered another period of decline. The records o{
the other observation wells a.re very similar to that of the Ross well for
identical periods of time.

The Swart well is rather unusual because'the water is so near the
surface that when the other wells reach their high stages, the water in
the former well is cut off at the surface of the ground. The well is
situated in a swampy area abounding in plants whicli deiive their water
from the water table instead of the soil moisture, so that the well
clearly records the pumpage from the zone of saturation by the plants
with a daily dectine in the water level of about 0.1 foot, and recovery
after darknesS when the plants cease to be active.

The Bell well behaves in a different, but equally unusual manner.
During periqds of abundant rainfall the water level is very'near lhe
surface, but in a dry period, it declines very much more rapidly than
the other wells, .and conversely, it recovers very much more rapidly.
Thus the record of this well records:all the changes in level affecting
the others, ,but to an exaggerated extent. It is believed that at ieast
one reason for this is that the soil in which the well is dug is very
nearly impeivious, as shown by tests made on samples in the hydrological
laboratory of the United States Geological Survey. (See Table B.)

The records of nearly all of the wells show, to variable degrees, the
effects of changes in barometric pressure upon the ground waters. The
effect is not well defined, or not discernible at all, when the soil in the
zone of aeration is dry; but during rainy ,periods the moisture in the
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soil clogs the pore-space so that changes in the pressure of the free air
above the ground are not transmitted easily to the air in the interstices
of the soil immediately above the water table. Thus when the atmos-
pheric pressure drops, the imprisoned air below exerts a relatively greater
pressure upon the water table than the free air exerts upon the water
surface in the well, and this pressure is released by the rise of the water
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Frcunp S.-Fluctuations of the water level in the Ross well, caused by changes
in the atmospheric pressure.
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level in the wel1, Converseiy, when the atmospheric pressure increases,
the free air pr"rshes the water downward into the well. In very dry soil
these barometric changes are transmitted from pore-space to pore-space,
so that the pressure in the innumerable air-columns which connect the
air above the surface with the water table is equal to the pressure of the
air above the water in the well and there is no difference in head set up.
Figure 5, prepared by W. l.[. White and L. K. Wenzel, hydraulic
engineers in the U. S. Geological Survey, shows a portion of the
hydrograph of the Ross well when the soil is dry, and another
portion of the record when the soil is wet. For each period the barograph
is drawn in, converted from terms of inches of mercury to feet of water,
and inverted, for purposes of comparison.
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WATER-BEARING PROPERTIES OF THE ROCK
FORMATIONS

Pre-Cannbrian zahite vn"arble.--:Ihe white marble crops out in small
linear areas'in which it is exposed by the erosion of the overlying Catoc-
tin greenstone at the crests of small, sharp anticlines, on the eastern limb
of the Catoctin-Blue Ridge anticlinorium, in Loudoun County. The
outcrops conform to a singie axial line trending northeast by north about
1 mile east of the eastern boundary of the Marshall granite outcrop.
The outcrops of the marble are too small to be shown on'the map that
accompanies this report.

Information was obtained from the drillers in regard to six dornes-
tic wells'diilled into the white marble. These wells range in depth
between 25 and 120 feet and average 68 feet. The reported yields
range between a quarter of a gallon and 15 gallons a minute and aver-
age B gallons. The yields appear to be only slightly below normal for
ordinary limestone wells. The open spaces in the ancient limestone may
have been closed by recrystallization and rock flowage during its meta-
morphism into marble, and as the formation is buried beneath the Catoc-
tin greenstone, the water may have had little opportunity to circulate and
to dissolve large channelways. The analysis of a single sample of water
from this formation shows a hardness of 116 parts per million.

Catoct'i,n greenstone.--The Catoctin greenstone lies at the surface in
two belts in Loudoun County. (See Pl. 2.) These belts form the
westetn and eastern limbs of the Catoctin-Blue Ridge anticlinorium,
bounded on the east by the Catoctin border fault and on the west by the
overthrust fault at the western foot of the Blue Ridge. The rock is
schistose in the eastern belt and more massive and dense in the western
belt. It consists of successive lava flows which have been folded and
extensively metamorphosed. The original openings have to a great
extent been closed by metamorphism, but some small openings have been
produced by the development of cleavage. Altogether the formation is
massive and hard and is a poor water-bearer.

Tre:-e 9-Aurage yield. of wells ending in Catoctin greenttone in relation to depth o! uells

l*.,*'u**t""".

Yrer,o (Grlr.ows e Mrwurr)
Dnrrn (Fanr)

Range Average

0-100..
101-200.
201-3w.
30r-704.

IJ
14

r7n_30

2-30
/+-'7%

t-12

4
o
4
6

Yr-30 4%
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Information was obtained in regard to 93 wells with an average
depth of 85 feet, that draw water from the Catoctin greenstone. The
yields of these wells, as reported, range from about a quarter of a gallon
to about 30 gallons a minute and average about 4l gallons.

The available information indicates that if a well is unsuccessful
in the first 200 to 3@ feet, not much is generally garned by drilling
deeper. Two of the 93 wells were reported to yield 30 gallons a min-
ute. One of these is 31 feet and the other 188 feet deep. Eight wells
were reported to yield between 10 and 20 gallons a minute, of which five
are less than 100 feet deep, and the other three are 142,170, and 350
feet deep. All the other wells in regard to which information was ob-
tained were reported to yield 10 gallons a minute or 1ess.

There are a few wells in the Catoctin greenstone that yield slight
flows, but the artesian head does not carry the water far above the
ground surface. Wells with a noticeable artesian pressure are rare in
this formation, as the fractures are generally more or less vertical,
preventing confinement of the water, and also the channelways are com-
paratively small, thus increasing the effect of friction.

Drilling into the formation is difficult. Bouldery weathering at
the base of the soil zone tends to deflect the drill bit, and the formation
itself is hard and tough rather than brittle. Where it is tilted a very
hard layer tends to throw the bit off the vertical.

Analyses of four samples indicate that the water is generally of
excellent quality, being soft and comparatively low in dissolved solids.

Wi,ssahi.ckon schi,st.--TheWissahickon schist crops out over a large
area in Fairfax and Prince William counties. The western boundary of
the outcrop passes through Dranesville, near Herndon, and about 3 miles
east of Manassas. The eastern boundary is irregular. (See Pl. 2.)
The tight folding of this formation is almost obscured by the later
schistosity that transects the bedding. Near the surface weathering
causes a leaching of the soluble material from the schist, and a skeleton
of siliceous and clayey material and mica remains, preserving the struc-
ture where undisturbed. (See Pl. 7, B.) The soil under such conditions
is rather Dorous. In the decomoosed rock some distance below the sur-
face the same condition of weathering prevails to a less complete degree.
The rock itself is somewhat tight, and it is believed that as a rule the
ground water is most abundant and is freest to move in this weathered
zone. Farther down in the sound rock there are cavities, and they
probably are more numerous, though generally smaller, than the joints
in granite. At still greater depths the schistosity probably becomes in-
cipient rather than actual. There are many qaartz veins in the schist
which were injected along the planes of foliation.
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Tlrsr.n \}.-Aoerage yield, of zoells in the Wissahickon schist for cach 100 fcct of dcpth

Yrelo (Ger.lors a MrNura)

0-100..
101-200.
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t2

(14
371

l.60

100
42

2

I

t0

Demn (Fner)

Y+-35

201-3W
2-70

340

Ye-70

The range in depth of the wells in the Wissahickon schist of which
records were obtained is rather small, and only scant data are available
concerning conditions below 300 feet. But considering the rather gener-
ous average yield of wells shallower than 100 feet and the rather slight
increase in the average yield with additional depth-about 2 gallons a
minute for each 100 feet down to 300 feet-it is probable that for
ordinary household wells 100 feet or thereabouts is generally the most
favorable depth to drill. Only about four wells in 130 obtain more than
30 gallons a minute, and three of them are between I20 and 160 {eet
in depth; therefore the chances of obtaining large yields are poor,
and a series of shallow wells perhaps 100 to 200 feet deep should
be considered the most feasible source of a large supply of water. This
generalization should be emphasized, especially in view of the fact that
the wells have rather consistently uniform yield.

Drilling in this formation is easy, for the rock is soft. It tends
to be tough rather than brittle and does not fracture as easily as some
types of rock, but this is a minor objection. The quartz veins are apt
to deflect the bit when encountered at an angle.

Analyses of three samples from the Wissahickon schist indicate
that the water is soft and low in dissolved mineral matter. It is there-
fore highly desirable for most uses.

Marshnll grani,te.-The outcrop of the Marshall granite occupies
the axis of the Catoctin-Blue Ridge anticlinorium, in a belt 6 miles wide
at the north end of the district and 4 miles wide at the south end. Middle-
burg, Mountville, Lincoln, and Lovettsville are about on the median line
of the outcrop. (See Pl. 2.) This granite intrudes the Catoctin green-
stone and the white marble; outside of the area shown on the map it
invades sediments held to be equivalent in age to the Wissahickon schist,
thereby showing its age to be younger than the pre-Cambrians sedi-
ments of the eastern part of the Piedmont province.
-Tf":"*, n. f., oral communication.
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The glanite where massive is practically impermeable except for
joints and other secondary fractures, but in places, chiefly toward the

Last side of the outcroparea, it is somewhat schistose, and in such rock,

water is abundant, especially near the surface, wher.e the planes of folia-

tion are widened by weathering. The granite, taken as a whole, is a
hard rock and a poor water-bearer, and the openings in which the water

occurs decrease in number within the first few hundred feet of {epth.
The available data are summarized below.

Tllsr,e ll.-Aoerage yield of wclls cnding in the Marshall granitc for each 10,0 faet ol depth

Yrnr.o (Gar.r,ons a MrNure)

0-100..
101-200.
201-300.
301-400.
401-500.

501-600.

4
9

t6
2l

{12
261

1,40

&
23
4
4
I

1

Yr20
0-30
441
8-35

1240

H1

The deeper wells, those from 300 to 400 feet deep, deliver the

largest yields. Below 400 feet the results afe not uniform and hence

probably too uncertain to'warrant exceeding that depth. Down to 400

leet the wells show an increase of about 5 gallons a minute for each

additional 100 feet of depth, and therefore the depth of drilling is to
be determined by the importance of the extra 5 gallons a minute yield

as weighed against the cost of drilling another 100 feet. The range in
yield irrcreases with the depth of wells down to 2N to 300 feet and then

it begins to decrease. The maximum y-.ield occurs between 20O and

300 feet. Anyone desiring more than 20 gallons a minute should plan

on drilling more thap one well,.keeping in mind the fact that there is a
definite possibility of a totally dry hole.- 

D;ili"g i" ilr" tr"ta glarrite'is difficult, and therefore expensive.

The wear on the bits is rapid, arrd dressing the tool is a frequent inter-
lude in the course of drilling. A likely source of water is probably to
be found in the zone of decomposed. rock below the soil, and the well
casing should bq driven into the rock in such a manner as to take full
advantage of this possibility.

The water in the granite is of good quatity for drinking and house-

hold use. The hardness in two samples analyzed dveraged 121 parts

Ntrugnn or Wrr,r,s
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per million, which is higher than the hardness of most waters from
granite.

Grani,te of the e:a^ttern bek._The granite of the eastern belt crops
out along the eastern border of the Piedmont province in Arlington,
Fairfax, and Prince William counties. On the west its contact with the
Wissahickon schist is very irregular, with salients, outliers, and inliers,
and on the east it is overlapped by the sediments of the Coastal Plain.
(See Pl. 2.) The age relation of this granite to the Marshall granite
is unknown; it may be older, contemporaneous with, or younger than
the Marshall.

The granite is sheared and in some localities gneissoid and even
schistose. (See Pl. 3, A.) Where it is more massive, it contains systems
of joints, which intersect at rather uniform intervals. (See Pl. 7, A.)
As the granite is in general massive, the formation as a whole is a poor
water-bearer, although there are sorne wells of moderately high yield.
Data on these wells are summarized below.

Te,a:-a r2.-averagc yictd d y;,1:,W:r,:f ,l:rff*r" oJ the eastern bctt for

Yrrr,o (Glr.r.ows e Mrxurr)
Dnrrn (Fner) NuMsrR or Wer,r,s

Range Average

0-100..
t0l-200.
201-300.
301-400.
401-500.
50r-600..
601-700.

43
t9
4
2
2

6
8

t6
26
28

701-800.

According to the above table there is a sudden increase in the
average yield of wells between 200 and 300 feet and another between
300 and 500 feet. Below 500 feet the vields seem to decrease. Thus
the most favorable depth, so far as the yiaa ir concerned, seems to be

i in the zone 2N to 500 feet below the surface. However, as the num-
ber of wells listed in the table having a depth of more than 2ffi feet iS
small, it is probable that for ordinary uses wells not more than 300 feet
deep are the safest; the maximum yield to be expected increases with
depth, but the minima remain nearly constant at all depths. Where the
need for water warrants the expenditure of more monev. the limit of
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drilling might be set at 500 feet. There is an unknown factor in the
above generalizations, and that is the possibility that much of the water
yielded by the deeper wells was encountered in shallower zones. Such
was the case, according to reliable reports, in one of the municipal wells
at Falls Church, Fairfax County (see p. 154). The water was encoun-
tered in the zone of weathered rock below the soil, and although drilling
was continued to a depth of about 300 feet, the yield was not increased
to any appreciable degree. Until further and more detailed knorvledge
is available concerning the exact depth at which most wells in granite
encounter their supplies, it may be wise to place the lower limit of drill-
ing at the somewhat arbitrary depth of 300 feet.

Only one in three of the wells in the granite tor which data are
available delivers more than 10 gallons a minute, and only one in eleven
delivers more than 20 gallons a minute, so that if a supply of 20 or even
10 gallons a minute is required, plans probably should be made for drill-
ing more than one well. It should be kept in mind also that there is a
chance of about one in thirty-five that a well will be a failure.

The granite is fairly difficult to drill, because of its hardness. Casing
should be carried below the soil, of course, but an effort should be
made to utilize the water that is so likely to occur in the zone of de-
composed rock just below the soil.

The water in the granite may be very soft but is not soft every-
where. One deep well, owned by a laundry, delivered such hard water
(hardness about 184 parts per million) that it was never used.

Loud'oun forrnation, Wwerton sandstone, Harpers shale, ond, Anti'e-
tavn sandstone.-The Loudoun, Weverton, Harpers, and Antietam form-
ations-all of early Cambrian age-are considered together for con-
venience. They crop out in Clarke, Loudoun, and Prince William
counties. In Clarke County they are exposed along the western flank
of the Blue Ridge and at its foot east of Shenandoah River. The over-
thrust fault along which the Blue Ridge-Piedmont region was pushed
westward over the younger Paleozoic formations of the Valley and Ridge
province (see p. 25) cuts the outcrop of these formations. (See Pl. 2.)
Hence the rocks west of the fault are in place, whereas the rocks
east of the fault were carried westward on the overthrust mass into
juxtaposition with them. (See Fig. 4.) In Loudoun County, the
formations as a complete or incomplete group occur as narrow, infolded
masses, aligned in a northeast by north direction. One of the larger
masses lies about a mile west of Hillsboro and extends north to Potomac
River, and three smaller areas are strung along the same axis, south-
west by south, for a distance of 6 miles, passing aboat 2 miles east of
Round Hill. Still another slmclinal outcrop is on the same axis near
the boundarv of Fauquier and Loudoun counties. and it is almost con-
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tinuous with the tip of another outcrop that lies almost wholly in
Fauquier County. Three miles east of Middleburg a small spur of a
large body in Fauquier County crosses northward into Loudoun County.
Another outcrop extends from a point about 2 miles north of Mountville,
southward for 5 miles toward Middleburg. Two miles east of this
mass is another one, about twice as large, that covers the contact between
the Catoctin greenstone and the Marshall granite. On the strike with
this mass, near Paeonian Springs, is another one,7 or 8 miles long and
less than a mile wide. The largest outcrop is contiguous on the west
with the Catoctin border fault between Leesburg and Potomac River,
widening northward. There is a small break near Leesburg, and the
mass continues southward to the Fauquier County line.

fn Prince William County the Lower Cambrian formations crop
out on the west side of the Catoctin border fault, at the boundary of
Prince William and Fauquier counties.

These formations have been metamorphosed, probably to a great
extent during the Appalachian revolution. The shale has in part been
compressed into slate, and the sandstone changed into quartzite. The
shale and slate, as in other similar formations, are not sources of
copious ground water, but probably the quartzites are especially poor,
except where they are brecciated. The formations as a whole show the
greatest alteration toward the east; slate and schist have been derived
from the fresher shales as seen near the Blue Ridge, and the sandstonel
have developed a cleavage near the eastern limits of the outcrop area.

The data f.or 2t wells, given in the table below, show an average
depth of 164 feet, with a range from 30 to 530 feet.

Trsr"a r3.-Aoerage yietd E r*i;ffi:::ilkLower Cambrian rcchs Jor cach

Yrnr,o (Glr,r,or.rs E MrNurr)
Drrrn (Ferr) Nurr.raun or Wor,r-s

Range Average

0-100
t0l-200
201-3cp

ll
5
I
J

1-r5
Y+-r5

6
6

110
1

l'iN

301-400.
401-500.
501-600.

%-16

The average yield of wells 100 feet or more deep shows no in-
crease over that of the wells less than 100 feet deep. Apparently the

6%
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average yield scarcely increases below 200 feet. The chances that only

1 gallon a minute of even less will be obtained Seem to be greater in the

wells 100 feet or less in depth, and therefore it seems advisable to drill
to 200 feet before considering an unpromising well a failure; but if an

average quantity of water is obtained in the first 200 feet, the chances

are uncertain that the yield wiil be augmented materially at greater depth.

Considered as a whole, these Lower Cambrian rocks are poor sources of
water. They contain shale and slate, which are generally poor sources,

and beds of hard sandstone and quartzite which, unless highly shat-

tered, probably worrld yield very little water. Quantities of more than

15 gallons a minute should not be expected in a single well.
The shale and slate are easy to drill, being soft but not brittle.

The folded beds might tend to deflect the drill, but this has not been

reported as a serious obstacle.
As slaty cleavage, fracture cleavage, and joints that cut through

the bedding more or less vertically are prevalent in this group o{ rocks,

artesian pfessufe is uncommon, in spite of the synclinal stfuctufe shown

by the outcropping masses. Water levels 10 to 60 feet below the sur-

face are reported (most of them the water levels at the time of drilling).
A single water sample from these sediments shows a hardness of 46

parts per million, and it is otherwise low in dissolved solids' It is

possible that samples collected from some of the deeper wells in the

slate or shale members would be mineralized more highly than the sample

already tested.

Tornstown dolovwi,te.-The Tomstown dolomite is exposed only in
Clarke County in a belt about 1 mile wide along the foot of the Blue
Ridge, and the outcrop is so disposed that Shenandoah River flows along
its axis through much of the.area under discussion.

The formation occupies ,the far edge of the syncline centered in
eastern Frederick County, but of more immediate concern are the

abundanl small, sharply plunging folds superimposed upon the major
structure. Joints are rather prominent on weathered outcrops, where

solution has widened them.' There are seven wells that tap this formation concerning which
data have been obtained. The average depth is 111 feet, with a range of
30to22o feet, and the reported yield averages 10 gallons a minute, rang-
ing between 2 and 15 gallons a minute. The yield of wells less than 100

feet deep averages 13 gallons a minute and ranges between B and 15

gallons, whereas the yield of wells more than 100 feet deep averages

B gallons a minute and ranges between 5 and 15 gallons'
These scdnty ddta india;te a definite weakening of supply at depths

greater thari 100 feet, and it is therefore regarded as unwise to drill
below 200 feeL The reason is, perhaps, that dolomite is not very solu-
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ble except at depths where water charged with carbon dioxide circulates
rather vigorously. This generalization is by "no means dogmatic, how.
ever, because wells of much greater depths conceivably might tend to
exhibit, on the averErge, a reverse in the trend of the shallower wells
and the yields at lower levels might become greater. The largest yield
to be expected is problematic, but probably 15 gallons a minute would
be an optimistic estimate.

The analysis of a single sample of water from the Tomstown
dolomite shows a hardness oi 268 parts per million and total dissolved
solids of 292 patts per million. It is a typical calcium-magnesium bi-
carbonate water from dolomite, with somewhat less hardness than many
waters from pure limestone.

Waymesboro forwoti.on.--The Waynesboro formation, like the
Tomstown dolomitg is exposed only in Clarke County, and its outcrop
is immediately.west of the dolomite. The outcrop is about 2 miles wide
at the south end, gradually narrows to ll miles midway to the West
Virginia boundary, and widens to Ztl miles near Castleman's Ferry,
as a. result of secondary folding.

The forma"tion is soft and shaly near the surface, but where less
weathered it is a rather compact mudrock, apparently with few open-
ings other than bedding planes, shaly partings, and a few joints.

The only well drilled into this formation concerning which data
were obtained is 190 feet deep and is reported to yield 15 gallons a
minute.

Elbrook and, Conocoche.ague limestones.-The Elbrook limestone
crops out in Clarke County in a strip 1 mile or less wide, contiguous
with the western boundary of the Waynesboro formation. In Frederick
County it occupries a narrow beit along the eastern foot of Little North
Mountain. Its eastern boundary is a norrnal sedimenta.ry contact with
the Conococheague limestone; on the west it is separated from late
Ordovician or fiilurian sediments by an overthrust fault.

The exposure of the Conococheague limestone lies midway between
Opequon Creek and Shenandoah River in Clarke County, striking north-
east by north, and is approximately 2rl miles wide. Berryville and Mill.
wood are on the outcrop, and Boyce is near the contact with the Beek-
mantown limestone. In Frederick county the outcrop lies immediatelv
east of the Elbrook limestone. In the souihern part of Frederick Countv
it is about tl miles wid.e, but near Bartonsvilie it increases to 4 miles,
owing to strong secondary folding, and it narrows gradually northeast-
ward to ll miles at the West Virginia State line,

Thdse limer;tone formations are synclinal in structure, but there are
secondary folds which make the local recognition of the dominating struc-
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ture difficult and, in fact, of rather less importance to the prospective
seeker of a rvater supply. Near the surface joints have been greatly
enlarged by solution, and to considerable distances below the surface
large caverns and solution passages are likely to be found. According
to Hal1,6 wells drilled into the Lower Ordovician limestone formations
do not encounter large cavities in considerable numbers much below the
level of Shenandoah River, except to the extent that the water table
may have dropped below that level in periods of drought. The solu-
tion cavities are the outstanding features that afiect the water-bearing
properties of limestone, for the quantity of water delivered by channel-
ways of other origins must, because of their small size, be far less. The
presence or absence of large solution channels is often reflected in the
incongruous results of near-by wells of similar depth drilled into the
limestone. The position of the larger solution channels, although orig-
inally determined by joint systems, appears to be erratic.

The combined data of 95 wells in these formations are summarized
below.

Te.sr.n r4.-Aoerage yi.etit d *nr':!,i:fofi\ 
#,L;lt 

and Conococtuaguc tinenonet for

Yrrr,o (Ger,r,ons a Mrnure)

Dnrrn (Faor)

I A*,"r"n"t-Range

0-100. .
101-200.
20r-3@.
30r+00.

1-50
Yr3o
/r90
t-30

%-e0

One well between 700 and 800 feet deep yielded ll gillons a min-
ute. The above summary is rather disappointingly uniform in that it
shows no depth at which wells obtain outstandingly copious yields. The
average yield of the wells does not vary by more than B gallons a minute.
The reason for this may be a mechanical one. It is generally considered
that the formation of solution channels in limestone go€s on most actively
above and immediately below the water table, where the water in the
rocks is most highly charged with carbon dioxide and circulates most
vigorously. The water table fluctuates vertically in response to rqinfall,
and the magnitude of the fluctuations increases away from the main
streams, being greatest in the divides between stfeams and leagt at the

cEall, G. M., Grounil water in the Ordovician.rocks near'Woorlstock, Virginia: U. S.
Geol. Survey 'Water-Supply Paper 596, pp. 58-59, 192?.

26
45
t7

a

t7
11
t9
11

95



Bunrrrx 50 Prern 6VrncrNre Goorocrcer SunvEy

:-L
! 

=€

du -a
o ls
a'a - -

.::; o
E i 53Or-- N e

! *3

_r-,,id+ E 4uL..
E',!* E
" Em
::1 (tF
Pr-€.J

9 iE F
E9F-

;I B

?F E

Lr.d9
>.8 bo

^i ? Sr<
cd\ O

;,,

)
=h.

e s..
oo-

-v 
i

Ftr9
.g b!

.F E

toyGdH

VAE

t c-e
zE f,

<hg
V.=



Bur-rrrrx 50 Pram 6Vrncrlre Goorocrcer- Sunvry

;;;

aea:ur.'N e

h .cF
i -_o o

t- -
'- ui
i4

Y!a=

9'j-€"a

7,'Id
.a-1-

u---

LL i

>.: !!

^;'i s-r
J a-= a

;> i

''Y

z':
a-
;bn

!, i..
co-

=v aFtr9

-i>'"
'Ezd

EOvdc

t -'aoo=
A-i

<.d -
7.s



Vrncrxre Gnorocrcer Sunvrv BurlnlrN 50 YL,A"IE /

A. Grar-rite in quarry 1 mile west of Fa11s Church, on Lee Highway, Fairfax
County, Virginia. Regularly spaced clean-cut joint planes, from s'hich water
seeps, are clearly evident.

B. Residual soil developed on Wissahickon schist, on road near Great Falls,
Fairfax County, Virginia. The preservation in the soil o{ the schistose structure
of the rock enables water to move through a soil that contains much clay.
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A. Grauite in quarry 1 mile west of Falls Church, on Lee Highrval', F'airfax
County, Virgirria. Regu1ar11' spaced clean-cut joint planes, from rvhich u'ater
seeps, are clearly evident.

B. Residual soil developed on Wissahickon schist, on road near Great Falls,
Fair{ax Count1,, Virginia. Thc preservation in the soil of the schistose structure
of the rock enables water to moi-e throush a soil that contains much clav.
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stream channels. Therefore, the vertical dimension of the zone in which
wells may qncounter large solution channels and possibly obtain large
yields, when the position of the water table is adjusted to "normal" rain-
fall conditions, increases out frorn the stream channels toward the divides.
The application of this discussion to the wells in the Elbrook and
Conococheague limestones is apparent when it is recalled that these
formations crop out near the Shenandoah River, on the eastern limit of
the major syncline, whereas the western limit of the syncline brings
the formations to the surface 18 miles west of the river. In addition
to the position with respect to the drainage, the western outcrop is in an
aiea of higher altitude (500 feet above Shenandoah River) and of.
greater surface relief, which makes for still less uniformity in the depth
at which the wells may encounter solution channels below the "notmal"
water table. The average yield of wells in these limestones in the western
outcrop area is uniform to a depth of 4@ feet (and there are no data
of wells deeper than 400 feet in that area), but in the eastern outcrop
area, the average yields decrease below 300 feet. Therefore, a well in
the eastern area should stand the best chance of success at a depth less
than 300 feet, whereas in the western area it is not known to what
depth the favorable zone extends.

Only 1 out of B wells recorded here obtains more than 20 gallons
a minute, and only 1 out of 24 obtains more than 30 gatlons a minute.
It is therefore proper to consider these probabilities in drilling for a
definite quantity of water. A well on the eastern outcrop area, if it
derives its water at a depth of. 2@ feet or more, probably will survive
any drought that does not completely dry up Shenandoah River. In
the western outcrop area the absolutely safe depth is probably somewhat
greater.

Drilling in limestone is not difficult, although the high content of
argillaceous material characterizing the Elbrook and Conococheague
limestones makes for less brittleness under impact. The dip of the
formations causes some difficulty, which, however, is not as serious as
it would be in a less uniform and harder rock.

The water from these limestones is very hard, eight samples aver-
aging about 380 parts per million. The taste characteristic of hard water
is noticeable, and boilers, cooking utensils, and pipes tend to accumulate
lime very rapidly. The water should be softened for industrial and public
supplies.

Beekmnntoam li,w,estone, Stones Rizter group, Athens (?) lirne-
st one, and, C hawb ersbur g lirne st one.-The Beekmantown, Stones River,
Athens ( ?) and Chambersburg formations crop out on both limbs of
the major syncline in Frederick and Clarke .outrtie, and lie immediately
against the Martinsburg shale, both on the east and on the west. (See
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Pl. 2.) In addition to these limestones the Frederick limestone? is
brought to the surface by faulting in the northwest corner of, the Triassic
basin, north of Leesburg, Loudoun County.

In the Shenandoah Valley these formations are folded into small,
narrow, plunging anticlines and slmclines in addition to the major struc-
ture. They are jointed and contain bedding planes, but the largcst open-
ings through which water may percolate in the zone of saturation are
the solution channels.

The data of 93 wells in these limestones are tabulated below.

TreLg 15.-Aserase eicld of wells endins in thc Beekmantown, Stones Rioer, Frcihrick,
lthcni (?), and. Chamber.rbur[lincstona for cach 100 Jeet of depth

Yrer,o (Ger,r,oNs e Mrwurn)

Derrn (Fnvr) NgMsen on WBr,r,s

0-100..
l0l-200.
201-300.
301-400.
40r-500.
501-600.
1,401-1,500.

10
L4
6

24
't

150

43
35
t0

2

Range

Y+-33
r-75
1-16

t2-32

Average

0-150

The permanent weakening with depth of the wells in these lime-
stone formations does not seem to take place until a depth of 400 feet
is reached, although there appears to be a slight decrease between 200

and 300 feet. One well between 300 and 400 feet in the Beekmantown
limestone near Winchester encountered an opening Ll f.eet in diameter
at the bottom. Just how common these openings are below 300 feet is
unknown, but it is likely that household wells should make use of the
favorable zone less than 2N feet in depth. If a suitable supply is not
encountered in that zone, drilling another 200 feet should bring in water,
but if not, the hole probably should be abandoned. It is still more dif-
ficult to lay down any rules about obtaining a given large quantity (say
100 gallons a minute or more), because the well at the Winchester
Woolen Mills, which was put down to a depth of 1,432 feet, encountered
large water-bearing channels between 1,100 and 1,20O feet, according to
W. J. Gochenour, the driller, but none below that. It is possible that
the openings in the rock were originally faults. The data above given
seem to indicate a weakening o{ wells below 400 feet, and it is probable
-lIilE"a"rick 

timeatoae, probably of Chazy age, is blue, slety, crvstalllne limegtone.
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that unless there is unusual neces.sity foi water, driliing should not be
carried below that depth. At the sanre time, the decreased yields between
2N and 300 feet should be kept in mind.

Only 1 well in 2 of those tabulated above obtains a yield exceeding
20 gallons a minute, and many of them deliver less than 10 gallons a
rninute. Therefore. the cheapest source of a large quantity of water
probably would be a series of 200-foot wells.

The water in these formations, as in the Upp"o Cambrian lime-
stones, is very hard, averaging 370 parts per million for fi.ve sdmples.

Qinnti,co slate, Martinsbu"rg shahe, and, Oxaego sand,stone.--The
western boundary of the Martinsburg shale south of Winchester, Fred-
erick County, coincides roughly with the Baltimore and Ohio Railroad,
and north of Winchester it follows the Pennsylvania Railroad to the
West Virginia linej The eastern boundary of the outcrop is marked
approximately by Opequon Creek.

The Martinsburg shale is rather tightly folded, especially at the
north end of the outcrop area, near the West Virginia boundary, into
a major syncline upon which a large number of small folds are super-
imposed. In addition to the folds, cleavage cuts across the bedding and
in^ places almost obscures it. The cleavage is very well marked on
weathered outcrops, but where the shale is harder and more massive,
the bedding is the more noticeable..

The Quantico slate, of Ordovician age, occupies the axis of a
s;mcline; crossing the southern boundary of Prince William County just
e2rst of the Fall zone, and extending along it in a strip about 2 miles
wide as far as Lorton, Fairfax county, where it goes under the sedi-
ments of the Coastal Plain. This slaie is a .,soft, caving rock,f, asd
fissile, having a well-defined cleavage which crosscuts the beaa;ng.

The Oswego sandstone is not important as a source of water
because of its small outcrop area, and no information as to wells in it
was obtained.

The data of wells in the shale and slate are sumrnarized below.
Tm'a, 16,-z(veruge yield. of wells ending in the Martiubarg shale for eaeh 100 feet of depth

Yrnr,o (Glr,r,ows e Mrxurn)
DrrT u (Ferr) Nuugan or Wrr,r,s

Range. ,A,verage

0-100.
10r-200

Yr30
l:50
8-30

10
t1
t9

3l
8
220r-3w.

/r50 lt



52 GnouNo-waron Rnsouncps op Nonrgenx VrRGrNre

TlrsLr-lT.-Aanage yield o! uells cnding in tlu Quantico slate for each 100 fcet of depth

Yrrro (Ger,r,or.rs n Mrnure)

NuMssR or Wnr.r,s

0-100..
101-2@.
301-400.

l/r5
Yn'7

The Martinsburg shale is capable of delivering fairly small but
rather reliable supplies of water frorn wells of small to moderate depth.
Wells less than 100 feet deep are as satisfactory' on the average as

those 100 to 2N feet deep. The yield of two wells deeper than 200 feet
is greater than that of the wells less than 2N feet, and this, perhaps,

should be expected, as the slaty cleavage of this formation is not con-
fined.to the zone near the surface and therefore water should be en-
countered for considerable depths. It is doubtless true, however, that
the yields are greater on the whole in the shallower zone of weathering
than at extremely great depths, and that supplies of more than 20 gal-

lons a minute should be sought by drilling more than one shallow well
rather than a single deep one. In the Martinsburg shale an average
yield of wells is a rather significant figure compared to that in a lime-
stone, for instance, because in the long run the results of drilling in
the shale are very consistent.

The wells in the Quantico slate for which data are available are

very weak. Slightly better results seem to be obtained in wells less

than 200 feet deep than in those more than 200 feet.
Both formations are soft and easy to drill, although they tend to

compact rather than fracture like more brittle rocks. As they are fairly
uniform in hardness and texture, there is less trouble in the drilling of
tilted beds through deflection of the bit than in many other types of
rock.

Three samples {rom the Quantico slate show an average hardness

of 130 parts per million, and two samples from the Martinsburg shale

had a hardness of 438 and 669 parts per million, with comparatively
large quantities of sulphate and chloride.

twninta forrnati,on, Tascorora somdstone, Cli'nton forw,ati'on, anil,

Cayuga growp.--The Juniata, Tuscatora, Clinton, and Cayuga forma-
tions crop out in the mountainous area of western Frederick County.
Because of its superior resistance the Tuscarora sandstone crops out in

2%
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anticlines that stand out as ridges. Thus the Tuscarora sandstone and
the overlying Clinton formation and Cayuga group of limestones are
exposed where there are but few if any wells, and nothing is known
of their water-bearing properties. The Juniata formation has so small
an outcrop area that no data of wells in it are available. Because these
formations are similar to others whose water-bearing properties are
known, however, a few guesses may be made as to their possibilities as
sources of water. As they occur on mountains, the water table in them
would probably be subject to rather great fluctuations in response to
rainfall. Probably the water in the Juniata formation would be rather
scanty, owing to the silty but massive nature of the rock; the Tuscarora
sandstone, really a quartzite in this area, would probably be dry excepr
where highly shattered; the Clinton formation would probably be a lean
water bearer in the shaly portion near the top, and the lower quartzite
members would be very hard and very poor as sources of water. The
cayuga limestones probably do not differ materially from the other
limestones of the region and should yield good quantities of water.

Heldqberg lirnesto,e.-The Helderberg limestone crops out in
three localities, all in Frederick county. Arong the faulted area at
Little North Mountain it occupies a narrow, irregular and interrupted
belt. 

- 
A-better-developed exposure occupies the eistern slope of Great

North Mountain, swings around. the north end, and continuls along the
western flank. A small area cuts northeastward across the extreme
northwest corner of the county.

As data for only five wells are at hand, the usual summarv will be
omitted, and the data merely set forth.

Tast E 18.-Yielil of wells ending in the Helderberg limestonc

Wrr-r, NuMsrn

Average.

Ivruro 
(cor"ows a Mrwure)Dnrrn (Fnnr)

31.
43.

l0
3%

I
l0

100
195
160
80

104

@
92

These wells do not show such good results as those in many other
limestones farther east. rt may be that the isolated limestone oot"rop
is not acted upon by such vigorously circulating water as the broad. lime-
stone terranes. It is also possible that the wells have merely failed to
encounter large cavities that nevertheless may exist in this limestone.
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No water samples from this formation were analyzed chemically,

but it is probable that the water is hard.

Ori,skany sandstone.--'the Oriskany formation crops out immedi-

ately west of the Helderberg limestone at Little North Mountain, down

the slope from it at Great North Mountain, and east of it in the north-

west corner of Frederick County. It is only about 200 feet or less thick

and therefore where tilted steeply its outcrop is very narrow' The

three wells in the Oriskany sandstone concerning which data are avail-

able are tabulated below.

Tr,sr-n l9,-I-ield of welb ending in the Oriskany nndstone

Here again it is difficult to understand why a-formation which in
many places is an excellent water bearer should yield such small sup-

plies. More abundant data perhaps would show better results'

A water sample taken from a well which ended in the Oriskany

sandstone but which had passed through the overlying Romney shale

was analyzed. It showed a hardness of 253 parts per million-a result,

partly at least, of the calcareous cementing material in the sandstone.

Romney slmJe, Jenni'ngs forrnation' and Catskill fonn'ation,-The
Romney, Jennings, and Catskill formations constitute the bedrock under

the lowlands west of Little North Mountain and east, north, and north-
west of Great North Mountain.

The formations are made up chiefly of arenaceous shale and mud-

stone, with limy material in the Romney shale and predominatingly
mudrock and sandstone at the top in the Catskilt. They are folded into
synclines and anticlines, and are jointed but not otherwise altered ts
any great extent by the Appalachian deformation. The Jennings forma-
tion, composed mainly of siliceous shale and sandstone, with minor
amounts of sandy mudrock in the upper 2,000 feet is jointed finely, so

that the beds appear to be made up of brick-shaped'fragments.
The data of 100 wells in these formations are summarized as

follows: :

I

. WnLL Nrrugen I Drern (Fnat) | Yrnr,o (Gdr'roNs e Mrturn)
I
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TeeLn 20.-Aoeruge yield of anlls cnding in tlu Romney thale, Jenrings tormation, and
Citrhill fonnation for each 100 feet oJ depth

Yrnr,o (Ger,r,oNs n Mrxuta)

Dnrrn (Fnnr)

Range Average

100 | o-r0

The wells in these formations'are very weak, and the depth to which
they are drilled seems'to make very little diff€rence io the yield, al-
though the wells delivering from 10 to 16 gallons a minute average
slightly deeper than those delivering less than 10 gllons a minute. It
is probable, in the light of this fact, that the water circulates mainly
through bedding planes and joints, which are small. The reason why
most of the wells are shallow is not definitely known, but probably it is
because of the expense of drilling deeper for larger supplies that are not
absolutely necessary. It is unfortunate that no records of deep wells
in the outcrop area of these formations are available, for in other regions
the Catskill formation, especially, is a fairly good source of water.
Some flowing wells are reported in the outcrop areas of these formations;
but the artesian head does not extend much above the surface of the
ground.

Five water samples from these formations show an average hard-
ness of 189 parts per million, the Romney shale having the hardest
water. In the Romney shale and Jennings formation much of the water
has the odor of hydrogen sulphide.

Neryark forrnnti,an a,nd, associated diabase.--The eastern boundary
o{ the .Upp"t Triassic (Newark) sediments is a sedimentary contact
which extends almost north and south from the northwest corner of
Fairfax County through Dranesville, a mile east of Herndon and Center-
ville, crosses into Prince William County at a point northeast of Manas-
sas, passes 2 miles east of Manassas, and swings southwest by south to
the boundary of Stafford County. The western boundary is the Catoc-
tin border fault, which trends northeast by north through:Loudoun
County, 2 miles west of Leesburg, and the western extremity of Prince
William County.

Three separate and parallel belts of the border conglomerate of the
Newark formation lie in the territory between Leesburg and Potomac
River, in Loudoun County. The outcrops are faulted and dip steeply



56 GnouNo-weren RBsouncES oF NonrusnN VrncrNra

westward toward the border fault. Widely spaced joints cut the forma-
tion. (See PI.6, A.)

Terrr.n 2r.-/verage yietd. ,f *"!ir;T:::rffl\rifrff;frtomerate of the Newark f orma-

Dnrrn (Fonr)

Yrnr,o (Glr,r,oxs .l Mrnurr)

0-100..
101-200.
201-300.
301-400.

Although the yields qf wells between 100 and 200 feet in depth
average'the same as those of wells less than 100 feet, the yields of 10

to 20 gallons a minute are obtained from wells that are shallower on
the average than those which yield less than 10 gallons a minute. It
seems likely that below some depth (indefinite through lack of data)
the joints and solution channels diminish in size and number.

Potomac River is the permanent control of the water table, and it
is doubtful if the ground water should sink below the river bed even
in long periods of diminished rainfall, for it is known that the course
of the river is a very ancient one. If it is agreed that solution of lime-
stone does not proceed noticeably below the water table under ordinary
conditions, then it would. be expected that the solution of joints in the
limestone conglomerate would be practically negligible below the Potomac
River level, and therefore wells in the conglomerate below a depth of
say 2N feet would suffer a diminishing chance of obtaining good sup-
plies.

A single sample from the border conglornerate was a typical cal-
cium carbonate water with a hardness of 186 parts per million. The
water is, however, softer than most limestone waters in the Shenan-
doah Valley

The Newark sediments dip westward with a monoclinal structure
toward the downfaulted edge of the Triassic basin, and as their surface
outcrop has been beveled by erosion their thickness increases westward.
Faulting within the basin has cut the sediments into tilted blocks, whose
boundaries, owing to the lack of horizon-marking beds, are very ob-
scure. Joints break the rocks chiefly in one direction, parallel to the
strike of the beds, and two other systems are less well developed.
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The summarized data of 318 wells in the sandstone and
follow:

shale

Yrrr.o (Ger.r,oNs e Mrr,lure)

DsPrs (Fesr) Nt[rrsBR, or Welr.s
Range Average

J/

Ttpln 22.-Asnage yield o! wells ending in tlu Nma& sed,iments abooe tlu boriler conglom-
erate for cach 100 fcet of depth

(F100..
101-200.
20r-3N.
301-400.
401-500.
50r-@.

4

(ts
27t..

'lso

173

198
108

9

0-55
Yr5o
YrS5

0-t20

There is a marked increase in yield with greater depth, probably
because the bedding planes and porous beds of only moderately con-
solidated sandstone are original and do not d.ecrease in number and
efficiency as water bearers, like the joints in granite, which are secondary
features, or the solution channels in limestone, which are probably con-
trolled by the position of the water table. Therefore the yield of a deep
well in the Triassic basin represents usually the combined contribution
of beds and bedding planes and joints from the top of the well to the
bottom. Drilling should not pass into the rock basement below the sedi-
ments, for it is probabty dry. The chances of obtaining more than 10
gallons a minute from a single well less than 200 feet deep in the sand-
stone and shale are poor and those of getting more than 20 gallons a
minute are negligible.

There is sorne indication that the water is likely to rie above trap
sheets, with an unsaturated zone immediately below-or if the zone ii
saturated, the water is under diminished head. where such water is
encountered care should be taken not to puncture the trap sheet, lest
the water pass down and be lost.

There is some artesian head locally in the sandstone and shale, espe-
cially in the_western part of the basin, where the dips are steepest. The
wells that flow must be pumped, however, if the water is to be lifted
above the surface of the ground, or if the quantity of water desired is at
all large, for the weak head causes only a mere tiickle to issue from the
well.

- - 
Drilling through the sandstone and shale is usually easy. The

shales are soft, and the sandstone, in many places poorly 
"orrrlfid"t"d,crumbles easily under impact.
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, ,The hardness of the wdter of six samples from sandstone and shale

ranges f:rom 125 to 25O parts per million, some of the water being

harder than many limestone waters. Silica and iron are noticeable in
some samples, especially the iron, which makes the water unfit for boiler

or laundry work and even gives trouble when the water is used for
cooking and in household.water systems. The water is decidedly poor

.for most industrial uses other than cooling.

Trap or d,ia.bo^;e.-The diabase or trap associated with the Newark
sediments cropsiout in several bodies of varying Size and form. (See

Pl. 2.) The trap bodies have been injected as sills Qqlwgen.the bedding

planes of the sandstone and shale, as dikes into fractures that crosscut

the bedding, and in the fgrm of irregular masses knoivn as stocks- In
addition sorne were extruded as lava flows. Below the zone of sur-
face weathering this massive, dense rock has but few open spaces through
which water may percolate except faults and joints, which are not
numerous. Near the surface, however, the rock weathers into rectangu-

lar fragments grading toward the surface into spheroidal masses and

then into soil containing isolated masses. In this zone most of the
ground water is to be found. (See Pl. 6, B.)

Tar;Ls 23.-Aoerage yielil of wetk ending in the Neuarh trap for each 100 fea of d.epth

Yrrr,o (Glr,r,oNs a Mrnurn)

DerTn (Frar)
Range Average

9l
t2
I
I

7
4

"lrk"\3

The table shows thb weakening in yield of wells with depth. Some

of the very shallow wells yield large quantities of watef. For instance,

two we1ls that deliver 60 gallons a minute average only 48 feet in depth.

Many of the deeper wells that obtain considerable quantities of water

encounter most of it in shallower zones. It is true, however, that the

deeper zones in the trap are not absolutely devoid of usable quantities

of water, but the supplies are usually very small. Wells drilled into
the trap should not be located in stream valleys where the weathered

rock has been eroded away, as was the 8!3-foot well, which delivered

only. 3 gallons a minute. Drilling deeply in trap, therefore, is likely to
be wasteful, for if a good supply is not found in.the first 100 feet it is
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almost certain that the well will be poor.. Only one well in nine obtains
more than 10 gallons a minute, and one well in sixteen obtains more than
20 gallons a minute. Where larger quantities are desired, several shallow
wells, 100 feet or less in depth, should:be put down rather th:rn a single.
deep one.

Drilling in the trap is very difficirlt, because the hardness and tough-
ness of the sound rock necessitate frequent dressing of the drilling bit
and because the round masses produced by spheroidal weathering are
very difficult to drill through, the tool being deflected and often jammed
by loose "boulders."

The water in the trap is very hard, one sample showing a hardness,
as high as 350 parts per million. Such a hardness is high even for lime.
stone wells. Other samples show between 100 and 200 parts per millioh
of hardness. Water in the weathered zone mdy be very soft--40 parts
per million in one sample-showing that most of the soluble mineral
matter has been leached.

Potom,ac group.-The Potomac group of formations crops out on
the Coastal Plain; the western boundary begins at the north, across the
Potomac from Washington, and trends parallel to that river in a south-
west by south direction; at the east it passes under Potomac River.

These deposits are of an entirely different type from those dis-
cussed above,-being practically or wholly unconsolidated lenses of sand,
overlain by and grading into silt and clay. The water follows the
sandy portions, in places segregated from the water in other beds. Down
the dip from the western edge of the outcrop artesian pressure is com,
monly exhibited, but owing to the slight difference in altitude of intake
and outlet the head is small. There are very few evid-ences.of any struc-.
tural disturbance in the Potomac group. The seaward dip of the forma-:
tions is only slightly greater than the dip of the original rock floor upon.
which they were deposited, and no important folds, faults, or joiat
systems have bee4 developed. There seems to be an east-west ridge
i! the rock floor beneath the Potomac sediments in the vicinity of Forf
Humphreys, Fairfax County, which apparently has decfeaSed the.
gradient of the rock floor at that point. Near the baSe of the Potomac
group, just. above the rock floor, is a z6ne bf coarSe sediment, more
noteworthy as a zone of water-bearing beds than the higher portiohs of
the group. Near Washington this zone dips seaward from the western
boundary of the Coastal Plain at about 100 feet to the mild,:but farthei
south the slope appears to be nearer 70 f.eet to the mile; and at Fort
Humphreys it is 45 feet to the mile, In projecting the rock floor if
must always be remembered that the old'surface is somewhat'irregiilar,.,
owing to an ancient drainage system that"existed before the, depositibn
of the Potomac sediments and,also, possibly, to.some post-Cretaceous
folding.
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Deeper wells intersecting more and better water-bearing beds in
these formations have larger yields than the shallow ones. Another
factor, however, which enters strongly into the contrasting yields of deep

and shallow holes is the development of the wells after they are drilled.
A "hard rock" driller, knowing but little of the highly specialized tech-
nique involved in developing wells in unconsolidated materials, is more
than likely to obtain yields characteristic of "hard rock" formations,
whereas a more skilled operator could develop a very successful well at
the same point. Of course this explanation does not account for the
comparatively poor results of all the shallow drilled wells, but it is
certainly a factor in many of them. Near the western boundary of the
Potomac group, where it is not very thick, the results seem to be espe-
cially poor.

On the basis of the data available there is about one chance in four
of obtaining 50 gallons a minute or more from wells in these formations,
but actually the chances are better if the site for drilling is not too near
the western boundary of the Coastal Plain. A well 8, 10, or 12 inches
in diameter, properly developed, should yield at least 50 gallons a minute
more often than not.

The water is in some places hard but more usually soft, and in
northern Virginia the quality does not seem to be related to either depth
or to the nearness to the border of the outcrop. In the soft water sodium
carbonate is the chief constituent. Iron is locally present in such quan-
tities as to stain utensils and clothing, clog pipes, and render the water
undrinkable.

Pli,ocene (?), Plei,stocene, and, Recent d,eposi,ts.--lhe deposits of
terrace gravel, which are of Pliocene ( ?) and Pleistocene age, are thin
beds laid down on wave-cut platforms or on old land surfaces. They
overlie the Potomac group and the older rocks of the Piedmont province
in Virginia. The older (higher) terrace gravel has been almost en-
tirely removed by erosion, and only more or less isolated outliers are
left. The Recent sediments are represented by valley-floor alluvium,
chiefly in the Potomac estuary.

Near the Fall Zone the terrace gravel deposits, because of their
shallow depth and small intake area, are not a good source of water
supplies, but farther east they are reported to yield copious amounts.
A well 30 feet deep and one 60 feet deep drilled into the formation
derive from it only 3 gallons a minute each.

The Recent valley fill is near the stream levels and is in many places
saturated almost to the ground surface. Two wells near the west end

, of the Highway Bridge, in Arlington County, 27 and 5 feet deep,
deliver 320 and 350 gallons a minute.

No analyses were made of samples from these formations.
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Surnrnary.--:1he relative number, depth, and yield of wells in the
difierent formations are summarized below.

6l

Recent, Pleistocene, aRd
Pliocene (l) formations...

Potomac group..
Diabase or trap.
Newark formaiion.
Conglomerate of Newark

lormatlon.
Romney shale, Jennings

formation and Catskill
formation.

Oriskany sandstone.
Helderberg limestone..... . .

Silurian folmations.
Martinsburq shale.........
Quantico slite....
Lower and Middle Ordovi-

cian limestones
Elbrook and Conococheaeue

limestones..........,..
w;t;;;t;.; i;-;;i;;: : : : :
Tomstown dolomite..... ...
Lower Cambrian sediments.
Granite of eastern belt. , . . .

Marshall granite.
Wissahickon schist..... . ...
Catoctin greenstone..., . . . .
Pre-Cambrian white marble.

Rocr FonulrroN NuMsrn
or Wsr,r,s

Denrn (Fnnr)

Range Average

Yrnr,o (Glr.r.ons
e MrNuru)

Ranqe I o.r"r"*"-t

3-350
v320
0- 60
0-120

0- 50

0-150

Yr 9o

4

105
318

)L

5- 60
2q-530
r4-803
22-53L

28-360

22-t7l
tlg-t42
80-195

3l
145

7T
105

101

169
32
6

9

5
5
5

t3

t3
15
10
6%
9
7

10
4%
8

15
t6
50
4l
70
30
15

100
J
C

0
4l

93

95
1

7
2l
72
97

145
>J
6

7l
127
t28

40-289
40-310

1,432

32-725
" id-h6"

30-530
38J40
25-550
39-305
23-704
25-120

14s

t62
190
111
t64
136
109
95
d5
68

T.ler,p 24.-Szmtnary of data on zoells in northern Tirginia
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GROUND-WATER CONDITIONS, BY COUNTIES

Fnnopnrcr CouNrv

GEOGRAPHY

Frederick County lies in the northwest corner of Virginia and
adjoins West Virginia on the northwest ar.rd northeast; on the
southeast, Opequon Creek separates it from Clarke County, and
on the south it is bounded by Warren and Shenandoah counties.
It is roughly diamond-shap€d and about half of it lies in the Shen':
andoah Valley. Including the independent city of Winchester,
which is a part of it geographically, it has an area of 435 square
miles and in 1930 had a population ol 24,022.

This county is largely agricultural, 81 per cent of its total
area being under cultivation. Most of the lands not devoted to
farming are mountainous. Winchester, with 10,855 inhabitants,
is the largest city in the Shenandoah Valley north of Staunton,
and, except for Alexandria and the suburban area of \Mashington,
it is the largest community in the area covered by this report.
Industry in Frederick County consists chiefly in 'the preparation
for the market of agricultural products in creameries, feed and
flour mills, fruit-packing houses; and canneries. There are also
ice plants, quarries for lirne and g{ass sando woolen mills, foun-
dries, and other industrial establishments. In 1929 the total num-
ber of industrial establishments was 52 and the value of their
products was $7,301,663.

The main highway, known as the Valley Pike, runs through
about the middler of the county in a northeast-southwest direc-
tion, passing through Winchester, Stephens City, and Middletown.
Another arterial highway connects Winchester with Washington,
D. C., and extends westward through West Virginia. An im-
proved highway leads toward Washington by way of Berryville
and Leesburg, and a network of other roads, many of which are
paved, has been constructed through the county. Branch lines
of the Baltimore & Ohio and Pennsylvania railroads traverse the
county, and the Winchester & Western Railroad runs westward
from Winchester into West Virginia.

DRAINAGE

Frederick County is drained by Sleepy Creek, Back Creek,
and Opequon Creek, which flow northward through West Vir-
ginia and discharge into Potomac River, and by Cedar Creek,
which discharges into the North Fork of the Shenandoah. The
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drainage tends to be parallel to the geologic and topographic trends
of the area, with a few exceptions: Cedar Creek cuts across the
structure of the underlying rocks and passes through a gap in
little North Mountain i Gap Run breaches the same mountain
near Chambersville; and other gaps have been cut through it at
Cedar Grove and Green Spring by two smaller streams, which
:were once tributary to Opequon Creek but have been captured
by the headwaters of Back Creek.

TOPOGRAPIIY
' The part of Frederick County that lies east of Little North
Mountain-that is, roughly the eastern half-lies in the Shenan-
doah Valley and is comparatively flat and low, sloping eastward
from an altitude of about 1,000 feet above sea level near the foot
of Little North Mountain to an altitude of about 500 feet along
Opequon Creek. The relief is not generally over 100 feet for
any small area. The lowland is underlain by easily eroded shale
and soluble limestone. The area west of Little North Mountain
is characterized by linear ridges that trend northeastward and
are separated by moderately dissected lowlands. Little North
Mountain is rather discontinuous in Frederick County and is less
than 1,500 feet in altitude. Great North Mountain ieaches an alti-
tude of about 2,5@ feet, and Cacapon Mountain, to the north-
west, is nearly as high. On the low lands between the ridges
the relief is considerably greater than that east of Little :North
Mountain. The relief of the western half of the county taken as
a whole is over 1,800 feet.

GEOLOGY

The formations present in Frederick County range from the
Elbrook limestone (Middle and Upper Cambrian) to the Catskill
formation (Upper Devonian). (See Pl. 2 and Table 7.)

The Elbrook limestone is exposed along an overthrust fault
zone at the eastern foot of Little North Mountain. The belt of
exposed Elbrook limestone is discontinuous, owing to the faulting,
and only locally does the entire formation appear at the surface.
The Conococheague, Beekmantown, Stones River, and Chambers-
burg limestones occupy the belt of territory between Little North
Mountain and the Valley Pike. The Martinsburg shale lies be-
tween the pike and Opequon Creek, which forms the eastern
boundary of the county.

Along the west side of the overthrust fault are small masses
of the Martinsburg shale and the Clinton formation, with pos-
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sibly smaller and less regular masses of the Oswego sandstone'

Juniata formation, Tuscarora sandstone, and Cayuga limestone.
Beyond the overthrust fault zone the Tuscarora sandstone caps
the anticlinal ridges of Great North Mountain and Cacapon Moun-
tain, and associated with it on the summits of the mountains the
Clinton formation and the Cayaga group of limestones are ex-
posed locally. The Helderberg limestone and Oriskany sandstone
crop out along the flanks of the ridges, and the rest of the De-
vonian sediments underlie the synclinal lowlands between the
ridges. (See Fig. 4.)

In the Shenandoah Valley the rocks are limestone and shale
of Upper Cambrian and Ordovician age. They are folded into a
complex asymmetric syncline that trends northeast by north, with
the Martinsburg shale at the axis; the dip of the rocks is steep
on the east limb of the fold-indeed, farther east in Clarke County
the beds are overturned-but on the west limb the dip is slight.
Many smaller folds are superimposed upon the larger fold. The
whole syncline is part of an overthrust sheet that moved from
the southeast along a fault plane and overrode the younger sedi-
ments to the northwest, so that along the overthrust zone at Little
North Mountain the Elbrook limestone, of Middle and Upper Cam-
brian age, has come to lie adjacent to Silurian and Devonian sedi-
ments.

The structure of the rocks west of Little North Mountain
trends northeast by north and is characterized by a succession of
plunging anticlines and synclines. The first syncline beyond the
overthrust fault has the form of an elongate bowl. The town of
Mount Williams is situated near the axis. Great North Mountain
is an anticlinal ridge lying immediately west of and parallel to the
syncline. The Tuscarora sandstone occupies the axial line. of the
anticline along the top of the ridge, and the Helderberg limestone,
Oriskany sandstone, and Romney shale crop out on the flanks.
The anticline is comparatively simple in structure at the north end,
where it plunges abruptly near Giinesboro, but farther south, in
the vicinity of Star Tannery, it passes into an overthrust fault of
minor displacement. North of Great North Mountain almost in
line with its axis, there is a large syncline, which has on its median
line an outcrop of the hard Pocono sandstone, of lower Mississip-
pian age. It is because this sandstone has continued to resist
weathering that this syncline forms a ridge-Sleepy Creek Moun-
tain of West Virginia-in contrast to the general rule in the area
that the anticlines form the ridges and the synclines the lowlands.
A slight anticlinal fold immediately west of Sleepy Creek Moun-
tain brings the Jennings formation to the srirface, and still farther
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west, the Catskill formation occupies the axis of a syncline that
extends southwest along the west foot of Great North Mountain.
In the northwest corner of the county a complex anticlinal fold
brings the Tuscarora sandstone to the surface on the crest of Caca-
pon Mountain of West Virginia.

GROUND-WATER CONDITIONS

Mwtinsbwrg.shqle belt.-In the belt underlain by the Martinsburg
shale, which lies east of the Valley Pike, wells ranging from about
50 to 100 feet in depth generatly yield small to moderate supplies
of water adequate for domestic use. Most of the wells that de-
liver less than 5 gallons a minute are shallow, but many other
shallow wells yield 10 to 15 gallons a minute or even more. The
strongest well reported in this area (No. 223) was one drilled on
the property of Luther Wise, lrl miles east of Stephens City, to
a depth of. 247 feet. It is reported that very little if any water
was encountered by the driller in the upper part of the well but
that near the bottom a l?.inch opening in the rock was found
from which water rose to a level of. 20 teet below the surface.
Pumping tests of 30 gallons a minute failed to draw the water
down noticeably. Most of the other exceptionally strong sup-
plieq of water are obtained near the western edge of this belt,
near the contact with the limestone. East and northeast of Win-
chester and east of Middletown conditioni seem to be less favor-
able, for most of the wells are reported to deliver smaller sup-
plies than those drilled elsewhere in the belt. Where relatively
large quantities of ground water are reguired it will be advisable
to drill several wells of moderate depth rather than to attempt to
obtain the entire supply from a single hole. The water level lies
from about 10 to 50 feet below the surface in most places, com-
monly at about 20 f.eet. In the areas of rolling topography near
Opequon Creek the water table is likely to lie comparatively deep.
Artesian pressure is poorly developed because of the slight re-
lief and because the shale is cut by joints through which the
water may pass from one bedding plane to the next. The high
content of dissolved mineral matter in the water in the Martins-
burg shale may necessitate treatment of the water for use in
boilers or other industrial purposes. In fact, some of the water
in the Martinsburg shale belt is considerably harder than most of
the water analyzed from limestone. It is believed that the water
is extremely hard along the western side of the shale belt, near
the limestone belt, but it probably.becomes less hard farther east.

Dug wells are not a satisfactorJr source of water in the Mar-

o)
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tinsburg shale belt, aside from the general objections to them for
reasons of sanitation. The water table lies below the surface of
the shale on much of the area, so that there are mechanical diffi-
culties in digging down to it. Also, in time of drought the dug
wells are likely to dry up, whereas drilled wells in this area with-
stand droughts very well.

A few springs in this belt discharge generous supplies of
water, but because the topography in most parts is not rugged
enough for springs to be strong and numerous and because re-
liable supplies can generally be obtained from drilled wells at
moderate cost, springs are not irnportant quantitatively as sources
of ground water in this area. Moreover, springs are more liable
to surface contamination than properly constructed drilled wells.

Belt of Carubrinn and, Ord.ozti,ci.om li,westone.-In the belt of Cam-
brian and Ordovician limestone-the part of the Shenandoah Val-
ley west of the Valley Pike-most of the ordinary wells are be-
tween 50 and 200 feet deep and yield 5 gallons or less to 20 gal-
lons a minute. The shallow'est wells are generally weak, although
there are exceptions, such as a well of the Southern Dairy Co.
(No. 206) in Stephens City, which is 75 feet deep and yields 33
gallons a minute. In this well the water stood at the surface at the
time of drilling. . Most of the strongest wells in this area are more
than 150 feet in depth. The deepest well reported in the area
is one owned by the Winchester Woolen Mill (No. 161) in the
southeastern part of the city. It was drilled to a depth of. L,432
feet through dolomite and limestone. Water-bearing openings in
the rock were passed through at about 100 feet, 300 feet, 700 feet,
and between 1,100 and 1,200 feet. No more were encountered be-
low 1,200 feet. The water stood at 16 feet below the surface and
is drawn down 104 feet when it is pumped at 150 gallons a minute.
The driller reported that the water was flowing through the deep-
est channels with suffibient force to wash out the drill cuttings.
A well of such great depth is very expensive, and it is not cer-
tain that water-bearing cavities will be encountered at great depths
in all places, in spite of the fact that some of the drillers in the
area are confident that water can be obtained at low levels.

It is believed that the structure of the rocks in the eastern
part of Frederick County exerts a definite influence upon the move-
ment of the ground water in the areas of limestone and Martins-
burg shale. The rocks constitute a syncline, with the shale in the
axial region and limestone on the western limb passing under the
shale and emerging at the surface at the east in Clarke County.
The land surface slopes eastward from Little North Mountain to
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Opequon Creek, so that the surface of the limestone just west
of the shale belt is 200 to 300 feet higher than it is just east of
the shale. The shale belt is 5 to 6 miles wide near Winchester.
The ground water is thought to flow eastward through the lime-
stone on the western limb of the fold, passing rather rapidly
through the cavernous zone which extends 400 feet or more below
the surface, then coming near the .shale, which, in spite of its
rather high content of lime, is less permeable than the soluble
limestone. The water from the limestone, carrying its dissolved
lime, enters the shale, but as it moves slowly through the small
channelways in the shale its hardness increases, as shown by
analyses. But analyses of water taken in counties farther south
in the valley indicate that the hardness of the shale water de-
creases eastward suggesting less of the original water from the
limestone and more of surface water percolating downward. That
the shale obstructs the eastward movement of the ground water
from the limestone and may act as a dam is further suggested
by the occurrence of some of the largest springs of the county in
the limestone near the contact with the shale. Such springs are
the two at Winchester that furnish the present public supply and
the large spring at Vaucluse. (See Pl. 4, B.) \Mhatever water
that does not emerge at the surface or penetrate the shale may
pass below the shale through the upper beds of limestone under
the head resulting from the difference in altitude between the
western and the eastern limbs of the syncline. The assumption
of such an artesian circulation of the water in the limestone would
make it easier to understand the strong flows of water encountered
in cavities at depths of 1,100 and I,200 feet in the well of the
Winchester Woolen Mills. Moreover, on the basis of several
analyses of ground-water in the limestone the water in the eastern
limb of the syncline, in Clarke County, is harder than the lime-
stone ,waters in the western limb of the fold. It is also interest-
ing to note in this connection that most of the strongest wells irt
the shale belt were said to occur near the western boundary.
where water might be entering the shale from the limestone un.
der some artesian head, if the hypothesis of aftesian circulation
is correct.

There seem to be some differences among' the wells in dif-
ferent parts of this belt-for instance, the number of wells vield-
ing less than 10 gallons a minute is greater in a locality about 2
miles northwest of Winchester and near Kernstown than in the
area as a whole. A considerable number of the wells in the lime-
stone area failed during the droughts of 1930 and 1931. In most
of the belt the water level lies between 15 and 100 feet below
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the surface. One
exceptional.

was reported to flow, but this was very

The water in the limestone belt is hard and should be soft-
ened for industrial and municipal uses.

. The shallow depth at which the limestone lies beneath the
surface in this belt discourages efforts to dig to the water table.
The rock is hard; the solution channels near the surface are choked
with fine mud;'and a dug well probably would go dry during a
drought because the relief of the land and the cavernous condi-
tion of the limestone both make for wide fluctuations of the water
table with changes in the amount of rainfall.

The undulating surface in this belt and the shallow depth
at which the limestone lies result in a large number of springs,
many of which discharge large quantities of water. Two such
springs are the municipal springs at Winchester; another is situ-
ated on the Rice farm at Vaucluse. All three of these springs
discharge into large basins at a rate of several cubic feet a second.
Many smaller springs are used locally for domestic supplies. How-
ever, the spring water especially during wet weather is likely to
be contaminated by water that passes from the surface into sink
holes and along the large solution channels, and it may be ob-
jectionably laden with mud. Moreover, many of the springs
weaken seriously or go dry during dry seasons

A spring known as Tidal Spring, on the farm of J. F. Orn-
dorff, near Marlboro, is reported to ebb and flow. At the time it
was visited by the writer it was discharging at an approximately
uniform rate, but Mr. Orndofi confirmed the report that at :some

times it has a periodic action.

Area west of Little North Mowntai.n.-Drilled wells in the area
west of Little North Mountain are generally less than 100 feet
deep, and most of them yield only small supplies of water. The
deepest well recorded in the area is 170 feet deep and yields only
2 gallons a minute, but a well owned by Dr. C. H. Harbaugh (No.
48), near Hayfield, is only 56 feet deep and was pumped at 16
gallons a minute with very little draw-down. In general, the
wells in this area are the weakest in the county, but it is believed
that deeper drilling might produce greater supplies in some locali-
ties. This would not be true, perhaps, in one well in which the
drilling was discontinued at a depth of 175 feet and no water was
encountered. The water level is less than 35 feet below the sur-
face in most places, and a few wells flow at the surface. The
artesian pressure, however, is not great.



Dug we's are few Hrffffi to the thinness ., *:
soil layer.

There are numerous small springs in this area and a few
large ones. The use of springs for household and stock supplies
is more common proportionately than elsewhere in the county.
The uplands from which the waters flow to the point of issuance
are practically uninhabited, and consequently the danger of pollu-
tion is comparatively small. The springs seem to withstand
drought well. Some of the springs are thermal. The water en-
ters a bed of permeable rock on one limb of a syncline and fol-
lows the bed down through the inverted arch of the syncline, rises
on the other limb because of the hydrostatic pressure developed
by gravity, and is discharged at a lower altitude than the intjke.
During the migration through the axial region of the fold the
temperature of the water rises because of the higher temperature
of the rocks at that depth, and on emerging aI the spring the
water is warmer than the local shallow ground water, the tem-
perature ranging from slightly above the mean annual air tem-
perature to 105o F. According to Reeves,s the Oriskany sand-
stone (Lower Devonian), the Lowville limestone (Middle Ordo-
vician), and the Elbrook limestone (Middle and Upper Cambrian)
are the three chief geologic formations in which thermal springs
are found. The oriskany sandstone and. the Elbrook limestone
crop out west of Little North Mountain; the Lowville limestone
is absent in northern Virginia.

MUNICIPAL SUPPLIES

The city of Winchester obtains its water supply from two
large springs in the limestone. The Rouss Spring, just outside
the city limits on the road to Boyce, is the chief source, and the
pumping and filter plant is situated beside it. An auxiliary sup-
ply is derived from the Shawnee Spring, within the city ti*its.
The water from the Shawnee Spring is filtered and thin piped
by gravity to the Rouss Spring, where the whole supply i; 

-fiI-
tered and chlorinated. It is therr either pumped directly through
the distributing system or to two 

"otrctete 
reservoirs oi 3,000,000

and 250,000 gallons capacity on the hill near Handley School,
whence it is distributed. The springs were weakened in the sum-
mer of 1931, and consideration has been given to the development
of an additional supply.

,nrrl*"o*, Frank, Thermal springs of Virginia: Virginia Gol. Suney Bull.86, p. g6,



70

2

3
4

o

o

8
I

10

3 milw mrthwest of Collingville,
which is 6 miles northwet by
north of Gaineboro.

/4.mile.-northwmt by north of CoI-
l!lmlle.

1 mile northwst of Colliuville.. , . ,
i .il; ;;h;d ;i c;ni*"iti;::::: :

l% mile northwst by north of Col-
limville.

1% mils mrthmt by north of Col-
liasville.

lX miles northest by north of Col-
liwille.

2al mils northmt of Collimville...
2% milm mrtbeast of Colliwille. ..
%-mile northwest by wet of Col-

limville.
X mile northeast of Colilsvile. . .. .
Collimville.......,

Collinsville.
1 mile southwmt of Collimville... .. .

2X milee southest of Collimvillo. . .

|rt rileg norih of Gresn Springs,
whiah is 7X milee north of Win-
chmter.

491 mils north of Gainesboro. . . . . -
4% nilm nuth of Gainmboro.. . . . . .
7 mile eut of TVlitaker, which ie

6 miles north{est of Gainsboro.
4 milm north of Gainesboro.........
X mile wst of \fhitaker, which ie 6

mile northwt of Gainsboro.
Whitsker... .. . . .. .

18
14
r6

lo

t7
18
19

20
2t

22

23
24

26
27

28
29
30

6I
a2
33
34

35
36
6l

38
39
40

41

43
44
45
46
47
48

GnouNp-werER REsouRcEs oF NontspnN Vrncrura

WELL

Trr:.e Zi.-Wells in

Tvpe
of

well

Mr. Clano..,,............

Ern€st 8a1t..............
Mr. Bnmoa........,....
Eenry Batt,.,............

Foirview.................
Ma,rk Eolliday. . .. ... .. .. .

Pags Eollirlsy..........,.
Rich Omos. .. . ,.. .,.. . . ..
Bich Omin...............
Mr. Shanlholtr. . , . .. .. , .. .

Henry Tuttrell.. .. . .. . , .. .

Mr. Keru................
Albot Thompaon.'........
(?).......................
Mr. Marsy...............
Mr. DeEaven.............

Elsis Dets ven..........,.
Chule Davis......,......
Willie Imb..............
Earry Km.
Mr llhitaker.............
Clark Whitaker...........

Mr. Dolsn.....,.,.,,.....
Mr. Ifhitak*.............
Mr. Whitaker..,..........
Mr. Johmon..,.. ;........
Mr. Grcve...........,....
Iree Bnithwaite..,........
Mr. Braithmits...........
Mr. Font................,
Mack DeHaven. . ,. .. .. .. .
Chmles Adm.....,......
Mm. \fiillio Shade. . . .. .. . .
Forest Bogent,. "......,..
Will Lewil................
Chules Adanr.....,......
![inc,hester & Wetem Rail-

rmd Co.
Cming factory..........,
Sam Cline................
$orball...................
Wnchesier & WeBt€rn Rail-

road Co.
Julian Isick..........'..
E W. Butle.............
Ister
Oscar
Matt

Drilled...
Drined.. .
Drind...
D.ill€d.. .
Drilled.. .

Ihilled...
Ddlled...
Drilld.,.
Dritlsd...
Ddled...
Driiled.. .
Drilled.. ,
Drilled...

Busell DeEaven........
Rusell DeEaven.....,..
Albert Thomp8on........

Rusell DeEaven........
Fred Braiihwsito.....,..

AlbotThompson.....'.

trled Braitbwaits. . .. . .. .
Fred Broithmite. . . .. .. .
Fred Braithmite........
Fred Bmithwaite........
Fred Braithmite........

Rusgell DeEeven........
RwellDeEaveu........

Russell DeHsYen.....,.,
Ru*llDeHaven........
Albert Tbompsoa........

Rumell DeHaven........
Busrell DeEaven...'....



Depth
of welt
(fee0

50

140

90
60

100

70

60

100
80
58

70
70

110
108
110

69

60
45
70

t7r
48

100

tn
50

115
130
r32

tgz
115
oa

100
26
50
4l

1r8
60

130
68

'I
50

40
195
70
80
80

142
oo
35

RECORDS

Fred.erfu k County, Vir ginia

Water
bearins.
mtffil

Shale...,..........

Redshale..........

Grayiql' sudstong. . .
20 feet shale; last 40

feet red sudstone.

Red sndstone and
shale.

Yellowshale........

Yellow shde. . .. .. . .

Dme...--.-.-.,.-_
Shale . . . . . . . . . . . . . .
Shale..............
Shale..............
Shale,,then gray

8Arumne.
ShaIe.........,....
Shale..,...........
30 feet red shale, red

sandstole.
Shals. ........,....

Sbsle..,..,..,.....
Shele..............
Sbsle. . , .. . .. ... . .. .

Fnpnrnrcr CouNrv

Romey............

Catekill.

7t

IYell
DUm-
ber

4

I

1

2

3
4

o

o

8
I

l0

11
t2

l3
t4
15

10

t7
18
19

20
2l
t
23
24
25
26
27

28
29
30

3l
32
38
34

35
36
37

38
39
40

4l

42
43
44
46
46
47
48
48s

I
3%

I
I
4

o
rx
)4

1

I
EX
%

2
2

4

2
1+
I
3
tt4

s%
3
3

l0
10+

10

I
I
3%

6
I
91/6

3t6

ru
ar4,

g/r0
3&

"810+
,6

Caiekil............
Catekill. . . .. .. .. .. .

CatskiU............

Catskill . . . . . . . . . . . .

CatskiIl............

JemingB..
Jeminge..
Jemingn............

{""ot"g.......... .
Jemrn88. .

Jemiirgri. . . . . . . . . . .
Jennuu8,..........
Catskili . . . . . . . . . . . :

Jennings...........

%

4/r0

%

Shole - . . . . . . . . . . . .
Shale...............

Red md grey sand-
sione, 8hale.

Sondgtone. . .. .. . .. .
Graysmdstone.....
Gmy smdstore.....
Shgle. , .. .... . .. .. .
Shale..............
Shale. . . ... .. .. .

Amlpis on p.80.

Shale...........,..
Shale..............
Lineetone..........
Blacksh8le.........
Blaskshale........
Mucky, soft blaak

8lxi5Y?:::3::

Shale..............

Black
Black hrd shale. . . .
Shale..,...........

Blackehale.........

Black shale. .. .. . .. .

Liinctone..........
Black ehale. . .. . . .. .

thale. . . ... , .. ,. .. .
Shale.............,
Shale sandstone. .. , .
Sh41e..............
Sh41e,...,,......,.

Gmlogic horlon

Denth I6 | Yieta
wata | (gallons
level I a minute)

in feet I
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WELL RECORDS

T;"st n 2i,-Walls in Frederick

Tvpe
OI

well

Well
DUm-
ber

49
60
51
52

53

64
55

56

ot
58
59

60

61
62
6il
04

05

60
67

68
09

70
7l
72
73
74
10
io

78
79
80
81
It
83
84

86
86
87

ad
89
90
0r

s2

93

94
96

96
97
98

2 miles northvst of Chanbenville..
2 milee northwest of Chmbenvitle. .

2 milm northwet of Chambersville. ,

4fi.milee northwest by rest of Win-
chest€r.

4 mils muthwest of Eayfield.......

Mout Wil-

Eolmm Nagle........,....
Clifr Nasle.
Mr. tr'Ietcher.............,
K. D. M*pole............
Charle Mcllwee..........

P. J, BdTI.
Chrls Whittington. ... ,. .

A. S. IVyman. .. .. . ..,. . . .

SnowdenBausmn.......
J. W. Wilims............
Geo. D. Jmott..,........
J. B. Racey.....,.,....,..

Stoue Chuch.

DriUed...
Drill€d.. .
Drilled...
DriUd...

Star Tannery.
}{ mile southwest by south of Star

'I Amery.
% mile souih of Stsr Tmery. . ....
Gnvel Spring, which is l2X miles

wmt of Stephem City.
GravelSpring......
292 milee southwst of Stn Tauery.
214 mile muthwmt of Star Tamery.
2{ milm southwest of Star Tannery.
2X milee southwst of Stm Tamuy.
3X mile muthwst of Str Tamry.
3X mile muthwest of Star Tannery.
3% miles suthwest of Stm Tmnry.
4 mileg southwest of Str Tmery. . .
4ff milee rcuthwet of Stn Tannery.
4X mil6 southwmt of Stu Tmery.
3X mile eouthrest of Stu Tmery.
3!d miles southwmt of Star Tamery.
3ll mile southwest of St* Tamery.
5 miles southrest by south of Star

Tamery,
5 milee muthwest of Stu Tmery.. .
4ft miles eouthwmt of Stu Tamery.
4!l miles southwmt by Bouth of Stil

Tauery.
5 mile muthwet of Str Tmery...
5X mile muthwmt of Star Tmew.
4 milm southwwt of Str Tmcy...
4l( mrles routhwet by south o1

Stfi TanDery.
Gmn $pring, which is 8X milee

north of Wincheter.
Whiie Eall, which is 7X milo north

of Winchets.
White Hall........
I mile southwst by south of Whi0e

Frll.
lX mileg northeast of lVhite HaU. . .
1 mile northast of White Eall. . .. ..
3 milss rortlwest of Brucatorn,

qbrch ia 7h mile northmt of'Winoheter.

Albert Thompson.... .. . .

TVilliam J. Gmhenou... .

Willian J. Goehenou,. . .
Tums Catlett..........

Tuner Catlett and Fred
Stickley.

Wi.tlim J. Gochenou.. . .
Willim J. Gocheuour.. . .

Willim J, Gmhenou.. . .

Willim J, Gochaou. . . .'Willim J. Gochenou... .

Willim J. Gochenou.. . .

William J. Gochenou.. . .
'Ifiilliam J. Gocheaour.. . .

Willim J. Gochenou.. , .Willim J. Gochenou.. , :
Iflillim J. Gochenou.. . .
Willim J. Gochenour... .

Willim J. Goohenou.. . .
IVillim J. Gochenou.. . .
Willim J. Goohenou.. . .
Willim J, Gochenou.. . .
Willim J. Gochemu....
Willim J. Gochenou.. . .

J. A, Hancha..,..,.,.....

trlederick County Schml. . .
J. W. Reeg€...............

Hon. Harry Byrd..,.,.....
E. R. Eimmelriebt........
GeorgeT. Pitou..........
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-CoNflNuso
C ounty, V ir ginia-C ontinue d

79 I Shsle

Depih
f,o

lat*
level

in fmt

Depth
of well

i l;. (feet)

28

30
34

30
30
45

Geologio hciron
Yield

(gallom
8 minute)

Well
nUm-
b0

u22 1sutu..............1ru:-"i-"gu.,... I I n{to l.:::::.:.:.:::::.:::::::l 6i
I 33 |th*3:::::::::::::.|[:*isc'""" "' r """' 'l
al 1share..............'r.*#i:::.::::::1..:::..:::l t:tf 1...'..'.'.'.'.'.'.:.:::.:.::.::l 

ti

160 l80feetofshale,so IRonney,Eetderberg.l..........l 3 1......."""""'l 53

I fetoflimmtone, I I | | I

ga |$tffi::::::i-::l*?,H';,:'.'j::: : ::l : ::: :::l i" l'.'.'..'.'.'.'..::::::::::::l 
g;

50 1sur"..............1J.*ioeu......,....1.....:....1 1%1.....'...... .. .l 66

zz 1Sut"..............1J"*iogu..........1..... I 1-- 1........... . | 57

i3 |[ht'::.:::::,:...1Y#xt,ii:.::: :::l ::::: :::l 'n 1 . .'-'. .'.:::::::::.::l g3

80 | Limwtono......... I Eelderbmg...'...'. r 1........................1 60

,13 |8HB',,,,,,,,,':::li:ffiilt::'i::::::::l:::::::::l i l.;,.,,.;,.' ;;:.::::.1 !i"+g 
l8H[::.::::::::::::lj:ffi:::::::':':l" i -: :l 'z l.*1y.:1.119:.......1 3l

06

Amhrsis on p. 80. oo
o/

68
69

70

'Water-

bering
mterial

Amlysis on p.80.
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WELL RECORDS

Tellr.n 2|.-Wells in Frederich

Wetl
nm-
bs

Type
of

well

Ddud...

Drilld...
Ddlld...
Drilled....
DriU€d...

Dritld...

DriUed. ..
Drilld...

Drilled.. .

Driled.. .
DriUd...
Drilled.. .
Drilld...
Drild...
Drilld...
DriUed.. .
Drilled., .

Dnled.. .

Drilled.. .

Drilled.. .

Drill€d.. .

Drile{l...
Driled...

Driiled...

Drilled.. .

Drilled...
Drill€d.. .
Ddud...

Drilled.. .

Drilld...

Drilled...
Drilled.. .
Drill€d.. .
Drilled...

99

100
101
t02
rfi|

104

105
r06

r07

108

109

110

111
tt2
113

114

115

116
tll
118
119
120

721
122
123

124

726

t26

127

128
125

130

131

t32
133
134

135

136
l

137 I

r38 |

r39 |

140 |

I mile muth of Cedar Grove. which
ie 6 milm north of Wiachetff.

lll miles south of Cedr Grove. . ...

){ mile uort} of Nain, wbich is 4}4
mils uorthwesi by nortb of Wiir
clIsts.

3fi.nilee norihwst by north of Win-
clHter.

1% mileest of Nain.......,.....
NAIn............,.
4Iiles northwmt by north of Win

ch€st€r.
4 milw north of Wincheskr.,.. . . . . .

Sld miles north of Winohster... . . . -

E. P. Boyce......,.....,.
M. Andcson....,.........
E B.McComiok.,..,....
J. G. Eubbsd... .. .. .. ...
E. W, Carter. ..... .. .. ,..

F. W. S.ydo....... .. . . ..

Bruoetom Woola Mille....
M, Aadersoa,.............

Rwell DeEaven..........

Levi Boyd................

Charlm Brown. .. .. .. .. .. .

George M. Carson...,....,

Mr. Barton...........,..,
Charle Lloyd.,.........,.
Philip Gold...............
Archie Orndorfi .,.........
Roy Boyce. . . ,. ., ... ... , .

Mr. MapIe.,.............
Mr. Marple...............
H. R. 8ut1s..............
Bond 8ro................
D. Mets, Jr...... . . .. .. . . .

N. E. Tipton..............
J. W. Jolifre...............
C, L. Nicodmus-.........

tr'.8. Boyd.....r..........
Bender Orehards..........

J. I[. Ompg..............
(?).......................
L. F. Dorey.....,........
C. W. PineIev.............

C. J. Bobimor............

E.'lV. Cuber. ... .. .. . . . ..

J. M. Wilims,...........
Miller $treit..,.,.........
Shermaa 8r0s,...........
Storersll Orchad Co..,..,

E. C. DeGrange..,.,......

C. E. Pingley. . .. .. . . . . .. .
R. W. Rem.............
Johh Gough. . . . .. . .... .. .
W. W. Glass. , .. .. . ... .. . .

Rwll DeHaven.,......
Rtrell DeEaven.....,..
William J. Gmheuou....
William J. Gochmou.. . .
William J. Gmhenou, .. .
'Willim 

J. Gochenour....
Willim J. Gmhenou....
TVilliam J. Gocbeuou.. . .

Williem J. Gooh€nou... .

James Feltner,...,....,.

Williem J. Gochenou.. . .

Mr, Totten, .. :. ...... ..
Tfilliam J. Goohenou,. . .
William J. Gochenou... .

William J, Gochmou....

IVilliam J. Gochmou.. . .

Willian J. Gochmou...:
Willian J. Gmhenou.. . .
Willi*m J. Gmhenou.. . .

William J. Gocherru,. . .

Williom J. Gochenour.. . .

lnllinm J. Qsslsass,. . .
Wlliam J. Gmhenou....
William J. Gochenou.. . ,
IflillianJ.Gmhm....



Fnrnsnrcx CouNry

-Cowrrruro
C ounty, 7 ir ginia-C ontinue d

Depth
Ifell
num-
ber

'99

116

198
40

54

5t

68

lo

Limestone..........

Limestone..........
Limetone..........

Yellow shale, black
shale.

Yellow shale, black
shale,

Yeilow shsle, blaok
shale.

Black shale. .. .. . . . .

/J

Denth
of sell
(fet)

Water-
besins
mterial

Gmlogie hoillon

100
l0l
102
103

1&

105
106

107

108

109

16+

1%
10..
8

16+

t7

35
100
84
30

63

6S%
228
161

oo

8

40.
13

tt4

2

I

s/r0

lo

rr8%
08

114

81
114
110

30
7l
82%

t?7
101

64
7Q

140

132

622

190

84

ztl
io

2t0

90

363
146
133

116

%2

n0
128
111
tr7

Sandrtoae, lime
mno.

Limstons..........
Limetono with a

sanclstone bed.
Limstone..........

Limctone..........
Limstons..........
Limetoae with a 3-

foot bed of snd-
etone at 90 feet.

Blackshale.........
Blaak shals. . . .. . .. .

Limetone..........
Lim*tone.......
Limmtone.....;....

Shsle.......,.....
Limetone.........
Limostone..........

Limctone........

Umestone.....,....

Limeetoqe..........

40 feet sbale, thm
limstone.

Limtone. .... ... . .
Limwtone..........

Limestone. .. ,. .. .. .

Limctone.........

Limetoue..........
Lim6tone..........
Limctone.........,

Limestone.,...;....

Urestorc...,.,....
Linstone..........
Limstoue..........
Limstoue.,........
Limeetoue..........

Conococheague......

Conocooheague......
Conmche"gue... . . .

Conocooheague.,....

Beelmmtom.,...:
Beekmntom...... .
Conococheague.....,

Romoy....,.......
Romy....,.......
Elbrook.....-.-.---
Conococheague......
Bee&mantom.......

Martimburg. ... . ., .
Beekmantom.......
Bee.kmantom.... . . .

Beekmstovi (?).,. .

Be€kmntorn.... .. .

Bekmantown...,...

Matimbucmd
Chanberiburg.

Beelmmtom..l.. . . .

Bealmaatom....,,,

Conoooc.heague... . . .

Conoamhmgue... . . .

Conocochague......
Beeknutown.... . . -
Elbr0ok............

Conocmheague.. .. . .

Coaoccheaguo......

Conocochegue,.. . . .
Conococheme.....,
Conmocbssue... . . .
Conocmheague......

Aulysis on p.81.

Drilled h bottom of 70-
foot well.

Ceseil S fet down.

2

16+
I
t5

16+
8

13+

2
t%

10
2
4

10
1

l5

16+

;
16+

w
5.
%

t5

l3

4
t6
8

6

16+

."%
13.
T6

46

80

128

t2!i
o

30

oo
35

30

110

111
tt2
113

iL4

116

116
tt7
118
119
120

tzt
122
r23

t24

126

t26

127

128
129

130

131

t2
133
tE4

r60

iao

rs?
138
139
140
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WELL RECORDS

Tasr,e ZS.-Wells in Frederick

Well
ll0m-
ber

141
142

143

ta
145
I46
t47
r48
149
tt0
151
t52
153
154
155

166

157
168

Dr. Julian F, Waril,. . .. . . .
Ray Robinmn......,....,.

Shmndoah Valley Vinegar
& Cider Co.

Fred S. Boyd. . .. ,. .. ,. .. .

W. L. IattreIl..,.....,....
Mrs, Ellen C. Anclsson. . . .
N. $. Eaines... .. . . .. .. .,.
J, W. Patton.
N. I. Cather,.......,.....
E. M. Eiak..............
J. S. Miller...............
Eandley School,...........
Earlow Tar Co.
J. K. Luttrell. . .. .. .. . . ...
J. T[. Keller.

J. C. Cather. -..,.........
A. S. RuntloIl. . .. .. .. . . . . .
Ban & Miller.. .. ., .. ,. .. .

R. S. 8e11..,..............

Charles H. Cook.

I9inohete Woolen Mill
Corlnmtion.

Willim J. Gmhmour.. . .
William J. Gochenou... .

Willian J. Gmhenou.. . .

lYilliam J. Goohenour.. , .

Willirm J. Gmhenour.. . .
William J. Gochenour. . - .
William J. Goohenou.. . .

William J. Gmhenour... .

Ifilliam J. Gocbenou.. . .
William J. Gochenou.. . .
Ilillian J. G@henour.. . .
William J. Gochenour.. . .
William J. Gmhenor....
Tfilliam J, Gmhmour.. . .
William J, Gochmou....

Ifillian J. Gmhenour... .

Tlilliam J. Gmhenour. .. .
TVilliam J. Gmhmour..,.

159

l6{)

161

162
163
t64
166
166
167
168
169
t70

t7l
t72
173

2 milm west of Kerutown.......,.tt;nt.n'ilt ;-n!fiilil : : : : :. .

4 mile west of Kerngtown
3 mil* southn€st by west of K6ns.

tom.
2 mile northwet of Bartonsille. ., .
2% milw southset of Kmtown.. -
2 milm wet of Kunstom
194 nilm muthwmt by west of Kre

tom.
2 pilee southwest by sest of [erns-

tom.
1l mile southwmt of Kernstorn. . -lll mile muthmt of Kcnstown., -

)d mile muthwest of Kerutom.....
X mile south of Kerutown.... . . . . .

I mile south of Kmtom

Mr. Showalter..,,......
Willim J. Gwhenou... .
Ifiilliam J. Gocbenour... .
Willian J, Gochmou....
Mr. Showalt€r..........
William J. Gochenou.. . .
IVillim J. Gochenou... .

Wiltam J. Gocboou.. . .
'lfilliam J. Goe,hmour.. . .

William J. Gmhmou..,.
Willism J. Gochenou....
John Rinks...........,

TYilliam J. Goohenou... .
William J. Gocheaour,. . .

Willian J. Goeheaour,. . .
Willim J. Gmhercur.. . .

William J. Gchaou. .. .
Willim J. Gmhemur.,. .
Willim J. Goohmour. .. .
WillimJ. Gmhenour....

William J. Goohenou.. . .

William J. Goc,henou.. . ,
Ifilliam J. Goaherour.. . .
William J. Gwhenour.. . .
Ifilliam J. Gmhenou.. . .'William J. Gochenou.. . .

174
t75

176
117

178
179
r80
181

t82

183
184
185
186
187

J. W. Riohard..
C. M. Ebfft.. . . . .... .. .. .

Joha D, Marku...........
Dr. P.'[f. Boyd. . .. .. ,. .. .

E. E. Grow. ,.. . .. ,. .. . . .
E. f. Grwe..............
F. IV. BaiIey..............
R. t. MilIer...............
Salen Cooper............,

Jciah Lantz... .. . ., .. ,...
Shryhmk & Lant2...,.....
Ray Robinson..
Bond Brc................
I. N. Good.

Trpe
OT

well

Drilled...
Drilld...

Drilled.. .

Ddleal...

Drilld...
Drilld...

Drilld...

Drilld...
Drilld...

Drilled...
DriUed.. .
Drillod.. .
Driled.. .
Drillod.. .
Drillod.. .
Drilled...
Drilled.. .
Drilled.. .

Ddlled.. .
Drill€d...
Drilled...

Drilled.. .
Drilled.. .

Drilled.. .
Drilled.. .

Drilleil.. .
Drilled.. .
DriU€d.. ,
Drilled.. .

Drillod...

Drilled.. .
Drill€d...
Drilled.. .
Drilled.. .
Drilled.. .
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-CoNrrruno
C o unty V ir gini a-C o ntinue d

Depth
of well
(feet)

Depth
to

wats
level

in feet

Wat*
bering
mterial

Goologie horizon

oo

35

16

Well
nm.
ber

236
10+

383

132

n
7g
5l
66

101
200
184
s02
344

87
4l

t25

n6
lU

8n

188

1,432

(?)
64
32

ll9
140
115
58
42

190

64
154
190

141
t42

t43

144

146
146
r47
148
149
150
151
t52
153
164
155

156

157
158

32
81

40
4r

oo
a3

3l
dc

108
46

87

69
40

t
15

30+

16+

13
10
13
3

r6+
2

13+
t6
32
8
8

l3

13
13

8,
I

160

16+
13
8

IO
8

6
3

16

13
8
3

10i
2
h

5
8

15
15
l1
4

4

16+
3
4

1 6-L
13+

17rI rr7
I 172

201
148

47
158
187
59

104

94
145
290
40

106

Limestone..........
Limestone..........

Umestone anal end.
Btoae.

Limestone..........

Limestom..........
Limestone.....,....
Sbale.,............
Shale..............
Lime3tone. . . . . . . . . .
Lirirestore..........
Limstone..........
Limmtone..........
Linmtone...,......
Limctone..........
Limetone..........

Limestone,.......,.

Limmtone..........
Limstone......,...

Limmtone. . . . . . . . . .

Limstono...,......

Limmtone..........

Limeetone. .... .. , . .
LiBe8tone...,......
Limestone..........
Limetone....,.....
Linestone..........
Lineetone..........
Sh6rle . . . . . . . . . . . . . .
Limmtono.,........
Limestoae.....,....

Limmtone..........
Limstone..........
Linetons..........

Limstone..........
Limestone..........
Limwtone..........
Limwtone..........
Limestone..........

Limestone..........
Limetone..........
Limestone..........
Limegtole..........

Limdstone..........

Limestone,.........
Limstone..........
Liregtone..........
Limstone..........
Shale.....,.,......

Conooochegue.,....
Conocmheague.,....

Conococheguo,. ,. . .

Chambombug...,..
Beekmantorm,......
Martiubug, .. .. .. .

Mrtimbug.....,..
Conoeocbegue.....,
Couococheague... ,. .
Conocochogue... . . .
Beekmntom.... . . ,
Beekmntom.... . . .

StonesRivq........
Beekmantom.......

Conococheague......

Conococheague......
Conococheague......

Beekmmtom..,...

Conomcheague... .

Solution cavitis at
nroximate denths
ioo, goo, zoo, ud I,
to 1,200 fet. None
low1,200fet. Anal

.11.1f1... ..

Anahnis on p.81.
Drilled in bottom of 160

foot vell.

35(1929)\
70(1931)/

o
t2

Conococheague . . . . ,
Conocochme--..-.
Conococheaiue......
Conmocheague,.....
Conomchsgue... . . .
Beekmntom.... . . .
Mutimbug........
Beeknantom.......
Beekinantown.......

Conocochsgue......
Conocochmzuo... . . .

Conocochmgue...... Drilledin botton of 9O
foot well that had

159

160

161

tB?
163
164
165
166
t67
168
169
170

171
lrt
1?3

174

176
176

t78
vs
180
181

182

183
184
185
186
187

yielded 3 gallom
minute but ha.d *
dry.

Conocochmeue... .. .

CoaocmheaEue... . . .
Conococbearue...,,.
Conocooheguo...,,.

Conococheacue... . . ,
Conoochesue.....,
Conococheacuo......
Conococheague... .. .

Conococ,heague.,....

Bekmantown..,. . . .
Conococheacue.....,
Beekmtoin.......
Brekmmtom.......
Martimbug (?).....

Yield
(gallom.

a mlnureJ
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WELL RECORDS
Tl'sta Zl.-Welb in Frederich

Woll
nm-
b€r

- 188
189
190
191
192
193

t94
195

196
rsz
198
199
2W

201

'n2
203

n4

n5
206

7
208

n9
2t0
ztt
2t2

213

214

215
216
,17

218

219

220
9q1

222
223
224.
226
226

227

2W

.ns
230

292
233
234

236

237
238

'2B9
240

I
2

!l mile northnet of Bartonwillo.. .t mii; ilil;i iattons;u,;. :... : :.
Bartowille.
Brtomville.
Bartorovills....;;.
Barioreville..,....

3 mils northmt of Stephem City. .
314 rilu northwet bv wmt of

Stephens City;
2 mil€ Dorthwst of Stephem City..
2 mile northwmt of Stepheu City..
1}{ miles northwet of Stephem City
l% mil6 northwest of Stephm City
I q:lg northwst by north of Stephm

ully,
t|4 siles northeaet of Marlboro,

wtlcb ia 4r4 milee rorthwest by
north of Middletown.

3% mile west of Stepheu City.. . . .
3 mile northwet of Vauclwe, whish

is Midmy betwen Stephm City
and Middletown:

2l miles wwt of Stepheu Crty,. , . .

% nile north of Middletown. -. . . . . ,

Meadow Mills, which is U., milc
wst of Middletown.

Medow Mills.
1 mile smthwest of Middletom.... .
X mile west of Brucetom, which is

7}{ miles northeast of Wincheter.
2 milm south of Stephemn.,.. . . . . .

J. E, Beaver...,..........
O, F, Axlrews. . .. ... .. .. .

F. W. Shenk & Son........
F. W, Shenk & Son........
M. J. Rogert.. :..........
M.B.Hook..............
Mr. Krawe...............
Vireinia Valley Orchsrd Co..

Willim Beverly...........
'Claude Rickcd...........
Fred Ridetuc......,...,..
Fred Rideing.
Jobn Derflirgs...........
E. Twalt..,..,...,.,.....

Virginia Valey Orchard Co,
Mr. Funkhouer...........

Cbarleg Snapp............

Dudley Snapp...........,
Southm Dairy Co........
JmEofrm..............
R. J. Lantr... ; .. .. .. .. .. .

(?).... . .. .. . . . .. .. .. .. .. .
hess Boyer..... .. ., . .. .. .

E. S. Lmick. . . . .,.. .. .. .

Miller Bros. .. . . . .. ,. .. .. .

Lanick & Ianick......,.,
Pitrher & Teake...........

Iflilbm Cooley.
J. E, Brumback
A. G. Mellinger

C. W. Hardestyr... ,. ,. .. .

Ella R. Benler............
H: M. Busey..::..........
L; F. Andem1...........,
Dora CIero..............
D, M. Rerdor.......,...
Mre. May L. Mo0arty.. . . .
J. O. Ritt€r...........,...
E. W. Pope.:.;;..........
G: A. Newoone. ... .. .....
J; J. trarms..............
Morgal Tevalt.......,....

J, I; $atsou... .. . . ... ....
Gmgo Wrigbrt............
trbank Whittingto!. .......
Jake Rinks..............
Am Willie,..............
Modm l[oodnan Aseia-

tion.

of TVin-

Mid<lletom;:;::;.
Midd6tom. : : : :.; ::.:...:.:. :.::
Middletom.................:.,..
Middletom..
1 mile southemt of Middlotom.....
t% milmmuthemt of Midtlletom. . .

"vpeof
well

Ifillim J. Gochenour.. . .
Ifilliam J. Gmhoour.. . .
Willian J, Gmhmour....
William J. Gochenour.. . .
William J. Gochmou.. . .
William J. Gochmro.. . .

John Rlnker. ..,, ,. .. .. .

Tuns Catlstt. ,. .. .. ., .
Mr. Bmtty.............
Mr. Totten.............
William J, Gochenou. .. .

Wade Muso.,...........

Mr,Tottm.............

Hlled...
Drilled...
Ddlled...
Drind...
Drill€d...
Drilled...

Drilled...
Ddll€d...

Drilled...
Drilled...
Ddlled...
Drilled...
Drild...

Dri[eil...
Driled...
Drilie&.,
Drilled.. .
Drild.. .
Drileal...
Drilled...

Drilled...

Drill€d.

DriU€d,..
Drilled...
Drilled...
Drill€d...
Drilled...
Drilled...
Drilled,. .
Drilld...



-CoxtrNuro
C ounty, / ir ginia-C ontinue d

Depth
of well
(fet)

Wats-
beuim
roteriil

Geologio horizon

Fnponnrcr Couurv

Depth
to

water
level

in fet

Yieltl
(gallom

a mitrute)

79

Well
[U-
ber

188
189
190
191
192
193

194
195

196
lSI
198

I 199
I 200
I

I 201

I

I zo,
| 203
I

I

lm4
I

| 205
| 206
ln7| 208
I| 200
| 2t0
| 21t

212

213,

214

216
216
-ztI

218

219

220

222
ns
224
225
226

227

228

229
230
231
n2
233
254
235

6

7
238
239

B
241
242

16
%

16
I
8

8
16+

2
10+

I

9+

t4

16+
I

10+

16'
20
10

t
16
8..

20

4.

30

30
6
2

1

1

2%
I

l6
7

16+
8

13

I
15

16
16
16+
r%

30

13+
16+

10
10
6
8
3
5

109
51
86
82
30
24%

172
140

315
154
2t7
t72
218

158

125
266

310

a6
10
8l

tto

It
110

93
61

286

72

64
263

99

78

69
7t
68

140
70

133
88

72

93

91
7S
s5t4
44

247
46
93

564

80
48
66

289
t54
52

Limeetone..........
Shale. . ............
Limstore..........
Shale..............
Limetone..........
Shale, limwtone.....

Limegtone..........
Limestore..........

Limetone..........
Linmtone..........
Limeetone..........
Limestone.......,..
Limmtone..,.,.;.,.

Limestone..........

Limmtone..........
Limestono..........

Limstone:..;..,.,.

Limesione. .. .. . . ., .
Limestone..........
Linestone...,......
Limestrone..,.......

Limdtoue..........
Lim$tone..........
Limmtoue..........
Blmk and gmy

trmBtone.
Limestone with eome

shale,
Shale....,..,......
Shals....,....,;...
Limestone,.........
Shale:..,..........
Shale to 46 feet, lime-

Btone.
Shale......,.......
ShaIe.......,......
Shale.......,......
Shale..............
Shale..............
Shale..............
Shale....,......,..
ShaIe...........,..
Shale..............
ShaIe..............
Shale..............
Sbale,.,...........
Shale..............
Sbale. . , . .. ..... .. .
thale.....,........
Sh41e..............
Shsle........,.,.,.
Shale,limetoae.....

Bekmntom.......
Martimbuc........
Chmbe$birc. .....
Matimbuc.l......
StoneRivei........
Martimbuc,

Chmbersbur.
Conococheaeue.l....
Conococheague......

Conococheaeue......
Conomchague... . . .
Beekmautom....,,.
Bekmntom....,..
Beekmantom.......

Conococheague.,....

Beekmtom.......
Conococheague,.....

""ri""
""it""

12

"'ioi" "
65

Analpis on p. 81.

Shale...........,..
Shale..............

l&inch opening in lime-
. .stano at Bl0 feet.

':l]-":""""""""''i'#j,;i;';';. 
si: 

" " "'

Stonm River........ 1..........
Bekmntom....... l. -. -. -- -. -

Beekmtrtown....... 1..........
Beekmiltom.......1..........

Beekmantommd 1........
Conococheacue. I

Mstimburs.:...... | 30

Martinlbug.....,.. 1..........Mrtiubus........ | 10
MariimbuE........ 1..........Mutiubug........l 60
Mariimburg........I f8Mariimburc........| 18
Miltisbut........1..........
MartimbuE........1..........

Martimbue........l 25

Shale..............

'ii';6i"-;'i.ii:"""'
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ANALYSES

Trsr,a 26.-Analyses of ground watns

[Analyst, S. K. Love. Parts per million. Numbers at heads

94483622

r99
"L6
28
23

b265

212
Oct. 28

6 1.1

247
o38

3.0

i;,
"25

5.0

:;;
Oct. 28

b17

,,

b224

l6L
Oct. 28

bl1

255

"27
20
15

b303

253
Oct. 28

'" ii"'
t3

1l
2.6

tt7
43
4.11
l.sl

518
2l
8.0

12
472

469
Oct. 28

147
56
14

b264

d244

Oct. 28

"By turbidity.
aCalculated.

"Less than 10 parts
dDetermined.'
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OF WATER

from Frcdnick County, Virginia

'of columns refer to corresponding well numbers in table 25.]

81

t9316916tt32Ltz

34
a3

2.0
.0

d50

Oct.27

62
29

e)
288
"30

4.0
3.6

b293

274
Oct. 28

124
20

ry.

302
"26
57
72

b480

70
34

e)
332
"32

6.0

b33l

314
Oct. 28

98
30
t4

4't
394
M
9.0

13
4@

7.2
6.6

L25
IJ

L46
t0

277
349
255

.t4
174
)t
52
2.6

379
46

298
J-O

869

669
Oct. 28

392
Oct.29

368
Oct. 28

.1
1,152

620
Oct. 28

88 | t++
35t19

"r{l 'l, n
367 | 4ry
"16 | 105
12t16
42 | 3.8b406 | 539

364 | 438
Oct. 28 | Oct. 28
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ADJACENT AREAS IN SHENAN

Tvpe
of

well

Well
num'
ber

400

401

402

403

404
406
406
407
408
409
4t0

413

4t4
4t5
416

417

418
419
4n
421

422
423
424

trlank Racey.........,.,..

H. Omdorfr.....,.........

A. P-Steh................
F. O. Miller...............
G, L. Stickley.............
E.H.Emond..........
N. Miller... . . ........ . .. .
Mn. SticHey,.,...........
G. F. Bowmn. .. .. .. .. .. .
Bob.Somer...............
Shenmdoah Valley Coop-

entive Milk hoducers
Aseociation

S. M. Chikls.........:....
Mr. Riley...............,.

Shenandoah Eatchery,.....

J. C. Beatty;..........,..
John Rb}er..............
F. K, Wsver.. . . . . ,. .. ,. .

Mr. Wever.............,.
Georee Itr..,...........,
Thomlxon Sowem.........

Lee Buke................

Tmer Catlett,.........

Willim J. Gochenou....

Willim J. Gochenou....

Willim J, Gochenou.. - .

Ifilliam J. Gochenou.. . .
Ifilliam J. Gochemu....
Willim J. Goohercur....
Mr. Totten. .. .. .. , . .. . .
William J. Goahenou... .

Tumer Catlett..........
Wllim J. Gochenou....

'Iflillim J. Gochenou... .

Mr. Totten.........,...

First 90 feet diilldl bv
Willim J. Gochenou,
rest by Mr. Totteu

FredStiokley............
Willim J. Gochenou....
I9illim J. Gocheaou.. . .

Willim J. Goshenou....

Willim J. Gocherou.. . .'Willim J. Gochenour.. . .'Wiltiam J. Goohenou... .

Willim J. Gocherou.. .'.

Willia,m J. Gochenou.. . .
William J. Gochonour.. . .
Ifililm J. Gochenou.. . .

John Rinker. . ., .. .. . . . .

Jobn Rinker.............
John Rinke......,.....
John Riqker. .. .. . . .. . . .
John Rinker, . .. .. . .. . . .
John Rinker............
Mr. Totten.............

Trstr. 27.-Wells in

Ddll€d...

DriUed ..

Drilled...

Ddlled...

Drilled...
Drilied.,.
DriUd...
Drilled...
Drilled.. .
Drillsd....
Drilled.. .

Drilsd.. .
Drilled....
DriU€d...

Drilled...

Ddlled.. .
Drilled...
Ddlled...
Drilleit..".

Drilld...
Drilled...
Ddlleil...

Drilled...

DriUed...
Drilled...
Drilled...
Drilled..,
Drilled.. .

Drilled.. .

Type
ot

well

Trs.ts 27.-Wells in

425

426
427
428
425
430

4i|1



Srrnmenooerr AND WenneN CouNrrps

DOAH AND WARREN COUNTIES

Slunandoah County, l/ir ginia

Geologic horizou

83

400

401

492

40il

404
406
406
407
408
40s
410

41t

4t2

413

4t4
415
416

4t7

418
419
420
421

422
423
42tl

3

8

15
20
I

16
50

,yt
20

I

3M
I

6%

7U

5
6
6
o

t3
t

Depth
of well
(fe*1

t42

6il

621/6

84

115
135
49

t06h
154
297
foo

150

84

IYater-
beuinc
nat*isi

Well
num-
b€r

Bluo and red shale.. .

Shale...............

Shale...............

Limestoae..........

Limmtone..........
Limestone..........
Limstone..........
Limstone..........
Shale...............
Limstone..........
Shale...............

%

Drilled in bottom ol 54-
foot well.

11 fet of eming.........

47 feet of casing. Lim*
stone contained sem
of mud to depth of 47
feet.

...............:,.......
Water ie sulphuou. .... .

300

66
D/
4Q

28

38
64
38

123

76
94

t20

W arr en C ounty, Tir gin ia

'Water-

bmiry
mtsial

Deoth
of well
(feet)

Geologic horizon

Depth Ito I Yield
mtu | (csllom
Ievel I a'ilinute)

in feet I

TVell
DU-
ber

425

426
427
428
429
430

431

104

92
101
182
n0
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Cr-anre Coumrv

GEOGRAPI{Y

Clarke County, once a part of Frederick County, covers 171 square
miles and in 1930 had a population of. 7,167. It is bounded on the north
by West Virginia, on the west by Frederick County, and on the south

by Warren County. On the east the crest of the Blue Ridge separates

it from Loudoun and Fauquier counties. It has a higher percentage of
its area devoted to agriculture than any other county in the area-
91.5 percent. Even in the mountainous eastern part, the Blue Ridge,

there is a large amount of orchard land. The largest community is

Berryville, with a population of 1,094. According to the census, the

county in 1929 had 9 industrial establishments, most of which are cream-

eries, ice plants, and establishments engaged in packing and storing

apples. The value of their output in 1929 was $722,7ffi.
The county is crossed from north to south by the Norfolk & Western

Railway and from east to west by two main highways that lead frorn

Winchester to Washington, D. C. Another main road leads northward
from Berryville to Charles Town and Harpers Ferry, W. Va.

DRAINAGE

Clarke County is drained by Shenandoah River and Opequon Creek

and their tributaries. The configuration of the Opequon Creek drain-
age is interesting. The creek flows along the boundary between the

Martinsburg shale, in Frederick County, and the older Ofdovician lime-

stones, in Clarke Coqnty. In the shale area the creek has numerous

tributaries, but in the limestone area most of the drainage is under-

ground and there are scarcely any surface tributaries. The same con-

ditiott, though to a slighter extent, is observable in the drainage basin of
Shenandoah River, which has fewer tributaries on the west side, in the

limestone area, than on the east side, where the rocks are mainly crys'

talline. .,3

TOPOGRAP}IY

clarke county lies in two geomorphic provinces-the Blue Ridge

province and the Valley and Ridge province. Most of it is part of a
gently undulating plain of the valley and Ridge province and has a



f-".
|_-

Cr-eara CouNry 85

relief that is generally less than 100 feet. Shenandoah River flows
along the east margin of this plain and has cut 100 to 200 feet below it.
Opequon Creek flows through a narrow valley less than 100 feet below
the general level of the plain. East of Shenandoah River is the Blue
Ridge, which rises to an altitude of 1,600 feet at the southeast corner
of the county but is lower farther north. Gaps in the Blue Ridge
provide easy passage for the two principal highways.

GEOLOGY

The rocks in Clarke County consist of the pre-Cambrian Catoctin
greenstone, which forms most of the Blue Ridge, and the Cambrian and
Ordovician sandstones, shales, and limestones, which chiefly underlie
the plain. (See Pl. ? and, Table 7.)

Structurally the county includes the incornplete parts of the Catoctin-
Blue Ridge anticlinorium of Loudoun County and of the eastern limb of
the syncline whose axis is in eastein Frederick County. The anti-
clinorium, consisting of Catoctin greenstone with infolded synclines of
Lower Cambrian shales and sandstones, was thrust from the southeast
over the Cambrian and Ordovician rocks of the syncline. The trace of
the overthrust fault is along the foot of the Blue Ridge east of Shen-
andoah River. The east limb of the syncline is overturned along its
eastern edge, near the river, and farther west there is an abrupt up-
folding of the strata. (See Fig. 4.)

GROUND-WATER CONDITIONS

Blwe Ridge area.-Some of the wells drilled near the crest of 'the

Blue Ridge near Snickers Gap are reported to be shallow-less than 100
feet deep-but their yields were found by the drillers to be moderately
high. The rocks underlying the crest and west flank of the Blue Ridge
are the Catoctin greenstone, Loudoun formation, and Weverton sand-
stone. These rocks are rather poor sources of ground water in some
other localities, being dense and nonporous, but it is likely that on the
Blue Ridge they are extensively shattered, thus permitting large quan-
tities of water to be stored. A few of the wells were reported to be

rather weak. Dug wells are impracticable in most parts of the area,
owing to the thinness or absence of soil.

Springs of large yield are not common in the Blue Ridge area,
but springs of small to moderate discharge are numerous, even near the
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crest of the mountain. The water is clear and excellent for drinking,
and in most parts of the area there is little danger of contamination.

Valley ond, Rid;ge area.-Dug wells are rare and are reported to be

unsatisfactory in the Valley and Ridge area. Most of the drilled wells
on the lowland west of the Blue Ridge derive their supplies from lime-
stone, although a few have been drilled into the Lower Cambrian sand-

stones and shales and the Martinsburg shale. The limestone wells are

exceptionally successful and are reported to yield moderate to large

supplies. Three wells (No.'s 344, 345, 346) drilled on the estate of
William DuPont, Jr., northeast of Boyce are \45, 148, and 180 feet
deep and are reported to yield 20, 75, and 30 gallons a minute, respec-

tively. Three wells (No.'s 3L9,320, 32I) on the property of the Berry-
ville Ice Co., in Berryville, lA0, 239, and 300 feet deep, deliver a total
of. 230 gallons a minute. On the other hand, at the Audley Farm,
just east of Berryville, a well (No. 323) was put down through 725

feet of limestone, and only ll gallons of water was obtained.

Springs are numerous, especially in the parts of the area that are

underlain by limestone. Many of these springs deliver large quantities

of water. The water table lies rather close to the surface, and in some

places the springs discharge on almost flat land. However, in a settled

area underlain by limestone, such as this, the spring water may be

cdntaminated. Moreover, the water is likely to be muddy in wet times.

East of Berryville a large number of springs that had been used for
household and stock supplies became weak or went dry in 1930, and still
more failed in 1931.

. 
MUNICIPAL SUPPLIES 

i

The only community in Clarke County that has developed a public
water supply is Berryville. The chief source of the supply is a small

Stream on the west flank of the Blue Ridge, 7 miles southeast of the
town. The stream bmpties into a reservoir having a capacity ol 2,ffi,-
000 gallons. In addition there is a well in the town, about 300 feet in
depth, which delivers 40 gallons a minute. The well has not been used

for several years. During the dry summers of 1930 and 1931 a large
spring three fourths of a mile northeast of the town along the pipe line
leading from the mountain reservoir was utilized, and also a privately
owned well in the town. The spring delivered about 1,000 gallons a min-
ute in 1930, but in 1931 the yield diminished to about half that amount.
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About 60,000 gallons a day, on the average, is used by the town. The
water is chlorinated and pumped into two steel tanks with a capacity of
3,000,000 gallons each for distribution.
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WELL

Trsj,n 28.-Welk in

Trpe
ot

well

Well
num-
ber

300
301
302
303

3q4

s05

306
307

308

309
310

3ll
312

313
314
316
316

817
318
31S

820
32t
322
?t3
324
32fi
326

s27
328
329
330
831
832
383
334
335
336

337
338

339
340
341

342
343
34
345
846

348

349
860
351
352
353
354

5 milm north of Berryvillo.........
4 mii* ;'i[ ;i ffi;Fiu;:::.. :. : : :
4 mils north of Berryville......... -
7 milee mt of Winchester and I mile

emt of Burut Factory, which ie on
comty liue emt of Wiucheter.

314 mils northemt by north ol
Berrwille.

3/a miles. northemt by north of
lJerrlmlle,

3)l miles northemt of Berryville. . . .

3)4 milee northemt by north of
Berryville.

Gaylord which is 4 milm northmst
of Berryville.

7 miles northwest by north of Boyce
4 miles southemt by eagt of Bunl,

tr'actory.
7 milw nortlwct by north of Boyce
Slcz mils norihmst by north of

Boyce.
2 milqs northwmt of Bonyville.. .. . .
2 milw northwst of Berrwille. . . . . .
2 miles northwest of Bonyvills. . . . . .
1 mile west of Berryville on Win-

chegta Road.
1% mils north of Benyville........
4 miles rcrthesst by north of Boyce. .
Berryville..........

Benwille..........
Berrwille...... . . . .
Benyville...... .. . .
1 mile mt of Bemyville............
2 milm mt of Benyville
2% miles east of Benyvillo.........
3)4 miles north of Cmtlem's Feny

Negrosettlement.........,

Dn Hmpston............
Mr CornwelI,............
Dr. Hmpeton............
Matt Jonos...............
Mr. Millenon..... .. . . ,. . .
Myers Lumber Co.........
(?).......................
Mr. Brotherton............

Jmm tr'eltner..........,
JmeeFeltam...........
Jmeg FeItner...........
Tmer Catlett..........

Jmw Feltner...........

Jmoe FeItner........,.,

Jams Feltner...........
JmcFeltmr...........
Jmes FeItnor...........

Jame Feltner...........
Willim J. Gochenou.. . .

Jmm FeItner...........
Jme Feltner...........

Abe Eardesty.............
Mr. McAtre..............
Benyville Ioe Plant. ... . . . .

Berryville Ice Plant........
Bonyville Ice Plant........
Tom of Benyville.........
Jone Bros., Audloy Fm..
Mr. Proctor...,.......,...
(?).......................
d. S. Qrmmine............

A. C. Cumim...........
Mr. AshIey..,............
State of Virginia....,......
Mr, McKemey............
Mr. Droop................
Mr. Meade..,............

Willim Fox..............

T. L. Chk...............
8ote1...................,
Willim DuPont, Jr..... . . .
Willim DuPont, Jr........
\fillim DuPont, Jr........
R. T. Barton..............
W. S. Cuper...... . ... . .. .

Miss Ellen meele..,. . .. ,.
I[. J. Cook.. ...,. . .... . . .
J. W. Thompson...........
J. W. Paytou, Jr. . ... . . ,. .
Mrs. Andemn. .. .. .. .. ...
S. H. Edigon............,,

Jams Feltner...........
Jamw Feltner...........
Jmes Feltner...........

Jamos Feltner..,........

Jmm tr'eltner...........
Jams Felt1er...........
Jms Feltner......,....

James Feltner.,,........
Jmes FeItner...........
Jamee I'eltner...........
Jmes Feltner...........
Jms Feltner...........
Jme tr'eItnc...........
Jme tr'eltnm....,......
Jame Feltnc.......,...
Mr. Reecl.......,,......
Jamc Feltner...........

James Fsltaor...........
Jmes tr'eltnc........,..

Drilled.. .
Dri[ed.. .
Dritled. ..
Drilled.. .
Drilled...
Drilled...
Drilled...

Drilled...
Drilled. ..
Driled...
Drilled. ..
Drilled.. .
Drilled...
Drilled.. .
Drilled.. .
Drilled.. .
Driled.. .

Willim J. Gochenour.
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RECORDS

Chrhe Aounty, Virginia

Depth
of rell
(fee0

Well
rUmr
bor

16+
16
to
t0

r90
110
114

oo

Limeetons. .. .. .. .. .
Limstone.,........
Lime8tone..........
Shale................

800
301
302
308

304

405

306
807

3fi|

309
310

311
9t2

3A
314
315
316

zt?
318
319

sw
32t
3n
323
gz/t
326

326

15

rof

15
"Strorg".

15

1i
10+

'" " " " " " " "': " "'
Dry in sumer of 1931..
Dry ia sr:mer of 1931...

Aaalysis on page 92. ..,. .

.....i.;. J...;.......;.,

&inoh well. Analysis oa
prge 92.

tsinch well.
&inoh well.

15+
t

1+

827
328
825
330
Silt
332
333
834
385
386

387
838

339
340
341

342
343
344
346
346
s47
348

349
350
351
382
353
864

at+
20

3
90

60
90
40t1
t5
I
8

l5

10
l6
IO

15+
15+
15+
2
D
I
5

16+

t
1

18

13
ro-'-
30
20
lo
74
2

6
t%
4
2

rD-l-
r6+

40

:i
io
66

oo
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WELL RECORDS

Test'e 2&.-Wclls in Clarke

Well
trm-
b€r

bp.
q

vell

365
356
s57
858
359
360
361

362

3€8

364

366
366
367
368
869
370
371

14 mile southemt of Boyce........'.
8l mile eouthost of Boyce. . ... . . . . .

X mile southffit of Boym..... . . . . .
14 milo out of Boyce...............
I mile muthest of Bov@..... .

I mile southwet of Boyce..........
lYr milu northwt bv north of-lyhite 

Pct. which is 4 nrilssouth-
wwt bv w*t of Millwood.

I mile nbrtbeast by north of Mill.
wood.

Millwood..........

Millwootl..........

Millwood....,.....
Millwood. . . . . . . . . .
WhitePct........
llhite Pmt. . . . . . . . . . . . . . . . . . . . . . .
Whito Pst........
4 milc muth of Boye
lX mile south of White Post. . .. . . '

Courtney Jonw............

Mr. Gilton..,.............

Rectory. .. .. .. .. .. .. .. . . .

Drined...
Drilld...
Drilled...
Drilld...
Drilleal.. .
Drilled.. .
Di[ed.. .
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355
356
367
358
359
360
361

362

363

364

365
366
367
368
360
370
s7l

30
30
30
30

%
2
o

15

30
2

4

6

30
15
16
r3
2
5

It

Depth
toWsteF

b@dng.
lBtflal

Geologic horizoa I wster
I level

Depth
of well
(fwo

190
90

t25
300
208

oo
97

139

130
2/t0

%,4

250

7g
$5

DD

oo
\n
85
@
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GF'GRAPHY

Loudoun County is 519 square miles in area and had a population
in 1930 o1 19,852. Potomac River separates it from Maryland on the
north and northeast, and the Blue Ridge separates it from West Vir-
ginia on the northwest and from Clarke County on the southwest. Fau-
quier and Prince William counties lie to the south, and Fairfax County
to the east. More than 85 per cent of the area is under cultivation, and
:the farms and estates are comparatively large. Leesburg is the largest
community in the county, with a population in 1930 of 1,640, and Pur-
cellville is next, with 747.

The Washington & Old Dominion Railway (electric) runs from
Washington, D. C., through Sterling, Ashburn, Leesburg, Purcellville,
and Round Hill, and ends at Bluemont. Two arterial highways cross
the county in an east-west direction-one in. the southern part of the
county, passing through Middleburg and Aldie; the other farther north,
passing through the gap at Bluemont and thence through Purcellville and
Leesburg. A north-south highway runs from Aldie to Leesburg and
thence north to Point of Rocks, on Potomac River. According to the
census there were 18 industrial establishments in the county in 1929, and
the value of their products was $658,910. Most of these establishments
deal with products of farming, dairying, or fruit growing, or with the
quarrylng of rock products.

DRAINAGE

Loudoun County is drained by a large number of small streams
tributary to Potomac River. Piney Run and Catoctin Creek and their
tributaries occupy the northern part of the county, Goose Creek drains
the southwestern and south-central part, and Bull Run and Broad Run
the southeastern part. The streams are relatively independent of the
structure of the underlying rock. Many of them pass through the
mountain ridges in water.gaps*for example, Goose Creek cuts Catoctin
Mountain near Oatlands, and the North Fork of Catoctin Creek cuts
through Short Hill at Hillsboro. Piney Run, on the other hand, flows
northward between the Blue Ridge and Short Hill, and at some time in
the future it probably will behead the North Fork of Catoctin Creek.

93
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TOPOGRAPIIV

There are in the county three parallel mountain ridges separated by
lowlands-the Blue Ridge, Short Hill, and Catoctin Mountain. The
Blue Ridge, on the western boundary, has an altitude of over 1,500 feet
at the southwest corner of the counlr, but north of Bluemont it becomes
lower, and above the Potomac River gap it is only about 1,000 feet above
sea level. Its crest is serrated by several wind gaps, the most prominent
of which is the one at Bluemont. Short Hill is 3 miles east of the Blue
Ridge and parallel to it, but it extends south of the Potomac only a mile
beyond Hillsboro. It maintains an altitude of 1,000 feet or slightly more
for most of its length. Catoctin Mountain extends south from Potomac
River, passing just west of Leesburg, down to the western boundary of
Prince William County, where it is called Bull Run Mountain. It has an
altitude of 500 to 1,000 feet at the north, but toward the south it becomes
lower and less distinct. The southern part of the Blue Ridge in Loudoun
County may be a remnant of the "upland peneplain;" the similarity in
altitude of its north end and that of Short Hill rnay indicate that both
are remnants of the "Intermediate peneplain." (See p. 14.)

The lowland consists of a rolling, dissected p1ai4 at a general altitude
of slightly under 500 feet, with an average relief of 100 feet or less.
This lowland is not a simple plain, however, for a fairly flat terrace
slopes gently away from the foot of the Blue Ridge at an altitude of
500 to 600 feet and midway between the Blue Ridge and Catoctin Moun-
tain forms a depression 300 to 400 feet above sea level. Catoctin Moun-
tain along most of its extent has about the same altitude as.the terrace
along the foot of the Blue Ridge. The lowland east o{ Catoctin Moun-
tain is at about the same altitude as the intermontane valley. Thus there
appear to be remnants of two old erosion levels in the lowland. The
present streams have trenched below the lower level, in some places to
depths of more than 100 feet.

GEOLOGY

The rocks in Loudoun County consist of two groups, the mem-
bers of each group differing in age'and geographic distribution from
those of the other. The older rocks occupy the area west of the eastern
foot of Catoctin Mountain and range in age from the pre-Cambrian
white marble to the Lower Ordovician Frederick limestone. The
younger rocks are the conglomerates, sandstones, shales, and associated
diabase or trap bodies of Triassic age underlying the area east of the
border fault along Catoctin Mountain. (See Pl. 2 and'table 7.)
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The older rocks are involved in a complex known as the Catoctin-
Blue Ridge anticlinorium, in which the Catoctin greenstone, overlying
the white marble, occupies the east and west limbs, and the Marshall
granite crops out along the axis in a belt 3 to 5 miles wide. Lovettsville
and Middleburg are about in the center of the granite area. Sandstones
and shales of Lower Cambrian age have been folded into the arch and
are exposed on both limbs, notably on Short Hill, north of Hillsboro,
and along the Catoctin border fault and in other smaller areas. The
white marble is brought to the surface in the cores of small, sharp anti-
clines which lie end to end just east of the Marshall granite outcrop.

The Triassic rocks occur in a basin which has been faulted down
on its west side to a depth of 500 feet or less, according to Roberts.
fn transverse section, therefore, the rocks of the basin are wedge-shaped,
with the apex at the east. The dip of the rocks is toward the west,
the angle of dip being slight in the eastern part but increasing toward
the west edge to as much as 45o from the hodzantal. The Triassic
rocks have been very gently folded and also have been broken into
blocks by intersecting normal faults. These faults are very difficult to
detect because of the close similarity of the rocks on both sides of the
fracture. Associated with the Triassic sediments are many bodies of
trap, both intrusive and extrusive, the largest of which is a mass as
much as 3 miles wide that extends from Leesburg southeastward into
!'airfax County. The single small body of Frederick limestone ex-
posed in the county has been faulted to the surface along the Catoctin
border fault near the Potomac River.

GROUND-WATER CONDITIONS

Catoctin-Blwe Rid,ge orea.--The results of drilling wells in the
Catoctin-Blue Ridge area are remarkably uniform and it has been found
that the two rock formations that underlie the greatest part of the area,
the Catoctin greenstone and the Marshall granite, do not differ very much
in their water-bearing properties. Both are hard to drill, and the wells
are mostly weak. Most of the ordinary small household wells are shal-
low or of moderate depth, generally less than 100 feet, and yield less
than 10 gallons a minute-in fact, many of them deliver less than 1

gallon a minute and can be exhausted by a hand pump. But even with
such small flows the owners find that by pumping carefully the wells
can be made to serve. At the other extreme are some wells of great
depth that are failures, considering the needs and the expense of con-
struction. A well (No. 642) 10 inches in diameter was put down on
the estate of D. C. Sands, near Middleburg,704 feet through Catoctin
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greenstcine, and at 205 feet the capacity tested at 5 gallons a mirtute;
no more water was encountered in the'next 500 feet. Similarly, on the
estate of Mrs. Dodge Sloane, nbar lJpperville, a well 8 inches in diam-
eter (No. 649) was drilled to a depth of 592 feet through very hard
rock; at 324 f.eet a pumping test showed 2l gallons a minute, and at
450 feet 3/z gallons a minute, but the water never cleared up after long
pumping, and at present it delivers only tt/a gallons a minute with a
draw-down ol L47 f.eet. Both of these deep wells are in the Catoctin
greenstone. The shailow wells in the Marshall granite area are very
similar to those in the greenstone. In the northern part of Fauquier
County deep wells drilled into granite seem to derive somewhat larger
supplies than those in greenstone but not much larger. The infolded
areas of Lower Cambrian formations and the narrow belts of white
marble are more favorable for wells, but the area of outcrop of these
formations is comparatively very small.

The water level ranges from the surface of the ground to 60 feet
below, in most places being about 2O to 30 feet. In the southern part
of the county the water level is nearer the surface than elsewhere, and
a few wells even flow a little at the surface. The jointing and schistosity
of the rocks tend to prevent the confining of water in the folded beds,
therefore artesian head is not built up to any considerable degree.

The water of the Catoctin-Blue Ridge area, consid.ered as a whole,
is of excellent chemical quality.

Dug wells are not numerous in this area as the rock in many places
lies so close to the surface that digging to water is almost irirpossible.
Even on outcrops of Catoctin greenstone, where it is difficult and ex-
pensive to drill for water, digging is not often resorted to. The moder-
ately dissected topography of the district causes b rather wide vertical
fluctuation of the water table, and therefore dug wells in or near the
valley bottoms are most.likely to prove satisfactory.

A rather large number of both drilled and dug wells dried up'dur-
ing the droughty summers of 1930 and 1931, the dug wells seeming to
be the more susceptible.

There are many small springs in the area, but they are not used
extensively except along the slopes of the Blue Ridge, Short Hill, and
Catoctin Mountain, and a large number of them go dry in droughty
seasons. In the white-marble belts a few of the springs deliver large
quantities of water, some of which is reported to be rather highly
mineralized.
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Area of Tri,assic rocks.-Dagwells are few in the area of Triassic
rocks, but drilled wells are very numerous. Most of the area is under'
lain by sandstone and shale. In these rocks the wells are generally less

than 100 feet deep and deliver small quantities o{ water, most of them
less than 10 gallons a minute. This area is not to be considered un-
favorable for ground-water supplies, however, because ordinarily only
small amounts of water are required, and such supplies as are needed

can be obtained comparatively cheaply. If a large supply were needed,

it is by no means certain that it could not be obtained by drilling several
hundred feet down, for the water is not confined to the near-surface
tock, as it seems to be in granite or in limestone but probably migrates
between the beds, or, in the sandstone, perhaps through them.

In the limestone conglomerate, which crops out in and north of
Leesburg, the results of drilling are varied. Most of the wells deliver
small to moderate quantities, but some, such as the 360-foot town well
(No. 725) in Leesburg, furnish large supplies. On the other hand, a

few dry holes having been drilled, it is believed that the limestone con-
glomerate is rather tight below the level of Potomac River, and that
wells drilled below that level are not likely to encounter strong supplies
of water.

In the larger bodies of trap, such as the stocklike mass extending
southeast of Leesburg, some general conditions have been observed:
( 1) Nearly all the wells that obtain large supplies of water encounter
them at shallow depths, where the diabase is weathered, although in
many such places the supply may be only moderate, or even weak;
(2) wells that have been drilled into the trap where there is no weathered
zone, as in the bottom of a valley, are not likely to obtain much water,
if any; (3) wells that have not obtained a satisfactory amount of water
within 100 feet are not likely to encounter any considerable flow at
greater depths unless there is a chance of passing through the body of
diabase. The last two generalizations are illustrated by a well that was
drilled near the intersection of the Leesburg turnpike and Goose Creek
to a depth of about 802 feet (No. 729). Although it flowed at the sur-
face occasionally its capacity, as tested, was only 3 gallons a minute.
At the other extreme is a well (No. 848) drilled by L. W. Wortman
at his home near Ashburn, which is only 18 feet deep and delivered 10

gallons a minute.

The water levels vary widely. Around Leesburg the water table
is deeper than elsewhere, in some places as much as 90 feet below the

surface; east and south of Leesburg it is at 10 to 50 feet. The water
in wells in the trap lies nearer the surface than in the sandstone, shale,
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and conglomerate. Flowing wells in the sandstone and shale are rare
but not unknown. The normal faults that break the Triassic rocks up
into blocks and the joint systems seem to prevent the accumulation oI
artesian pressure on the water in the dipping water-bearing beds, and
the low relief of the area would also tend toward the same result.

The ground water in the Triassic basin is often very hard and
is likely to contain an objectionable quantity of iron.

Dug wells have not proved very satisfactory in the Triassic basin
owing to the comparatively shallow soil layer. The soil derived from
the shale is rather tight. It is very difficult to dig a well in the trap
because of the presence of "niggerhead" cobbles and boulders.

Springs are not so numerous in the Triassic basin as in the Catoc-
tin-Blue Ridge area, but some of the springs in the conglomerate north
of Leesburg have a flow comparable to that of the springs in the lime-
stone belt of the Shenandoah Valley because the conglomerate pebbles
as well as the cement are high in lime. Such a spring is found on the
Alexander estate, on the Point of Rocks road just north of Leesburg.
It issues from joints in the westward-dipping conglomerate on the eastern
foot of a small hill and forms a pool that overflows. The discharge is
several cubic feet a second. There are many small springs on the eastern
foot of Catoctin Mountain.

MUNICIPAL SUPPLIES

Leesburg, the county seat, operates a public waterworks depending
upon ground water. Part of the supptry is obtained from a large spring
in the conglomerate and the rest comes from two drilled wells in the
town. One well is 152 fedt deep, 6 inches in diameter, and yields 35
gallons a minute. The other is 360 feet deep, 10 inches in diameter, and
delivers 60 gallons a minute. A flow of about 35 to 40 gallons a minute
is taken from the spring. The spring water is conducted by gravity to
a concrete storage reservoir of 120,00Ggallon capacity at the site of the
distributing works, where the wells are also located. The water in the
reservoir and the well water are then pumped into a tank on a steel
tower, which stores 65,000 gallons for distribution. Chlorination is ef-
fected in the feed line. The average daily consumption is about 75,M
gallons, and the maximum is about 130,000 gallons.

Aldie obtains its municipal supply from three small springs on Bull
Run Mountain, half a mile south of town. Each spring is protected
with a concrete basin. The overflow of the springs is collected in a
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concrete reservoir having a capacity reported to be about 2,@0 gal-
lons. The water then flows to a distributing reservoir.situated on a hill
in the town. About 15 households are served by this system.
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Drilled.. .
Drilled...
Drilled.. .
Drilled...
Drilled.. .
Drill€d.. .

Drilled...
Drillod.. .
Driled.. .
DriUed...
Drild...
Drilled.. .

Drilled.. .
Drilled.. ,
Dd[ed.. .
Drilled...
Driled,, .
Ddlleil. ..
Drilled. ..
Dri[ed.. .
Drilled.. .
Drilled.. .
Drilled.. .
Drilled.. .
Drilled...
Drilled.. .
Driled...

Well
nm'

ber

500
601
602
60(|
504

505
500

607

508

509
510
511
512
613
514
515
616
5t7
618
619
6n
621
622
6A
524
62tt
626
627
528
525
630
531
552
633
624
535

536
537

638
539

540
541

642
543

644

545
646
647

548
549
550
551
522
653

fi4
oDo

WELL

TrsLe 30.-Wells in

TyP"
OI

well

Drilld...
Drilld...
Drill€d...
Ddll€d.. .
Drilled.. .

Drilled..,
Drilled.. .

2 milm
I milw
2 niles

villc
3 miles northvwtl'y west of Lovette

ville.
2 mil*northwest bywest of Lwetts

ville
% mile no.rthwst of Lovettsville. . .
LdeitMlla................,,..,..
Lovettsville........
I mile north of Lovettsville........
Lovettsvillo........
Lovettsille........
Lovettnille..,..,..
Lwetiwillo-.......
Loveitwille.,......
Lovsttsville.... . . . .
Lovettsville........
Lovettsville........
Loveitsville....,...
Lwettsville........
Lovettsville..,.....
Lovettwille........
Lovettwille....,...
Lwettwille........
Lwettsville........
Lovettsvillo.,......
Lwettsville........
Lovettsville.,.,.,..
Lovettsville........
LovethYille........
1 mile east of Lovettsville. . . .... . ' . .
1i,6 mile mt of Lovettsville. .... . . .

1'6ile south of Point of Rmks. which
is 2% mils notheost of Taylors.
town.

Taylontown.......
2{ milw .southeast by east of

LOVettSnlle,
U4 miles northweet of Taylorstown. -

1j,4 niles mutheast by st of
Iovettsville.

2% milw southeast of Lovettrville. .

l-iile muthmt by soutb of Lovetts-
ville.

1 mile south of Lovottsille.., .. .. ..
I milgsouthwet bl south of Lovottp

uue.
1 mile southwet by south oflovetts'

ville.
lX mile mth of Lovettwille. . . .. .
112 mile southwest of Lwettsvills. .
Bo-lington, which is 1% mile south'

west of Lovettsville.
lsl mils wmt of Lovettslille. .. .. . .
2A mils wst of Lovettwille.......
2)Z Bil6 northwest of Boliugton....
2t mil* northwst of Bolington....
2 mils nwt of Bolitrston...........sl mile muibwst of Ne*wille'-which is 5 miles nmt of Lovetts.

ville.
1% milee south of Nwille.,. .. .. .
ztz nil6 soutbwst by west of

Bolington.

D. C. Gm..............
Wxh FoIey..,....,.......
Eaney Lym.....,.......
Um Grme...,......... '
J. R. Beck................
Eany T. Potterffeld. . .. .. .
J. W. Fry.........'.......
W. M, Everhart,.,........

John Exline,..............
A. E. Eouseholder.........
Paul Myen...............
Ed Mysm................
Eamine Morggn..,.,......
Mrs. B. Myes..,,........
Mollie Morgan..,.,.......
Rav Fry..,...............
Ed Potterfield......,......
Lovettsville Scbool..,......
Maybel Diajes............
Lovettwills Sobml. . ......
George Grobb.,...........
T. C. Onison.,.,.........
Mr, Lanhsm..............
Joo Shuemko.,. .. .. . . .. .

B. M. Fry................
Clayton J. Coope.r.........
Dr. Foley....,............
J, J. Wire.....,........'..
E. W. Beatty.............
Tom Wimer.....,........
Cb*. Sprirg....,.........
Mr. Vird.................
n. M. Coop€t.....,..'....
D. C, Blsing..,.... .. . . . .
C. E. gsmbowcr...........
Owen Eeter.....'......'.

J. C, Slst€r.,...,,.....'...
J. 8. Eickmsa.........'...

William F. Sprbg.........
C. W. Orrison...,.....'..'

Doy Baker................
Brayton Csr....,........
5. O, Vincol... .. .. .. .. . . .
Ide Caras. . . , ..... ,. .. .. .

Eugh Vincel..,.......'...

Chesber Fiekls,.,........
Chestsr Fielils..........'

Chestor FieIds...........

Chests Fiekls...........

Chester Fields...........
Bobert MilIer,..........
Robert MiIler..,........
Chmtc FieIds...........
Chster Fields..,........
Rob*t MiIler.....,.....
Roberi Miller...........
Cheter Fields........'..
Cbstc Fields........'..
Ch*te Fields...........
Robert Miller.......'...
Robst Miller...........
Cheter Fields........'..
Robst MilIs.,.........
Chestd F'ields...........Chegter Tields...........
Chester Fields...........
Cheter Fiekls.....'.....
Chmter Fieltls...........
Chctu Fields...,.......
Chmter tr'ields....,.....'
Chmts liekls....,......
Chwter FieIds...........
Robst Miller.. .. .. .. .. .
Chests Fields.....,'.'..
Chestetr l'iel&...........
Cheter Fields.'....,....
Robe.rt Miller. . . . .. .. .. .

Chester FieL|s.....,.....
Ch€st€r Fields...........

Cheier Fiek|s...........
Chaier Fisltls.,......,.'

Robert Miller.........'.
Robert Millu...........
Chsier Fiekls......'....
Robert Miller,.. . .. ., .. .

Roberi MiIIer...........
Chstc Fiolds...'....'..
Bobert Miller., .. .. .. .. .

Cheier Fields...'.....'.

2 miles nortbwt o
l mile noi'thwetby

ville.
1 mile north of Lor

llank N. Jacobe...........
Miahael Saglo,...'. "....'

G. W. Blocku....".. '....
Mn. Cwil lflilklow. '. '... .

Cbeter Fieltls........ ".
Cbetpr Fields..,........
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Gremtone.......,.
Granite. ,
Grcmtone.....,...
Grenstone..........
Gremtone..........

Greenstone..........
Greenstone.........

Greenstone..........

Gnnite soil.... . . .. .

Greemtone

Schistme gmite...,
ur@$tone.........

Greeuetone. . . . . . . . . I Catoctin. . , . . . . . . . . .
Greemtone. .. ... . . . . I Catoctin.. . , - . . . . . . .
Greerutone.......... I Catoctiq............
Schistoee grpnite. . .. I Mmhall...........
cranite. . . . , . . . . . . . . I Mamhall....... . . . . .
Greuit€............ I MuehalI..,.........
Schistme granito. . . . I Marshall. . .,.. . . . . . .
Granits............1 Mmhal|...........
Schiatose granito....l Mmball............
gchistose grmite.... I MmhaII...........
Gnnite............ I Marshall....--.-....
Gnnito............ I Mamhall.... -......
Gchistmo granitc. . . . I Manhall. . . . . . . . . . .
Grmite. .. . .. . , . . . . . I Manhall. . . . . . . . . . .
Gnnite.......,..... I Marghall...........

Louoour.r Counrv

Geologic horizon

Catoctin..,..,.....

MarehBll.

Catoctin............
Catoctin.......,....

Marshall...........
Muehal. .. .. .. . . . .

Mamhsll. .... .. .. . .
Cato0tin............

Catoctin.

Mushall,
Catoctin.
Mmhall,

101

'Water-

boarins
mtsial

Depth
of rell
(feet)

25
60
35
24
53

63
40

50

33

30
4A
40

30
25
50
28
48
45

150
40
4:l
68

n
30
45
33
49
48
47
50
18%
67
40
30

,rN
38

60
39

58
60

40

60

30
48
37t4

43
38
63
48
g2
44

43
46

Depth
to

l'at€r
loYel

in fost

Yield
(gellons

a minuto)

Well
num-
ber

Catoctin.
Mmhall.
Catoctin.
Catoctia.
Catoctin.

500
501
502
508
504

505
500

6A7

508

509
510
611
5t2
513
614
515
516
otl
618
519
6N
52t
5n
528
624
625
628
627
628
629
630
631
652
533
534
535

fio
537

538
639

640
641

6U'
54it

644

645
646
647

548
549
650
661
,62
653

5
2%
2t4
3
2

t%
I
%

n
8,/

2
4%
I

10+
10+
t>6

rr4
2r4
3
rr4
4%
4
I
8l

t%

^%
r%

r0+
%
%

3
10+

4
%

2%
%

?%
4

m
d

6

^r4
I

%
2%
2h
6
,t

rt6

Greemtone.........
Schbtm granits....
ureemtone.......-.
Greenetone.........
Gremtone . , . . . , , . .
Grcmtons.........

ereeutone.........l Catootin....- -......Gruutoae.,.....,. I Cato0tin......,.,...
2}{ I Anolysis on p. 110. | 5542 t........................t 665
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Well
nm-
b€r

2% niles north of Eilsboro, ., .., . .
tiz .ii; ;ori[ ;i Eitt"b;;: : : :: : : : :
2% niles aorth of fillsboro. . ... . . . .
2 piles nodhffit by north of Eills

DOIO.
lZ niles west of Monimnville,

whicb is 3X milee northeast of
Eillsborc.

% mile west of Morrismville..., . , . .
9l mile wet of Monimnville. . . .. . . .
I mile west of Morrisonville. ... , . . .
% nile west of Monisonville, .. . . . . .
th nl€5 mutherst by east of

Monimnville
Milton, which is 2% mil€s south of

Lovettwille.
Milton..... .. . . .. .
2}4 mils mth of Lwettsville anil

% mile ncthrut of Milton.
314 milm south of Lovettsville. . . . . .
2 mile northwet of Wstsfcd..... -
2 mils northwet of lVa0erfortl. ,.. . .

2 milm northwet of Watgford. ,. . . -
I mile northwt of Whmiland

which is 2% mile st of Ifllv
mro.

meatland.........

2 mile mtheast of Eillsboro. . . ,. . .

Pucellville. . .. ,. . .
Pwaviui........ :. :: :: :.:. : : :. :

Pucellville.........
Pucellville....... . .
Puellville........
Puoellville. .. .. .. .
hrellville........
Purcellville.........
Pucellville.
Purcellville........
Pucellville........
Puellvills.........
Purcellville..,......
Emilton..........

Albert lV'mer............
Ma,hale Tallon.........,.,
Janes E. Cols.,...........
Orrs Jacobs.,.............

Angelino Cooper...,.......

Noma l9eroken,.........
Arlindon Sohool...........
Willidrn Bak*.
fulincton School...........
Ullre VFcb.,..........,...
John D. \[ile.............
Wilner Monisoa..........
C. E. ['rsnHi!..... .. ...,,
S. R. Ridgeray,..... .. . . . .
Heury Clappo............
G, F. Everbert... .. .. ., .. .

T[. W. Wine..............
Tom FieIds. .. ,. .. ,, . . . . . .

W. S. CoIemo............

Mr. Slentg................
William Bea,mer...........
JoeBme......,........
S. O. Clendening.., .......
Willim l,€wis....,........
Ner 3ros................
Short Ell Church.........
Esttie Moore.......,.....
Eenry Notman........,...
Mr. CoIm..............
Anbrose Waner..........
A. L, McGawk...........
C. Elton Jam-..,......,.
Bobst Walker............
J, W. Virts................
Alftetl Doo14.............
Charles Tavmo...........
LarBaks...........,....
Tom Alder (deoessed)..... .

Som Brools.......,,,.,...
E. C. Pane0ut............
Inudoun Ligbt & Powor

Co.
Amc Eolmes...........,.
Dorothy Cme.,,..........
JohnCm.......,,.......
John Cme. .. .. .. .. ,. .. ...
Will Puon. .. ..... .. . . .. .
Ruth Avey...............
Sam Brooks...............
Dr. Sinoeon..............
BushM-etinsGrcud.....
Prellville School.........
Fnnk Eanpton...........
Lloyd Powell..............
Joe Norm...............
Mr. Evms,...............

WELL RECORDS

Trsr.n 30.-Welb in Loudoun

Chest€r Fields,..........
Chester Fiek|s..,......,.
Chmter Fields..,........
Chmter Fields...........

Chwter Fielils.,.........

Chester lields........,..
Robert Miller.... . .. ,. . .
Cheter Fiekls...........

Chmter FiekIs...........
Cheter Fields...........
Cbeter Fiek|s...........

Mr. Red......... '....

Tvpe
of

well

556
oo/
558
559

560

561
662
563
564
ooo

566

DD'
608

569
570
571

672
678

674

675

576
677
678
679
580
581
582
583
684

685
686
687
688
589
590
691

692
693
694

695
696

657
598
599
600
601
602
00i!
604
605
606
N'
608
609
610

Chwter X'iekls......,....
Chester FieIds...,.......
Chsts Fields......,....
Cheter FieIds..,........
Mr. Reed..,............

Mr. 80ei1...............
E. S. Aahiar. .. .. . . . . .. .

E. S. Aihim. .... .. . . . . .
E. S. Aalri8n. .... .. , . . . .
E. S. Adrisn..,. . . .. .. . .
Mr, Reed...,.....,.....
E, S. Aaltiu. .. .. .. .. .. .

Ddlled...
Drilled...
Drill€d.. .
Drilled.. .
Ddtl€d.. .
Drilld...
Dril€d.. .
Dliltd...
DdUeal...

Drilld...
Drilled...
Drilld...
Ddlld...
Drilled.. .
Drilled.. .
Drilld...

Drilleil. . .
Drillod...
Drilld...
Drilled...
Dfilled...
DdUed...
Ddlled...
Drilled.. .
Ddlled.. .
Drilld...
Dritled...
Drilled.. .
Drilled., .
Drilled.. ,

Mr. Reed...,........,..
Mr. B,eed...............

Mr, Beed...............
Mr. Reed...............
Mr. Reed...............
Mr. Reed,..............
Mr. Reed...........,...
Mr. Reed.........,.....
Mr. Rpd...............
Mr. Rped,........,.....
Mr. Rnod...,.,,........
Mr. Reed...............
Mr. Reed.........,.....
Mr. Reed...............
Mr. Reed...............
Mr. Reed...............
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Well
nU-
bs

Depth
to

water
level

in feet

-CowrrNuso
C o unty, V ir gi n i a- C o ntinu e d

Greemtone.........

GreeDetone, gmnite. .

unute. .

Catoctiu..........

Catoctia............

Marshall...........
Inudom..,.,.,.....
Inudoun . . . . . . . . . . .Mmhal..,........
Catoctin..,.........

Catoctin............
Catoctin............
Catoctin....,..,....
Catoctin............
Catoctia.,.........
Loudonu...........
Catoctin... --. ^ - - - -

Catoctiu.,..........
MushBll. .. .. .. .. . .

Yield
(gallons

a minuto)

Deoth
of iell
(leO

Water-
beilng
mst€rial

42%
45
31
33

37%
3714

60
35

B
50
ztt

46
84
47%
48
34
42

66
114
68
44

70
153
38
50
50
60

115
100

108
4l
40
50
73
82
AU

38
60
60

300
200

50
li
lo
ld
oo
lo

t26
t12
80

100
70
50
lo

ooo
NI
558
659

560

561
562
663
564
OD

ooo

567
568

669
570

57t
572
678

574

oro

olo
otI
678
679
680
58r
582
683
684

t&
686
687
688
689
590
09r

592
593
594

595
596

597
698
599
600
601
@2
603
604
606
606
607
608
609
610

2
r:t4

30+
s,l

8/a

%
2
216

l0

%

3
%

%

%I
4%

D
t
o
1

r%
2h
51/6
I

r5+
r5+
2
o
216

3
4
3
o
o
2%

3

o
20

r%
t
tlA
1r4
o

15+
3
5

rof
o
2
1I

r5+

Manhall
Mushall
Mmshall
Mushall

..'...............'..../

I.i.Y:i:i 1TT:'::
Greemtono...,......
Grsnstone..........
Gmnite.............
Granite............
Gmnite...........-
Grmite.............
Greeutone, grmite. .
ur@mtone.,.......
Grmnetone..........
Greutone.........
Granite..........,..

Catoctia....,,. .. .. .
Catoctin....,....,..
Mmhall............
Mnshal.........,.
ManhalI...........
Mushall. .. .. .. . . . .
Catoctin, Mushall..
Catoctin.........-..
Catootin....,.......
Catociin...,..,.....
Marshall...........
Md8ba11...........
Mamhall...........
M*rshalI...........

Gradte.............
Grmite.........,..
Granite......---,-.



Well
trUS-
ber

611
612
613
614
oro
616
617
618
619
620
621
822
623

624
625
626
627
628
629

630
631
632
a3

634
oto
636

a7
638
639
640
641
642

643
644

'645

640

647
048

649

650

651

652
653
854

655
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WELL RECORDS
Tss;-r- 3l.-Wells in Loudoun

Mr. Reed..............,
(?).....................
E. S. Adrian............
George CulIen........,..
(?)....................,
(?)...... "..............
Mr. Reed...............
Mr. Reed...............
Mr. Reed...............
Mr. Reed..............,
Mr, Reed..............,
Mr. Reed...............
Mr, Reetl...............

Tvpe
of

nell

Drilled.. .
Drilted.. .
Drilled. ;.
Drilled...
Drilled...
Ddlled...

Iming Smith..............
Mr. Chapen...............
Mr, Droop................
Dr. Gamer................
Dr. Moore................
Loudoun Comty Poor

Farm.
Bloomfeld-Unisou School...
Richard Lake............,
Mr. Pierce................
R. J. Skimer..............

Old tr'raneis Carter fam... .

W. E. Cmter.............
Roger l'read. .. .. .. . . . . .. .

D. C. Smr|s...............

Mre. Ircmon.............,
Mr. Metcalf..........,....

George Gathc............

Mr. De Butts.............
Mrs. Doclge Sloans. .. : . . ..

Mm. Dodgo Sloane,..,....

Mr. Belmnt...........,..
Capt. Is1in...............'

Mn. Lee..........,......
A. & P,store,............
Dr. Spittq...,....,.......
Mr. Ilsley.................

Gartrell Br0e.....,.........

Mr. Reed......'........,
Mr, Reed...............
Mr. Reed...............
E, S. AcIrim..,.........

Mr. Reed...............
Mr. Reed.....,......,..
Mr. Reed...........,...
Gmrgo CuIlen...,.......

Fred SticHey.......... :.

Vircinia Mmhinery &
Well Co.

Virsinia Machinery &
Well Co.

c).....................
Chulm Wine...,......,.

tr'red SticHey........ .. . .
Fred Stickley...........
Fred Stickley. ...... . . .. .

Mr. Reed..,.. .. .. . . . .. .

Mr. Reed.... . . . .. .. . .. .

Mr. Reed.... . , . .. ., . .. :

Mr. Rpei1...............
Mr. Reed...............
George Cullen...........

Drilled.. .
DriUed...
Drilled..,
Drilled...
Drilled...
Drilleil...

Drilled,..
Drilled...
Drilleil...
Dfled.. .

6}{ milw southeast of Bluemont. . .
iibilomont....................... :
Philomont. . . . . . . . .
1{ milea wwt of Oatlande, which is

6 milm emt of Mountville.
2 miles east of Momtville..........
Mountville........
4 milee northffit of Midcllebug.....

3 milm north of Midillebug. .. .. . . .
2 uilee north of Midclleburg,.......
2 milm north of Middleburg. ... ... . .
4 miles northwest of Middleburg. . . .
314 mile wmt of Mountville........
3% milee northwet of Middlebug. .

4% milm wmt of Mountville........
5 nile wqt of Mountville..........

291 milee north of UpDenille, which'ft 8X nils west of Middlebug.
1% miles north of Upperille... ....

114 nilm norih of Uomryille........
l-iile norihwest by-west of Upper-

ville.
1 milo northvp.st by weet of Upper-

ville.

1 mile north of Mitldleburg

14 mile north of Middlebug...,....

l mile mst of Middleburg
Midcilebure,.......
Midrilebug........

Middlebug........

Mirldleburg..,.....

Foxcrcft School.
Foxcroft School.

Charls'Wine..,..,,....,

Charlee Wine............
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-CowrrNuro
C o unty, / ir gini a-C ontinu e d

Depth
of well
(fee0

Wat*
bering
mtsial

Geologic horizon
Yield

(gallom
a minute)

Depth
to

vrter
level

in fet

IYell
nm-
bg

50
66
60

108
33
oo
lo
lo
58
81
66
D'

118

@
ttz
178
80
70

222

80
104
60
86

83
83

1,36
140

550
68

300
87%

183
704

100+
1S8

t54

240

Mmshall..,........
Catoctin............
Catoctin.,.,........
Manhall...........
Pre{atoctin........

2
8

0
L%

2
1%
r%
I
2rA
2

6Il
6t2
613
614
615
616
617
618
619
620
621
622
623

624
826
626
627
628
625

630
631
632
633

634
635

636

637
638
639
640
641
642

043
644

645

646

647
048

649

Greestone...,.....
Greutone..........
Granite.............
Greemtone . . . . , . . , .

PreCatoctin........
Catoctin............
Manba1l...........
MamhalI.....,...,.
Manhall...........
Manhall...........
Mmhall.,...,.....
Mushall...........
Catoctin..
Catoctin............
Weverton.,.........
Catoctin............
Catoctin............
Catoctin......,.,...

Catoctin......,.....
Catoqtin............
Mmhall......:....
Catoctin............

Pre-Catoctin........
PreCatoctin........
Mmhall............
Marehall.
Marshall............
M*ehall.
Marshall.
MmhalI............
Catostin............
Catoctin....,......,

Amlysis on p. 116.

Ail;;i';;';.ii6: '"'
Icss-than 25 fet of &

iuch cming.

Amlmie on p. 116.
\....'...,.,.....'.....1

:.:...::::::::::::::.::
&inch omim.
&,inchmind, Wellflowed

ioiiri,l' 'iiti. 
' ti"'i"Jti,i"

below 205 feet. Anal-
ysis on p. 116.

b"u.ii 
'iir*i,' 

"l,it;i 
'ui'

driller.

lGinch^osiqs pa* my,
resn 6{nCn. UrAVel-
oacked bdtweel &inoh
ild &inch casing.

White muble...,...
White mrble.......
Granite.............
Gnnite.............
Granite.............
Granite....;........
Granite. .
Grsnite. .
Greomtono . . . . . . . . .
Greomtono.....,. . . .

Gmnite..
Gremtons....,....

Gmnite............
Greemtone....,....

Manhall.....,.....
Catocti1......,.....

ioi;;il ;ii.'' ii,' i;uffi 
'

a mirute ot 301 foet.
&inch well. 2%eallotg

s minute at 324 fet
SXat 450 feet. Ilster
nerer cleared uo. Aml-
ysis on p. 116. 

-

t
10
15+
10
2rA

y1

5
t
8

18
1l

40
2

8%
5
o

10,
2

7t4

r%

t6
o

t7
l6

3
3r1

13

4

10

25

tt?
350

592 Greemtone (looee
boulders to 08
feet).

Gmiie.........,..,

Gray saadotonq
grmm.

Catoctin...........

Mrshall,,......,.,

Ioudoun (?),
Manhall,

650

651

652
653
664

ooo

@o

::::::::.::::::::.::::.:
Called "black glase rock"

bv driller.
l2-iirch cming to 46 feet,

and 8-inch to 60 I@t.
Concrete olaced br
tween 12-iich and 8-
ineh casing for sanitr
tion.
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WELL RECORDS

Tasr,E 3O.-Wells in Loudoun

I[ell
trUm-
b€r

Typ"
OI

well

657
668
659
660
661
662

66i|
664
o@
666
667
668
069
670
671
672
673
874

Middleburg.....,..
Middl;ffi;::: :: :: : :: :: :: : : : ::.: ::
Midcllebug.....,..
lli44l.F*e........rvrroolemrg,.....,.
Midcllebue........

Midrlleburg........
Middlebug........
Middlebure.
Middlebd..... :. :: :. :: ::: :: :: :: :
Middlebure........
Middlebug........
Middlebwg........
Midrllebug........
1r:Jrr^L---:rruuursuuB........
lfu nilm northemt of Middleburc. - -lX miles east of Middlebuc.... . . . .1! mile rorth of Lucketts, which

is 4r1 miles aortheut by esst of
Waterford.

2 mile northmt of Lucketts. , , . .. -
3 milm northeut of Luckettg.,,... -
3 mile mt of Lucketts.. .. . . . . . .. -

2}{ miles nortbmt of Lucketts.... .

3 miles east of Lucketts........... -
Lucketts...........

Luckette...........

}{ mile south of Goresville, which is
4 mile northeagt by east of
Waterford.

!l mile eouth of Goresville......... -

I nile south of Gomville...........

4 milm northeost by north of Leee-
oug.

4 u-rilm oor11ar", by north of Lee+
DUg.

2}6 milm north of Lecbug.... . . . . .

3 milee northext by east oflesburg..

3 mils nortbeast byest of Leesbug,.

I mile northwmt of Leesbug... . . . .

I Inile northeast by north of Lees-
mg.

1 mile rcuth of Goresville......,...

Lmbug..........
% mile wst of Leesburs. .... . . .. , .
X nile wet of Lmbug

% mile west of L€esbug. . ,,. .. ... .

Lmbug....,.,...

I mile east of Lmbug

X nile est of Lembug.... .. . . . . ..

2 milm east of LesbuS.....,.,..,.

Central Gara,se..,,,.......
Dn Bradfeld.............
Mr. Tuck.....,,.....,...,
Mn. I*s.................
Mr. Dishm...,.........
Mr. 8e11........,.........
Geu Mitrhell.... .. .. .. .. .
Mm. Whitim.............
Erneet Daw;;n............
Mr. Bebnont.....,........
Rod For Tavem...........
Bank.....................
Mr. Hall. .. .. .. .. .. .. . . . .
Mr. Skimer.........,.....
Mr. Fercumn. ,. .. ,. ,. . . . .
Mr. Ealt-.,.,..........,...(?).......................
Mn. Mimie Stalks. .. .. . . .

A. G. McKmmie..........
Mr. Pemock.. .. .. .. . . . .. .
Mr. tucketts........,...,.

Luckette Chumh. .. .. .. .. .

J. E Whitmue...........

J. E. I9hitnore, . .. .. .. .. .

Hawey Arthu.............
Mm. A. T. M, Bust. . . . .. .

Mn. A. T, M, Rut........

David Sieveson. .. .. .. . . . .

Mr. Curtis.....,..........
Mr. Cutis................
J. W. Scott. ............. .

Mr. Eanism.

H. E. Trunille. . ... ,. ,. .. .

IVilliam Orson............
Mr. Fomythe. . , .. ... .. .. .
Mr. Nelsou. . . .. .. . ... .. ..

Mr. Umbole. . . .. .. ,. .. .. .

Ed NichoIs...............

Canp Ordnay, U. S. Army.

Mr. Ridgeway. . .. .. .. . ,..
Sauaders & Myers...,.....

Chrlm Wine. .. .. . . .. . .
Chales Wino............
Charles Wine...........
Charls Wino.......,...
Chnles Wino............
Chorles Wine...,.......
Chalm lVire....,......
Charle Wi1e...........
Chrlm Wine. . . .. .. .. . .
Mn Reed....... . . ,. , .. .(?).....................
(?).....................
(?).....................
(?).....................
(?).....................
(?).....................
Mr. Reed...............

E. 8. Adrian. .. .. .. ,. .. .
E. S. Adrian. .. .. ., ,. .. .
E. S. Adrim. .. .. .... .. .

E. S. Adrim. .. . . ... .. . .
L. W, Wortmu.. .... . . .
George Culleu...........

Mr. Reei!...............
E. S. A&im. .. .. .. .. .. .

Ddlld...
Ddlled...
Drilled...
Drilled...
Drilled., .
Drilled.. .

Drilled...
Drilled...
Dfilled.,.
Drilled.. .
Drilled.. .
DriUed...
Drilled...
Drilled. ..
Drilled...
Drilled.. .
Ddiled...
Drilled.. .

Drill€d., .
DriId.,.
Drilled...

Drilled.. .
Drilled.. .
Drilled.. .

Drilled.. .

Driled. ..

Dri[ed...

Driled.. .

Drilled...

Drilled.. .

Drill€d.. .

Drilled...

Drill€d...
Ddlled...
Drilled.. .

Drilled...

Drilled.. .

676
676
677

678
87g
680

681

682

683

684

685

686

687

688

689

090

691

652

693
694
ouo

696

697

6S8

699

?00

(?)...................

E. S. Adrim. .. .. .. .. ..

t. W.Igctns.,.......
L. W. Wortman..,......

E. S. Mrim.........,..
(?).....................
E. S. Adrisn.. .. ........
(?)..... . . .. .. . . .. .. .. . .(?).....................
(?).....................
(?).....................
E. S. Athian..,.,.......

E. S. Adrian. .. .. .. .. . . .

(?).....................
Mr. Beed.......,.......



LouoouN Couxrv r07

-CoNrrnuno
C ountg, V ir gi.n ia- C ont inue d

Depth
of rell
(fet)

Well
nm-
b€r

Depth
!o

IVAI€T
level

in fmt

'Water-

beiliDg.
mteml

Gmlogio horbon
Yield

(gallong
a minute)

tt7
132
196
180
2W
196

t44
140
86
84
Id
oo
46

104
44
44
oo
75

7l
74
62
7r
oo
ol
28

60

29

29

53

126

lu

265

t76

oo

50

80

44

40

120

52

52

80

60
63

r72

68

trate.

erate.

Qnnile............1 Marshrlt...........
Grmite............1 Manhrll...........qrmite............ I Manhall,.,........
Urmite............1 Marehall... -. -.....

@,
658
659
660
601
662

663
604
o@
666
667
668
669
670
671
672
673
674

676
670

6n
678
679
680

681

682

16
3

10
3

10
10

10
l6
4

ro+
3

20+
o
,4

20
5
3

ro-l-

11
6
3
I
4
6
4

2%

8

686

087

688

689

090

691

652

693
694
695

Qnnite....'.1 -..... I trlamlatt...........

Limetone conglom- | Nemk. .. . . - . - . . . .0r4rc. I

Limestono conglom- | Newark..... -...... rz 1........................1 683erate. I

Limestone conglom- | Nemk.....-...... 3ff | Analysis on p. 116.trate. I

Limmtono conglom- | Newark. . ..., , .. .. . 0 1........................1 085erate. I

Limestone conglom- | Nemrk. ...., . . .. . .ente. I

Limestone conglom- | Newark,.... -. -.... %

10+

t2

8

t0+

16

u+
15+
20+
20+

LiSS&lou.oogto.- I u"**t............
""""""""""'-'l

'l

Limeslono coaglom- | Newark,. .. .. .. . ...erate. I

Lirestone conglom- | Newk....,...,...
ento. I

Limutone conglom- | Newak....,......,
erate. I

Limestoue conglom- | Newk............ente. I

Limestone conglom- | Newk............ &inch caeing.with &inch
wgulsce

I[hite mb1e....... I PreCatnctin........
P!sre................1 l!"*F............lmsrcne congrom- | Newark. , . , . . - - - . - .Limetoneconglom- | Newark.,.,.....,..

eram ano 8Ne. I

Limee-tone conglom- | Nowk. . .. .. . .. . . .
erateandstulle. I

20+ l. .. . . .... .... .. .... . .. . . | 696

Limestone conglom- | Nemk,..........,
erate. I

8

8Blue limestone. . . ... | tr'rederick.... .. .. . . .
Blue limestone. . . , , . I I""4uq.F. .. . . . , . . . .
Drue um$totre....,. I l|redenck.......,...
tisestotre conglom- | Newak.....-......

8 1.......................fi 69810 1.......................t1>t t.......................:t oee

r,##foo" .ooelo.- | n"*t. . . ... .,.. . .

erate.
7 1........................1 200
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Well
nm-
ber

70r

702
7$

704

705

706

707

708

709

710

711

712

7r3

714

Ito

716

117
718

7r9

720

721

723

725

Lecsbmg..........

1 mile soutb of Leesbwg
2 mile south of Lembug. ..., . . . . . .

1l miles south of Leeburg, . . . . .. .

Lcsbug. . .. .. ....
Lmbug.,........
1 mile southwet of Leesbug. . .....
Leeburg..........

l milesouth of Leeburg

Leesburg..........

Leeburg . . . . . , . . . .

Leesburs..........

Leesburg..........

Leeburg. . ,. .. .. ..

Lwburg. .. .. . . ...
l mile east of Lmbug

Leesbug.,.,......
Lmbug...,......
Lmburg.......,..
Leesburg..........

Leegburg......,.,.

Lsburg . . . . . . . . . .
Iffibu9..........
L0sburg. . .. .. .. ..
Imburg..........

727
728

729

730

nt
732
733
n4

135

756
757

738

I mile nortb of Oatlantls

6 mile south of Inesbus..........
ZYa uile northwet of lVarpool'

whrah ia 794 mil* southest by
rcuth of Lembuc.

6)4 mils southesiof Imbug. . ...

Gnoumo-werER REsouRcEs oF Nonrrrenx Vrncrnre

Mr. StBdman.,

Mr. Millo...
Mr. 8erry.........,......
Mr, Phillips.

E. B. White. . . .. .. .. .. ...
Arthm FuIton..,..........

-Mr. Lyal...............'
Children's Eome. . ,. :. . . ..

\{r. JokiDs.

Bruce Mmlntosh........,.

W. S. Jokim.............
T. D. DaIy............'..
Mr. Gmet...............
Mr. Fling.,,..............
Mn, Eempetone....,... "
Mn. Kbkaiil..........'..
W. S. Je*iG.............
Mrs. Mclntosh...,.......'

Hanison lVilliam........,
W. S. Jakins Co.',...'...
Wallace George. . ..... ,...
E. Willim.........'....
Billy Eibbs.
!Y. S. Jenkiu.. . .. ,. .. . , ..
TownofImbug.........

Tom of Lmburg, . .. '. ...

Robert Earper...........,
Rogpr $hroy.., .. .... .. .. .

Mr. Eopkins...,.....,....

MiseEordsou..,..........

Mr. Iitterback............

Gmrge Dubin...,...,.....
Mr. Atwell (t€mnt).......
(?).......................

Mrs, Eustaoe,.......,.,...

L. Shouate.. .. . .. ,.,, . .. .
(?).......................

Jame Mattox.......,..,.

(?).....................
Mr. Reeil..,.,..........
(?).....................
(?)....................

WELL RECORDS

Tl.sr,E 30.-Wells in Loudoun

Tvp€
of

well

Drilld...

Drilled...
Drilled.. .

Drill€d.. .

Drilled.. .

Drilled...

Hlled...

80 fet
dug, rmt
drilled.
Drin€d.

Drined.. .

Drin€d.. .

Drined., .

Drill€d...

Drilled.

Drilld...

Driild...

Drillod...
Ddlled...

Drilleil...

Drilleal...

Drilled.. .

Drilled...
Drilled.. .
Drilled.. .
Drilled.. .

Drilleil.. ,

Drillod.. .
Drilled.. .

Drill€d.. .

Drilled.. .

Drill€d.. .

Drilled.. .
Drilled.. .
Drilled.. .

t.W.Wortman.........

L.I[.Wortman...,..,.

George Cullen...,.......

Charlee Wine...,.......

Charlee Wine. .

CharlesWine...........

L. W. Wortnan.. .. .. .. .

L. \[. Wortm.........
L.W.Wortman,.,.....'

Mr. Beed...,........,..
Mr. Reed....,..........
Mr. Reed.............,.
E. $. Adrian. . . .. ,. .. .. .

L, W. Wortm..........
Mr, Reed.............,.
E,S. Adris............
(?).....................

Gmrge Cullen..,..,....

E. S. Adrim.. .. . ". . . . '(?).....................
George CulIen.........

Charlee Wire. .... .. . ...

E. S. Aalrim. . . .. .. .. .. .

L.W.Wortron.........
Mr.Ridgemy......,...
Mr. Bidgeway.,........

Charlm Wine. . .., . .. .. .

E. S. Aalriu. .. ........ .



-CoNtrr,ruso
C o unty, V ir gini a-C o ntinu e d,

Water-
bering
matuial

D"epq
d wgl
(feet)

Louooux Couxrv

Gmlogic horfuon

Depth
rc

water
level

in fet

68

64
70

44

44

65

tzz

180

1r2

N2

r67

00

33

164

160

40

184
29

80

32

66

50
78
31

360

160

36
226

80216

107

oo

49
@

60

96

fimestone colglom-
erane.

Red shale.... ......
Limestone conslom-

erate and sh;le.
Trap(diabase)......

Limestoue couglom-
erate.

Limestone conglom-
emre,

Limeetono mnglom-
ente.

Limestone mnglom-
erate.

Limestone conglou-
erate.

l00feettrau 100feet
blue limeetone.

Limestone conglom-
erate.

Limestone colglom-
erete.

Limestore conglom-
emte.

Limtone conglom-
ente.

Linetole conglom-
er&te.

Limestone conglom-
erarc.

Linmtone.......,..
Tmp soil and

boulders.
Trap (diabme)......

Trap (diabme). ., .. .

Trap (diabme). . . .. .

Shale and sandsione .

Shale and saadstone .

Saudstone..........
Limestone conglom-

erate.

Limestoae conglom-
ente.

Sandgtone.........
Redshale..........
Redshale.-........
Trap (diabase)......

Trap (diabme)......

Trap (diabme)......

Redshale..........
Red shaie.. . .......
Red shale md sand-

stone.
Shale 40 {eet, sand-

stone 20 feet.
Shale 40 feet, sand-

stone 20 feet. tmD
(diabam)

Saidstone..........
Trop (diabase)......

Tmp (diabare). .. .. .

Nemrk............
Newk..,.......,.
Iate and/or post-

Newark.
Nemrk............
Newark. .. ., ., .. . . .

Newark.,..........

Nevark . . . . . . , . . . .

Nerok...........

Nemk...........

Inte aud/c
Newk;

85

50

87
L26

Newk,.,.........
Newak............
Newark...........,

Newark...,........

Nemk............
rreoencK....,......
Late andr/or pmt-

N ewilk.
Late aud/or met

New*k. -

Late and/or pst
Newk.

Late and,/or pot-
Nemrk.

Nemrk............
Nemrk............
Newuk............
Newark..,.........

Nemk..,.........
Nemk.,...,......
Newk.,..........
Nemk............
Iate md/or post-

Newmk.
late and/or mst

NeroL. -

late and/or pmt-
Nemk.

Nemk............
Nemk............
Nemk............
Nevmk,........,..
Newrk; late aad/or

pct-Newuk.

Nemrk . . . . . . . . . . . .
Iate and/or post-

Nemk,

Iate md/or noet-
Newui<. -

109

20+

15+
rof

2t4

o

%

,6

26

D

0

Well
t]m-
ber

7gr

702
703

704

706

706

707

708

?09

710

7tt
712

7t3

714

/ro

7t6

7t7
718

7rs

7n

721

722
723
724
w,1

726

727

728
725

730

731

232
753
734

756

736
737

738

Yield
(gallons

a minute)

t4
12

I
t5+
v

o

o

o

t%

2
o
3

60

35

3
8'a

h
3

10

i
on

16+

60

ztt

8
,6

s/r0

..,...,.........'.....1....................../
20 feet of &inch ming.

' 
s il;i;; i'i it#,;6;:n;;

dom about 225 feet.
Analyds on page 116.



Well
trm-
ber

7BS

740

741

742

743
744

745

746

147

748

745

750

ldL

752
757

764
IOO

/oo
lot
768
769

7@
?61
762
JO
764

16
766

787
708
769
770

77r

772
773

776

776

778
ns

780
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2% mile north of Wupool.........

1% miles norih of Wupool.,.. . . . ,.

1 mils north of WaxpooI............

Tlupool..........
Wupool..
Wupml..

Warpm|..........

Wupool..........
TVaxpool..........

1)l milm northeast of Aldie..... . . . .

l)d mile northeast of AIdie........

1 mile north of Aldia...............
IVatsoD. which is 2 mile eost of Aldie.

Watson...........
Wakon. . . . . . . . . . .

Watson. .
NearWatson......

Near Wstson......
1 mile muth of Wstson.............
1 mile south of Watsn...........,.
Lenah,- which ir 3X miles southeast

ol Aldre.
Lenah.............

Lrnah.............
l}j nilm southwet by wmt of Arcola.
1 milo west of Arcola......,...,...
l% mile northwmt of fucola.. . . . . .
I milsnutbwst bynorth of Arcola. .

fucola. . . . . . . , . . . .
1 mile norihmst of Arcol8.....,....
lX milm eagt of Arools............
5)4 nle northwet by north of

Plemnt Valley.
Areols............
ArooIa.......,....
ArcoIa............

Arcola.........,..
fucola.........,..
1 mile muthwest by weat of Aroola. .
1 mile muth of fucola

1 mile south of Arcola
I mile south of 4rco!a..............
114 mils muth of Am!a...........

Wupool School...........

John Anken..............
George Shrymk...........

Wlliam Ankus. . . . ., .. .. .

WilliamCrim.
Mr. Sbry0ck..............

Mr. Shryock..............

Charles Shryock...........

Mr. Ankem.. . . .. .. .. . . ...
Mr. Littleton.

Mr. Littleton. . . .., ., .. .. .

(?).......................
Mr. Fletcher..............

Mr, FIetcher....,.......,.
John Thomprca.......,...

J. O. Daniel. . .,. .. .. .. .. .
Mr. Ridicor. . .. . . . .. ,. .. .

Mn. Tyls..

Willian Frame.......,....
Mm. Buton. . .. .. .. .. ....
G. II. Eutchison. . ,.. . . .. .
Mr. Lee..............,...
Bull Run View filling station"

Mr. Middletou............
D. C. Sands. . . . .. .. .. . ...
J, tr', Ryan......,.........
Brook Middleton.,........
T. E. Uttle...............
J. C. Roller...............
Dr. C. P. Eutchison. . .. ...
Sarah Little. . . . .. ...... ..
C. J, C. Mofistt.... .... .. .

Sara,h Litile............,.
Suah Little..............
Henry Snith.........,.,.
Mr. Polgnd.. .. .. . . .. .. . . .

R.Smus.,,.....,..,..
Dick Rst|ifi...............
E. f. Snith...............

WELL RECORDS

Tret E 3l.-Wclls in Loudoui

(?)..... . .. .. .. .. . . ....
E. S. Adrian. .. . . .. .. . .

E. S. Aclrian. . .. , , ... .. .

E. S, Adrian. .. ., .. .. .. .

E. S. Adrian........,...
E. $. Adrian...,........
E. S. A<lrian. ., . . . .., .. .

Ja,mes Franllin..........

L. I[. Ifortmn.. ,. ... . .

Mr. Ridgeway. . .. . ... , .

Mr. Rifueway. . ., ... ...

Chsrles Wine.

Mr. Puckett.......,....

L. I{. Wortnan....,....
L. W. IVortmu..., .. . ..

L. W. Wortman.. .... . . .
L. W. Wortmn.........

L. W. Wortmn.........
L,W. IVortmm.........
L. W. Wortman.. ,. .. . . .
Fred Stickley. ..... .. .. .

L,W.Wortma,,.....,.
Eenry SeeIey..........,.
t. W. Wortoan,. .. .. . ..
L.W.Wortmm.........
F. N. Eagmmn, Jr., . . . .

E. S. Adrian... .. .. ,. . ..
I'. N. Eagnann, Jr. ,. ...
L.W.Wortron........,
E. S. &lriaa.........,..
E, 8. Adrian. .. .. , ......
E. S. Adrian. . . .. .. .. .. .

E. S. Adriu. . . . .. ... .. .

E. S, A&ie............
E. S, Adrim. . . .. .. .. .. .

L. I[. Wortman. . . . .. .. ,

L,W.Wortmn......,.,

L. W. Wortlm.....,...
L. W. IVortmaa.......,.

L. W. Iflortnan.,.,..,..
L. W. Wortmao..., ,. . . .

E. S. Arhim. .. , . .... . . .

Tvpe
of

well

Drilled.. .

Drind...

Drilled.. ,

Drilled.. .

Drilled.. .
Drilled.. .

Drilled.. .

Drilled.. .

Drilled.. .

Dri[ed.. .

Ddlld...

Drilld...

Drilled. ..

Drilled.. .
Drilled.. .

Drilled.. .
Drilled.. ,

Drind...
Driled...
Drill€d.. .
Drild...
Drilled...
DriU€d...
DriUd...
Drilld...
Drilled.. .

Drilled.. .
Drilled.. .

Drilled.. .
Drilled.. .
Drilled.. .
Drilled.. .

Drilled...

Drilled.. .
Drilled...

Drilled.. .

Driled...

Drilled.. .
Drilled...

Drilled.. .
Drilled...

DriUed.. .



Loupoux CouNrv 111

-Collrrwuep
C ounty, l/ ir gini a- C o nt inue d

'Water-

beuing
mterial

Deotb
of well
(feet)

Gmlogie horfuon

Trip

Red shale and sand- | Newak............

tt'4 
l'.'.'.'.'.'.'.'.'.'.'.'.: . : : : : . : : : : :

20 1........................

7 1.".'...............'...1 zgt

2 1........................1 753

3 1........................1 754
X,+1........................1 758

2 1........................1 zoo4 1........................1 7571 1........................1 76810 1..'..'.'.'.'............1 zss

!% 1...................;...;l zooo t........................t 7611% 1........................1 1621 1........................1 7687 1........................ | 764

'l[ell
nu.u-
b€r

Depth
rc

w&rer
level

in fet

Yield
(gallom

a minute)

2
t5

2
6
2
o

3
6

1r4

a

%
2

3

27

60

30

39

43
1r3

30

113

50

270

f80
I
t86

120

130

ot
42

72

@
42
ot

150

90
70
90
80. 100

60
200

do

40
42

40

103
oo

54

57

739

740

741

742

749
744

746

110

748

749

750

,oo
JOO

lot
768
765
770

771

772

tIo

778
779

780

Analpis on p. 116.
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WELL RECORDS

TasLe 30.-Wells in Loudoun

Woll
DUm-
ber

Typ"
OI

well

781

782

783
7U

785

786

787

?88

789

7S0

7Sr

792

793
754

795
796
Is7

798
709
800

801
802
80s
804
805

806

807

808

809
810
811
812
813
814
816
816

8t7

818
819
820

821
822
88

824
825
826
827
828

2 mile muih of fucola

l% miles south of Arcola...........

3 mils muth of Lengh
4 milm south of Luah

3 miles north of Cstharpin, which is
4ft miles northemt of Eaymket.

{ mjl6 northeast by east of Cathat-
Dln,

4 -lles northeaet by east of Cathar-
Dln'

4 mile northeast by ealt of Cathap
nin.

I}d miles east of Cathmpin.. .. .. .. .

4 mile southeast by south of Aftola.

lU Nl6 northwmt by wet of
Pleuant Valley,

1 mils nortbwmt of Plemant Valley
on Wincheeter Pike.

114 mils north of Plesant Valley.. .

I mile n*t of lVillard, wbich ie 4
miles eouthwest of Herudon,

!,{ uile weet of WiIlild............
2% mils nor6h of Pleasant Valley,. .

1% miles northeast of Willmd. . . . . .

l% milu southwest by south of
Sterliu.

I nile smthwest of Sterling.. . ....
Sierling........,..

Sterling...........
Sterlirg. . . . . . . . . . .
Stertins. ..........
Stqling. . . . . . . . . . .
Sterling. . . . . . . . . . .
Sterliq . . . , . . . . . . .
Stuling...........
Stsliag...........

%milenortheastbynort\of Sterline,.

1 mile northwt of Sterlim........ -
1 mile northemt of Sterling.........
% mile uorth of Sterling, . . . . . .. .. .

% mile norihwest of Sterline. ......
l% milee northwet of Sterling... . . .
I mile southwest of Sts|ing....,....

1% mils wegt of Sterling...........
29d miles south of Ashbun.........
1% milm south of Ashbum,........
lX miles south of Ashbm.........
U4 mils mutheffit by eouth of Ash-

burL

Fra* Earley....,........
X. L. Poland..,...........

Mr. 8o11er...,............
Nom&Earding........
Carter Byrne............,
Mr. Ifinis...........,....
Fairview Chuch.,........
Hm Lee........,........
(?).......................
Fred Couim.....,........
Wort lfileon,.....,...,...
E. S. Polend...,..........

E. Blebbins...,...........
P. D. Sowers..............

Eomrd Midilleton......,.
Mathew Middleton........
John Middleton,. , . .. .. ...
Fnnk Coclcelle.. . ..,. .. ,.
J. W. Sir. . .. ... . . .... .. ..
R J. Cart€r. . .. .. ... .. . ..

Charleg B. Eairford........
Frmt Coakerel..
R.W.BelI...............
Mre. Colem...,.........
Mr. Comett..............
Tom Blinker.,............
Roillns Daby...,.,.......
Col. IVall.....

E. S. A<him. .. . . .. .. .. .. .
Mra. E. E. Snedbeg.......
E. E. Jenkim. . . . .... ,,...
Town of Sterliag. . . .. .. ,..
M. A,Eumer...........
D. T. Erding. . , .. . , .. ...
J. 'lf.'lfihaley. .. . ... ......
TV. F. Sexton.

Ben Keene.............:.
W. O. Huner,..........
Wm. Wilson...........,,.
Dr. Albert thaw...........
Dr. Albert thaw..,.,......
F. J. triU. ... .. .. r. .. .. . . .
Aubrey Ermer..........
Mrg. Maming. . .. .. .. . . . .
Mr. Works......,........
C. P. Jemey..............
Eeuy Cnver............,
Jobn 81y...........,,,...

L.W.Wortmaa.,.,.....

E. S. Adrian.. ,. ,... . ' ..

Eenry Seeley.
trenry SeeIey...,.......

Henry Seeley...........

Eeuy Seeley...........

EenrySeley..,........

Eenry Seeley.

Eenry Seeley...........

Chulee Daniels. ,.. .. .. .

E. S. Adrian, .. .. .. ,. .. .

l'. N, Hagmra, Jr.... , .

Mr. Puokett........,...
E. S. A&ian............
E. S. Adrian. .. .. . ,. ,. .,
L. I[. Wortman....,....
Jameb tr}an}Iin....,.....

E. S. Atlrian.. . . .. .... ..
'W. S. Atlriaa.
E. S. Adrian............
E. 8. Ailrian. . . .. .. .. . . .
L. W. Wortmn.........
L. W. Wortmn. . .. .. . , .
L. W. Wortman.. . ., . .. .

Jmee FrB*lin. . . .. . .. .

Jmeg FlanHin. , . ... .. .

JmesIrmklin.....,..
L.W.Wortman.......'.

E, S. Aclrian. .... .. .. ,. .
E. S. Adrian..... .. .. .. '
E. S. Atkian...........,
E. S. Adrian............
E. S. AiLian............
E. S. Adrian. . . .. .. ... . .
E. S. Adrian. . . . .. ., ., ..
E. S. Adrian.....,...,..
JmesFmnHin.......,.

L. I[.Wortmn.,.......
L. W. Wortm.........
E. S. Adrian.,..........
JmmFrmHin.........
D. S. Adrian.....,......
James tr'rmHin.........

E. S. Adrim.........,..
L,W.Wortmn.......,.
L. IV. Wortman.........
L. I[. Wortman.........
L.W.Wortman.........

Ddled...

Drilld...
Drilled...
Drilled.. .

Drilled...

Drilled.. .

Drin€d. ..

Drin€d. ..

Drilled.. .

Dril€d.. ,

Drilled...

Drilled...

DriU€d...
DdUed...

DrjUed...
Dri[ed.. .
DriUed.. .

Drilled., .
Drilled. ..
Drilld...
Drilled.. .
Drilld...
Drilled...
Drilled..,
Drilld...
Drilled.. .

Drilled.. .

Drild...
Drilld...
Drilled...
Drilled.. .
Dfrlled. ..
Drined. ..
Drill€d. ..
Drilled.. .
Driled.. .

Dritled...

Drilled.. .
Drilled.. .
Drilled.. .

Drilted.. .
Drilled...
Drilled.. .

Drilled...
Drild..,
Drilled.. .
Drilled.. .
Driled. ..
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?81

782

783
784

/do

780

787

788

789

7S0

791

792

753
794

755
796
797

798
799
800

801
802
803
804
805

806

807

808

809
810
811
812
813
814
815
816

817

818
819
820

-Corvrrwueo
C ounty, / ir gini a-C o ntinu e d.

Denth
of '&ell
(feet)

53

46

80
60'

100

20

40

105

10

40

26

50

113
30

33
67

119

76
50
60

64
10
86
82
7S

66

160

3l

64
80
40
48
@
76
75
70

135

94D
160

t?8
104
139

tw
68

126
72

102

Geologic borizon

Rod shala . . , . . . . . . . I Nemrk . . . . . . . . . . . .

Rcd smdstone and I Nemk...........

Redshale..,.......I Newark.........,

Red shale . . . . . . . . . . I Newark . . . . . . . . . , . .

Btone. I

Red shale and aand- | Nevark......,.....
stone. I

Red ehale. , . .. . . , . , . I Nowark. . , , . . . . . . . ,
Sandstone and shale.l Newk.........,..

16 feet of ruing.

12fet of Sinchcasing.

'Water-

bearing
mtmial

Well
nm.
b€tr

Depth
!o

mter
level

in fet

821
822
823

824
825
826
827
828

2
I

lk
2

t
rx
3

4%

3
5

1
15

3%
3
r%

o
6rk
t%

t2

"Big"
i

4
2X
o. ..
I
3
2r4

10

o
8

10

t2

'1G20'

2r4
o
t6
I
2t4

20 feet of oaoing.

8 to 10 feet d oani"g.

::::::::r::*:T3'.

Red shale. . , . . .. . . . I Nemk. . . . . . . . . . . .
Red sh8le. . . . . .. . . . I Newk. . . . . . . . . . . .



114 Gnouxo-weren RrsouncEs oF NonrnpnN Vrncrxre

WELL RECORDS

T^sr.E 30.-Wells i* Loudoun

Well
nU-
ber

Trpe
OI

well

825
830
88l
832

833
834
836
836
837
838
839
840
841
842
84it
u4
845
846

847
848
849

860

Ashbun...........
ag[bm..'...:.. ::::::.:.:::::.::
Ashbm..
Ashbm..........
Ashbun..
Aehbm..
I mile south of Ashbm............
!l mile southwmt of Ashbun.. . . .. .
Ashbm..

ff mile northwest of Ashbm. . . . .. .
I mile north of Ashbum
1)( miles north of Ashburn.........

2 miles norihwmt by north of Ashbm

Atherton & McDouall.... .
Dr. B. F. Nolud..L......
E. S. Snith...... . . . . .. .. .
W. I[. Fidey.............
Mrs. A. V. F'lins.
Joseph Shrv. . . .. , . .... .. ,
E. C. Eardine.
Jobn Bryaut..............
IV. J. Eay................

Semtor Stuart.......,....
(?).......................
H. C. Eardinc.
L. W. Wortmn... - -- -. --.
L. I[. Wortm.. . . . .. . .. .

Patrick Huley, Belmont
.rm.

Dome fflling station.. , .. .

L. I[. Wortnan.. .. .. ,. .. .

Mn Owen................
C. P. Januey..............

E. V. Jenkim............,
Mrs. Vmdweniu...,.....
Potomaa View Fm., .. . . .

Willian Ellnore...........

Clayton Banister....,.....

J. E. 4uderson............

Will Eedd...

S. J. Eolsins*............
David O'Rouke...........

L, M. Furge€on. . . . .... .. .

T. I[. Crimes,, .. .. .. ,. . ..

J. I[, Nicholo....,...,....
J. E. Milster............,.
Carl Noke...............
Dr. Avey................,
T. TV. Caoer..............
G.L.Tbrivee.............

Jamm Edmrds..
W. F. Croen.............
J. M. Ewhe.............
W. V. Huhmer...........
Willim lVilson............

861

852

853

864

600
856
857

858

869

860

861

862
86i|

864

865

2 miles north of fuhbm. . .. .. . . . . .

2 miles mrth of Ashbun

2% miles aorthwt of Ashbm.....

2%.\llx uo*hwe8t by north of
D[erurc.

314 mileg north of Sterliuq.... . . . .. .

3|l miles north of Sterline... . . . . .. .
3|l miles north of Sterling.... . . . .. .

2){ miles.-north of Sterling on Leee-
bus Prke.

2 miles ncth of SterLiog.... . . . . . .. -

2X mils nortl of Sterling, north of
lJeSbUg fike,

2}{ miles uorth of Sterling, north of
Icsbus Pi-he..

2 miles north of Sterlins............
24.\it", northemt 6y north of

Uteruu.
2l( n-iLu northest by north of

Dt€rtrp.

8!/tr milee..mrthwmt by wwt of
Drmsrue.

L. T[. Wortman. . . . .. .. .

L. W. Wortman.. . .. ., . .

E. S, Adrian...,..,.....
E. S. Adrim............
E. S. A&im............
E. S. Aclrim............
Mr. Puckett. . . . . .. ., .. .

L.W'Wortm.......
E. S. Adrian.........,..
E. S. A&im. .. . . . .. .. ..

Mr. Puckett. . .. .. . .. .. .

E. S. Atlrim. . . .. . .. .. . .
E. S. Adrian,....,......
Mr. Puckett.. .. .. ... ., .

E. S. Atbian.. .. .. .. . ...

Drilled.. .

Drilled.. .

Ddlled.. .

DriUed...

Drilled...
Ddlled...
Drilled...

Drilod...

Drilled.. .

DriU€d.. .

Drilled...

Drill€d.. .
Drilld...

Drilled. ..

Drilled.. .

Ddlled...
Drilled.. .
Drilld...
Drilled...
Drilled.,.
Drilld...

Drilled.. .
Drilled...
Drilled...
Drill€d...
Drill€d...

866
867
868
869
870
871

872
873
814
875
876

E. S. Adrim.
E. S. Adrian.



-Coxrrwgeo
C ounty, V ir ginia-C ontinucd

Louoouu Counry

Gmlogio horizon

115

Depth
of mll
(fee0

225
s2
84

190
t8
100
90

140
105
rBrS
105
al

116
70
81
ol

196
r96

63

139
oo
50
80

lo

65

18

31

61

50
80

t76

85

67

148

t11
60

182

125

167

147
100
140
200
118
66X

66
oo

300
s4
22

Tfatar
U".*i-og,
roml

Wellru-
bor

Red shale... .......
Red shale.. . .......
Red shale.
Redehsle..........
Red shale.
Red shale.
Red shals..........
Redshale..........
Red eh&le.
Redshale......,...
Red ehale.. . .......
Red shals...........
Red shale.
Red sbale..........
Red shale.
Redshale..........
Redrock...........
Redshale..........
Tnp (diabaee)......

Recl shale.

829
830
831

832

833
834
835
836
837
838
839
840
841
842
84:!
844
845
846

847
848
849

850.

851

852

853

854

855
856
857

858

859

860

801

862
863

864

866

860
867

872
873
874
6r5
876

10+
o
o
8
o
o
o
2%
a

10
a
2%
o
r%
r%
4
8

12
2

2%
2
o

49

46

I

10

a/

l0rx
5

4

3%

8

I

I
1

8
I
8
2
o

Redshale..........
Bedshale..........
Bed shale md sand-

stone.
Bed shale.

Trap soi1...........

Red ehale.

Red ehale.

Redshale..........
Redshale..........

Redehale..........

Nemrk
Nemrk
Nemrk

Newuk......,.....
Inte ud/or post-

Nemrk.
Nemrk.....,......
Newark............

Nomk............
Newark . . . . . . . . . . . .
Nomk............
Newark............
Lato md/or mt-

Nemri<. -

""'l 868
40 feet of casing. | 869

:.:::.::::::::::::::::.:l 3r?

Yield
(gallom

a minute)
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ADJACENT AREA

Trr: n 32,-Wells in

Ifell
nm-
b0

Trpe
ol

well

900
901

902
903

s04

905
906
907
908
009
910

911

912

913
914

915

916

5 miles northweat by wwt of Wmen-
ton,

5 milm northwet b! west of Watrm-
ton.

2l miles southmt of 0r1m.......
2).{ milee eouthwest of Wmenton. , .

1)l mile eouih of Wanenton. . . . .. .

2 mile eouth of Warrenton........ .

2}{ miles muth of Wameqton...... .

3),{ uiles south of Wanentotr.......
4 miles northwest of B*leton.. .. ,. .
3'A \ilea northwest by west of

Sealetou.
3 miles wmt of Bealeton.....,..... -
2 miles north of Remington....,....
IiomDgton........

Remington..,.....

1 mile @st of Remington.......... -

ls/g ni\p muthwest by south of
Seleton.

fu mile southwest of B@Ieton.......

Miclland...........
Midlmd...........
1 mile eouth of Midland... . . . . .. .. .l! miles southwt of Mitllud. .. . . .
2 $;le.s northwest by rcrth of Mid-

land.
1 mile north of Miclland.. . .... .. .. -Calverton..,......
Calvertou . . . . . . . . .
Calverton.........
uilverton.

Mn. BaII.................
Samuel Rms, Bluo Ridge

-tm.
R, A. Goodo..............
Mr. Phipps...............
Mr. Phipps.. . . . . .. ., .. .. .

Mr. Phipps...............
Mr. Stevemn............
Mn. Judah Whitine. ., .. . .
Mr. Zierler.......1.,.....
Mn. Phllline... . . . . .. .. .. .
Mr. Redmond.............

$Ir. Atkim...............
Mr. Filly.. .. .. .. .. .. .. . . .

Cramery................
Eenrv Snith............,
Mr. Sprow...........,....

Capt. Sterliag Lanabeo. . . .

C. T; Batdwin.............

C. T. Baldvin...

Willim Dmller...........
A. S. Cubart,.....,......
R, C. Wmill............
Mr. WalIace..............
Mr. Colsmn.............
L. Schmte..............
John May................
I[ill Martin..............
(?).......................
(?).......................
(?).......................
Starylard Oil Co...........
I*wie Miller..............
(?).......................
Mr. Willinsbm...........

Mr. Stafrord...........,..
(?).......................
(?).......................
Mr. Mewenger.,,.,.......
Mr. Eensbuger..,........

W. O. Bower..............
Undrel Payne.............(?).......................
(?).......................
Mr. Gray.................

ChrleWine...........
Chds Wine...........
Ited Stickley...........
Chde Wine.
ChuleWine...........
Chules Wine..........,
Fred SticHey, . .... .. . . .

Fred Stickley...........

Henry Seeley...........

Hemy Seley.

Virgida Machinery &
Well Co.

Yirgiaia Machinery &
Well Co.

Virginia Machinery &'Well Co.
Virginia Mrchinery &

Well Co.
Virginia Mrchinery it

Well Co.
Virginia Machinety &

Well Co.
D.8.Shermm..........
D. II.Sbemm..........
D.E.Shemn..........
D. E, Shman..... .. .. .
D.H.Shem..........
D. E. Shemn..........
D. E. Shem..........
D. E. Sherm..........
D. E. Shemn..........
D.H.Shem..........
D.8.Sheman...,......

D. E. Sherman..........

D.E.Shem..........
D.8.Shermn..........

Drilled...
Drilled. ..
Drilled...
Drilled...

Drilled.. .

Drilled.. .
Drilled.. .
Ihilleil.. .
Drilled..,
Drilled.. .
Drilled.. .

Drilled...

Ddned...

Drilled.. .
Drilled...

Drilled...

Ddlled.. .

Drilled.,.

Drilled., .

Drilled.. ,

Drilled...
Drilled.. .
Drilled...
Drilled...
Drilled.. .

Drilled.. .
Drilled...
Drilled,. .

Driilecl. . .

Ddlled...

Drilled...

Drilled.. .

Drilled.. .
Drilled...
Drild...
Drilled. ..
Drilled...

Drillerl.. .
Dfilled.. ,
Drilled...
Drilled. ..
Drilld...

9r7

918

919

sn
g2l

922
923
s24
s25
926

927
928
gzs

930

931

w2

933

934
935
936
937
938

939
940
941
942
943

D.8.Shermu..........
D.E.Shermn.........
D. E. Shermu.........
D. E. Sherun..........
D. tr. Sherman..........
D. H. Shermau. ... .....
D. H. Sherman..........
D. II. Shermn..... -....
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Water-
bedm
mteriil

De.ptl
of rell
(fee0

IN FAUQUIER COI.INTY

Fauquier County, Virginia

Greemtone....,....

Shal0..............

Geologio horizon

Catoctin.......,... 61r/4

&inch well.

Electric dmp-well pmp.

Depth
to

warer
level

ia fmt

Yield
(gallons

a minute)

Well
num-
bs

900
9{[

902
9oit

9&

905
906
s07
908
909
910

fi
325

50+
443

400+

200
400
116
812
400
165

60
{68
147
[48

170
oo

110

t88

2
8

t2

35

72
t7
12.
L2
20

7

72

t
13
4

%

Loudoun......,...,

Weverton, Loudoua.
Mmhall.

Loudoun...,.,.....

loudoun.

Wevefion..... -. -. -

Weverton..........
Wevorton.....,...,
Catoctin..
Newrk. . . . . . . . . . . .

Newuk............
Newark............
Iate and,/or mst-

Nemrk. -

Iate md/or mst-
Newk. -

Lste md/or Dosh
Newuk. -

Late and/or post-
Newuk. -

Late and/or nost-
Newi<.

Newuk..-.........
Newrk. . . . . , . . . . . .
Nemrk. . . . . . , . , . . .
Nemk............
Newk,.,.........
Nemk............
Newak.. ,. .. .. . . . .
Newk............
Newark . . . . . . . . . . . .
Newark............

lGinch well to 84 fet
rmt &inch. Boulderi
nem surfacg caused

. two well eits to b€
abandoned.

l0-inchwell. At438feet
yrel{ 1s 616 gfiom
a mute.

l0-iach well.

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

8-inch hole; lot com-
pleted.

:.:::::::.::.:.::::::::.
12 feet of casing.

20 feet of c*ing.

ioi;;i;i';;ffi:""""
20 feet of caeini.
15 feei of cmine.
20 feet of cmini.

12 feet of casim,
10 fet of cadni.
12 fmi of cmiug.

15 feet of cming.

20 feet of casing.

o

t2

lo

40

77

w
30+
IO
35
30

20
t0
w
IO

30

20

m

20+?
It
25
25
10

20
20
lo
15
10

o72

,
4l

3

16

2
z

6
4

6
tt4
2

B

t%

2
2%

4

1%
5
rM
I

910

9r7

918

9r9

9r,0

921

s22
98
924
925
926

s27
928
929

930

981

932

933

934
935
936
937
938

939
940
941
s42
94il
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ADJACENT AREA IN FAU

T rst"n 32.-W cll s in F auqu'ier

Typ.
OI

well

Well
DM-
b€tr

944

946

940

947

Cslvedon . . . . . . . . .

Calverton.

1 mile ncth of Catlett

2 milee north of Catlett. . ..... .....

3% mileg north oI Cstlett.......,..
3X nile north of Catlett. . . .... . . .
4X milm north of Catlett. . . .. .. . , .
4X miles north of Catlett..........
Greewille (3X mile west of Nokes-

ville).
lX milm northeast of Catlett.. . . . . .

3 mils muthwest of Nokesville. . , , .

Weawwille (l mile muth of Catlett).

7)4 milee southeast by st of
Weavmville.

1 mile eoutheagt of Weversville... . -
3 miloe sourhemt of Weversville.. . .

2X mile north of Bristesburg... . . ,

2 niles mth of BristersbtFg. ,. , , , . .

Soweco. ,......,..
)d miie ert of Bristmburg..,.,....
Brist€nbuc . . . . . . .
1% milm ioriheast by mth of Elt

Run.
% milo northwest of Elk Bun.,. .. ..
Elk Ru...........
2% mils south of Brist€rsburg.. . . . .
2X milm eouth of Bristereburg... . . .
I mile muth of Brietembug. .. . . . . .
114 mile northmt of Elk Bun....,

Mr. Trunbow..........,.
Sm Simpson. .. ., ..... .. .

Judee Smith..... .... .. .. .

Mrs, Chaumey Day. .. .,..

Lewis Beyilc.............
M. F. Bursss..........,.
Imdon Green..........,.
Mary Keyes. . .. . .........
Mr. Clark.......,........
O. E Meiuer...,.,......
Ben May.................
Chrle Danielg... .. .. ....
Joe Peiers.........,.....,
Guy Eeflin. . ....,.... ,. . ,
D. H. Shermm...........,

Inwis Guy,...............
M. C. Heflin..............
Clsrenre Eemdon.........
Joe Gsrge.
w. L. Gdmrh.........,...
Elmer Pet*s,.............
Clyde lomar. . ... .. .. . ...
George Embry.........,.,
Mr. Bumbry..............
Seth Morton....,.........
Mr. \fmhington.........,.
Mr. Peten..........,....

D, E, Shman..........
D. E. Shemn..........
D.8.Shemm..........

Charls Daniels. . .......
Chulc Daniele . . .... ...
Charles Daniels. . .. .. .. .
Chrles Dmiels.........
Chules Daniels. . .. .. . . .

D. E. Shomn..,.......
Charles Dani6ls. . . . .. .. .

Charlee Daniels. . .. .. .. .

D. H. Shsnan......,..

D. E. $hem.........
D. E.8h0m.........
D. E. Shemn........,.
D,8 Sherun.........

Chrlee Dmiels..,...,..
D.8.Shem..,.......
D. E. Sbemn..........
D.H.Shemn,.,.......
D.H.Sherm........,.
D.8 Shem..........
D. H. Shem..........
D.H.Shem....,.....
D. H. Shemn......,.,.
D. E. Sherman..........

948
949
960
951
s52

953

954

955

066

s87
968

959

060

961
962
0a
904

905
966
967
90{l
969
970

60 f€st
dug, rest
&illed.

Ddned.. .
Drilled...
Drilled...
Drilled...
Drilleil.. .

Drild...
Drilled...

Drilled. ..

Drilled...

Drileil.. .
Drilld...

Drilled...

Drilled.. .

Ddlled...
Ddlled...
Driled.. .
Dritled.. .

Drilled...
Drilled...
Drilled.. .
Drilled...
Drilled.. .
Drilled...
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QUIER COUNTY_CoNTINUED

C o unty, / ir gini a- C o ntinue d.

121

Well
nm-
ber

944

945

946

s47

948
949
950
951
952

953

954

955

956
957

058

959

960

901
962
963
964

965
966
967
968
969
970

ttA

%

10

21h

2
2
LlA
2
2?

3

2%

7%
2)4
3

,6

l5

2

1

I
2

Depth
of well
(fret)

70

90
304

30

140

100
72
86
70
80

60

35

87

90
60

100
35
tlz
140

92
80
52
90

80
125
100

79
00
78

Water-
beuing
rotsial

Depth
to

mrer
level

iu fet
Geologio horizon

Iate and/or post-
Nemrk.

Newuk...........
Late and/or pmt-

Nemrk,
Iate mil/or posh

Newuk.
Newark...........

Yiekl
(gallom

a minute)
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Tlstn 33.-Analyscs of grounil watts from Fauqaicr County, /irginia
[Analyst, S. K. Love. Parts per million. Numbers at heads of columns refer ro cor-

responding well numbers in table 32.1

946 953

22
2.8

ot
39
24

1.8
322
40
dJ
38

465
3n

Dec.2

"By turbiditv.
6Determined.
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GEOGRAPHY

Prince William County lies south o{ Loudoun and Fairfax counties
and is bounded by Fauquier County on the west and southwest and by
Stafiord County on the south. It extends from Bull Run Mountain
on the west to Potomac River on the east. It has an area of 345 square
miles, and in 1930 its population was 13,951. Manassas, the largest
community and county seat, had a population in 1930 of. 1,215; Quantico,
538; Occoquan, 22I; Haymarket, t67 ; and. Dumfries, 157.

Two trunk railroads cross Prince William County, the Richmond,
Fredericksburg & Potomac and the Southern, and a branch line of the
Southern Railway runs west from Manassas through Thorofare Gap
into Fauquier County. The Shenandoah Valley highway from Wash-
ington, D. C., to Richmond passes through the eastern part of the
county, and the highway from Washington to \Marrenton and the Shen-
andoah Valley passes through the western part. Other surfaced roads
provide the rest of the county with transportation facilities.

DRAINAGE

Prince William County is drained by small streams, all of which
are tributaries of Potornac River. Chopawamsic Creek, at the south,
is the boundary between Prince William and Stafford counties; Little,
Quantico, Powells, and Neabsco creeks flow southeastward into estuarine
embayments of the Potomac. Occoquan Creek, the boundary between
Fairfax and Prince William counties, is formed by the confluence 5
miles east of Manassas of Bull Run and Broad Run. Broad Run is
joined by Cedar Run 3 miles south of Manassas. These three streams
drain most of the western part of the county. The drainage systems of
Prince William County appear to be of a normal dendritic type, little
affected by the structure of the underlying rocks. There may be at
least one case of piracy-the decapitation of Little Creek by tributaries
of Quantico Creek-but such piracy does not seem to be common.

TOPOGRAPEY

Extending north and south along the west boundary of Prince
William County are the Bull Run Mountains, which are cut at the south
by Thorofare Gap. These mountains have altitude of as much as L,25O
feet but ayerage about 1,000 feet. At the foot of the mountains the

t23
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Piedmont Plateau lies at an altitude of about 500 feet and has a relief
of 200 feet. Toward the southeast the plateau declines gradually and
its relief becomes less. Along the Fall Zone, which marks the boundary
between the Piedmont Plateau and the Coastal Plain, the altitude of the
upland is about 2ffi to 250 feet and the relief slightly over 200 feet.
In the Coastal Plain, east of the Fall Line, the upland is 200 feet above
sea level and the relief is almost 200 feet. The streams have well-
graded beds except at the Fall Line, where they flow over rapids and
through gorges into the tidal estuaries. In the Piedmont Plateau the
surface is characterized by flat-topped uplands with intervening gently
sloping valleys. The uplands are remnants of an ancient erosion sur-
face. The outcrops of the sills and dikes of resistant trap rock are
conspicuous in that they form long, well-defined ridges, which in some
places rise 50 to 75 feet above the rest of the upland.

GEOLOGY

The rock formations in this county may be divided into three
groups. The sandstone and shale of Triassic age, with their associated
intrusive and extrusive diabase, or trap occupy the central and western
parts of the county; the pre-Cambrian and lower Paleozoic folded and
metamorphosed rocks and associated intrusives occupy a belt about 10
miles wide in the eastern part of the county and the gtavel, sand, silt,
and clay of the Coastal Plain occupy a belt about 5 miles wide east of
the area of pre-Cambrian and Paleozoic rocks. (See Pl. 2 and, Table 7.)

The Triassic rocks dip rather gently in the eastern part of their
area, but the dip increases westward to the Catoctin border fault, at the
eastern foot of the Bull Run Mountains. Normal faults break the
continuity of the sedimentary beds, but they are obscure, owing to the
lack of horizon-marking strata. The trap forms ridges where it crops
out.

The belt of pre-Cambrian and Paleozoic folded and metamorphosed
rocks is underlain chiefly by Wissahickon schist on the west side; on
the east side, near the Fall Line, it is intruded by the granite. The Peters
Creek quartzite and Quantico slate are exposed at the edge of the Coastal
Plain. There are exposures of Lower Cambrian rocks west of the area
of Triassic rocks along the Bull Run Mountains.

The sediments of the Coastal Plain are almost undisturbed except
for a slight steepening of their seaward dip due to the repeated uplifts
of the continerit since their deposition. At present, in most of the area
the rock floor and overlfng sediments dip seaward about 70 to 100 feet
to the mile, but each younger formation dips less steeply. No folds or
faults have been detected in this area.



Pnrwcs Wrr-r.relr CouNry

GROUND-WATER CONDITIONS

Area of Triassi,c rocks,-Dag wells have been largely replaced by
drilled wells in the area of Triassic rocks, a large number having been

drilled during the past 30 years. Most of them, as in the rest of north-
ern Virginia, were put down for household and stock supplies; for this
reason wells ranging from 2l to 6 inches in diameter abound, and most
of them are of shallow or moderate depth, obtaining at such depths
small but adequate supplies of water. This is especially true in the

western part of the Triassic area. The yield of sorne wells is very small

-only a fraction of a gallon a minute reportd at the time of drilling.
The fact that the rather hard sandstone is more extensively present in
the western part may be of some significance in this connection, for even

though the sandstone may not be a poorer source of water than the shale,

it is harder and more expensive to drill, and where wells seemed un-
promising drilling may have been stopped at an earlier stage than where
the rock is softer and easier to drill. In the eastern part of the Triassic
basin some wells of large diameter have been drilled to greater depths

for the purpose of developing large supplies, and uncommonly large
yields of water have been obtained. Such are the four municipal wells
at Manassas (Nos. 1115, 1116, lII7, and 1119), which are 297,406t
505, and 531 feet deep, and are reported to have a total yield of 250

gallons a minute.
Most of the shallow household wells in the area of Triassic rocks,

that deliver 10 gallons a minute or more, were put down into the trap
in localities where the zone of decomposed rock is rather thick. In this
area. as in areas of Triassic rocks in other counties, wells drilled in the

trap rock on the hilltops are more successful than those in the stream

valley, where the water-bearing decomposed rock has been eroded away.

The water level in the wells in the western part of the Triassic area

lies from 15 to 4O feet below the surface, and in the eastern part it is
usually from 50 to 70 or even as much as 100 feet below the. surface.

The higher level to the west is probably the result of a slight artesian

head where the dip of the rocks is steeper. A few of the wells have

gone dry during droughty seasons, the percentage being comparable to

ihut of wells in the Triassic area of Loudoun County. As in other

parts of the Triassic basin, the ground water is likely to contain objection-

able quantities of iron in solution and to be rather hard. For municipal

and industrial supplies treatment is likely to be necessary.

Springs atei"ther abundant along the eastern foot of the Bull Run

Mourriains. Many of them rise in the greenstone west of the Catoctin

border fault and are piped to homes east of the fault; but many of

t25
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them rise in the Triassic beds, for the relief is rather great near the
western edge of the Triassic basin. The yield is almost invariably small,
being less than 10 gallons a minute in all springs investigated. Many
of the springs are perennial, and their discharge does not vary notice-
ably from season to season or from year to year. Elsewhere in the
Triassic area springs are not numerous, and few of them are used except
for watering stock.

Area of crystalline rochs.-There are only a few drilled wells in
the area of crystalline rocks, and most of them are east of Manassas
and north of Broad Ruri. They are shallow, mostly less than 1@ feet
deep, they deliver only small quantities of water, 10 gallons a minute
or less, and many are reported to be rather unsatisfactory. The water
lies about 20 to 50 feet below the surface of the ground, somewhat lower
than the surface of the sound rock, and the length of casing used is
usually less than the distance down to water.

In parts of the area there are almost no drilled wells, the ground
water being recovered by dug wells and wells bored by hand. The bored
wells are usually cased with 8-inch terra cotta pipe. Neither the dug
wells nor the bored wells go into the solid rock, as the water level is
in the decomposed material above the rock. The wells range in depth
Irom 2O to 50 feet. The water level in most localities averages from
25 to 30 feet below the surface. Very few pumping tests are made of
dug or hand-bored wells, and it is believed that the yields are com-
paratively small, partly because the possible draw-down is limited, al-
though the decomposed rock may be rather permeable. Although in
seasons of average rainfall dug and hand-bored wells are reasonably
satisfactory in this area a high percentage of these wells were dry at
the time they were examined in the summer of 1931, and many were
seriously threatened with pollution. These we1ls should either be im-
proved or abandoned for drilled wells with tight casings.

Springs are fairly numerous, especially in the vicinity of Occoquan
Creek. They are mostly seeps, emerging on the sides of hills from the
soil that covers the granite, schist, and other rocks of the area. Where
there is no soil, as along the walls of the gorges near the Fall Zone, the
springs issue from joints, planes of schistosity, and other openings in
the rocks. The volume of all the springs investigated is very small,
less than 10 gallons a minute and in some only a fraction of a gallon a
minute. The springs are somewhat more widely used proportionately
than in most other areas where they are similar in number and magnitude.
In general they are reported to be reliable during droughty seasons.
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Coastal, Plai,n area.-Dritled wells are not numerous on the Coastal
Plain in Prince William County, in spite of the fact that, in general,
the sediments underlying the coastal Plain are the best water-bearers in
northern virginia. Not all the wells drilled into these beds are srrong,
because near the western edge the sediments are thin and also because
many of the wells were not constructed in such as manner as to recover
the greatest possible supply. Farther east the thickness and the num-
ber of the water-bearing beds increase. At Quantico there are six
deep wells, which deliver very large supplies of water. Because they
represent the magnitude of the supplies that can be obtained from
properly constructed wells in the western part of the coastal plain the
logs of these wells are given on pages t4i-L47.

The record of the wells at Quantico indicates the irregular surface
of the rock floor below the coastal Plain sediments, for there is a drop
of at least 200 feet within a linear distance of less than 500 yards,
indicating that there is a steep-sided rock-cut channel beneath the present
course of Potomac River in some places. A similar depression in the
rock floor was noted by Halle after an examination of records of a well
near the Washington airport.

Dug and hand-bored wells are more numerous than drilled wells in
the coastal Plain area. Their average depth is between zs and,35 feet,
and at those depths the quantity of water delivered seems to be suf-
ficient for household needs-in fact, in some wells the yierd is moderately
large. These wells are reported to be reliable in droughts.

The incised condition of parts of the Coastal Plain in prince Wil-
liam County makes springs rather numerous, and they are used exten-
sively as sources of household and. stock supplies, especially along the
western edge. The springs are small in yield but reliable.

MUNICIPAL SUPPLIES

Manassas.---Tlne county seat of Prince William County, Manassas,
has derived its public supply from ground water since 1905, when a werl
was put down by the town. This well, alcording to information fur-
nished to clapp,lo went down to a depth of about 531 feet in Triassic
qandstone and ended in what is considered to be the underlying crys-
talline rocks of pre-cambrian age. The well is 8 inches in diameter
to a depth of.2ffi feet, and 6 inches below 200 feet. The water stood
58 feet below the surface at the time of its completion. The weil is

'FJl, G. M., Well at Hoover flylng ffel<t, Alexand.er fslanal: U. S. Geol. Survey,unpublished report, 1926.

^ 
1: Clgpp, F. G., Undergr-o'.n^d- ,waters ner Man*sas, ya.: U. S. C@1. Sumey Water-Supply Paper 258, DD. 94-9?, 1911.
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said to have been pumped at a tate of. 720 gallons a minute by the
driller, R. L. Thomas, of Charlottesville, for a period of 6 to 10 hours.
In l92l D. G. Thompson, of the U. S. Geological Survey, made an in-
vestigation for the purpose of determining the most feasible method of
increasing the town's water supply. At that time this well constituted
the only source of water. Near the pump house the discharge from the
well passed by gravity into a concrete reservoir with a capacity of about

75,000 gallons, from which the water was pumped into the distribution
system. Any excess was pumped into a standpipe for storage, but at
the time of the investigation the ordinary demands of the users were
taxing the supply to the utmost. It was found at this time also that the
well was delivering a quantity of water estimated at about 20 to 30 gal-

lons a minute, much less than was reported in 1905.

In L92l wells 2 and 3 were drilled near the power house, some dis-
tance from well 1, by Henry Seeley, of Manassas, and in 1929 well 4
was put down. The yield of well 2 was reported to be 50 gallons a min-
ute at the time of drilling, but in t92L it was pumped at a rate of 24

gallons a minute, and a year later an air-lift test showed a yield of 35

gallons a minute. This yield was sustained after its diameter was in-
creased frorn 6 inches to 8 inches in L927. Well 3 is nearby. It was

reported to yield 27 gallons a minute when drilling was completed, but
in t924 an airlift test showed a yield of 50 gallons a minute. Wells
2 and 3 are so near together that their cones of depression interfere
when both are pumped. Well 4 was put down in 1929, so that well 2
could be made to serve as an auxiliary supply. Its yield was reported
by the driller to be 55 gallons a minute. Wells 1 and2 are not ordinarily
pumped. The water from wells 3 and 4 is pumped to the reservoir, the

same mode of distribution being used as was in operation originally.
The water is chlorinated "periodically." There were 315 meters in the

town in 1931, and the consumption for the quarter ending June 30,

1931, was 3,435,000 gallons.

Quanti.co.-At Quantico the public supply was formerly derived en-

tirely frorn, the surface flow. of Chopawamsic Creek. However, during

1930 and 1931 wells were put down for the purpose of adding to the

inadequate surface supply. Four wells were finished after a number

of test holes had indicated favorable water-bearing zones. These four
wells produced a total oL 790 gallons a minute when tested just after

their completion. (See logs, pp. 142-147.) The completed we1ls were

cased to the bottom and equipped with silicon-bronze shutter screens at

the level of the chief *ater-bearing sands. There is a prominent zone of

water-bearing sand near the rock floor in the wells that reached the
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granite. The intake of the old surface system is 5 miles southwest of
the town, with a fiiter plant nearby, which has a capacity of 2,000,000
gallons. The well supply uses the same distributing systlm as the sur-
face supply.
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WELL

Trsl-n 34.-Welb in Prinee

Well
Dm-
ber

1000
1001

1002

Typu
OI

well

1003

10{x

1005
1006
1007

1008

1009

1010
1011
1012

1013
1014

1015
1016

1017
1018

10r9
1020

1021
1022
1023

4 mils south of Aldie....... .......
6 milu southest by south of Aldie. .

16 mile wmt of Hiokorv Grove"'-which ie 6lZ milee nort[ of Hay-
mrket.

EckoryGrove.....

3 uils northwest of Woolaey, which
is 4l milee north of Eaymket.

2 miles northweet of'lVooleey. ......
1 mile uorthwest of Woolsey.......
2,4 mils norih€st of Woolsey......

3 miles north of Woolsey...........

2)lmllesnorlhwt by emt of Wool-

3 -Tf", eaet of woolsey.............
3 mileesoutheret by east of Woolsey. .

X mile northwest of Cathrnin,- -which is 4)az milee northeast of
Eaymukei.

% mile wet of Cathrpiu. .........
Catharpin.........

Catharpin.........
Cathupin . . . . . . . . .

t}{ miles southmt of Wooleey......
/2 mile rcutheat of Woolsey. ......
WooIsey...........
Antioch, which is 4 mils northwest

of Ealmarket.
Wmlgey......
4 miles north of Eaymrket... .....
3 mils north of Thorof*e, which is

2%. miles northweet by weet of
Eaymket.

t% miles emt of Antioch...........

WooIeey...........

1l mile west of Thorofre.........

1 mile southemt by eaat of Thorofre..

I mils eoutheaet by ffit of Thorofare. .

X mile weet of Eaymket.........

Eaymket.
Ealmukei. . . . . . . .

Eaymrket. . . . . . . .

% mile eut of Earmket.........
rl mile northwmt of Geinmville,'-which ie 114 milea southeast of

Haymket,
Gaineville.........

Gainewille........

Gainwille.

Drilled.: .

Drilled...

Drillerl...

Drilled...
Drilled...
Drilled...

Drilled. . .

Drilled...

Drillerl. . .
Drilled...
Drilled...

Drill€d.. .

Drilled...

Drillsd...
Dritled. ..

Drilleil. . .
Drille.d...

Drilled...
Drilled...

Drilled...
Dritled...
Drilled...

Drilled...

Drilled...

Drilleil...

Drilled...

Drilled...

Drilleil...

Drind...
Drilled. . .
Drillod...

Drilted.. .

Drilled....

1024

1025

1026

t027

1028

1029

1030
1031
1032

1033

1034

1035

1030

1037

Rand Sniih.

Mr. tr'orsythe.............

Mr. NawIs................
Mn. McDouowh.. -......
4IRwt..................
E. S. Eenell.

Will Gareit..............
Mr. Eulfish.
Melton's Store............

Ed Carter..............'.

Mrs. Maretellar,,.........

Bob Florence....,........

Ton Merecleth............

Eonry Smley.......

Eenry Seeley. . .....
Eemy S*ley.......
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RECORDS

William C ounty, lir ginia

Denth
of well
(fee0

Water-
beaing
material

Gmlogic horizon

93
srt4
30

40
YO

lro

60

60
70

119

@

45

135
50

135

r25
130

60
oo

85
90

50
60

65
190

66

oo

70

100+

70

135

80

123
125
160

160

tn

25

125

160

T!_ap soil md I Late aud/or posl-
boulders. I Newk.

Brom gmdstono....l Newarh..... -...

Tmp (diabase), soil..

Red emdstoue and
eb.le.

Red ghale.

Nemrk...........
Nemrk...........
Newrk. . . . . . . . . . .
Newrk...........
Nemrk. -.........
Nemk...........
Newk...........
Loudoun.

Newark . . . . . . . . . . .
Newark . . . . . . . . . . .
Newrk...........

Late and/or Do€t-
Newuic. -

Neruk...........
Newrk...........

I[ell
nUm-
bs

1000
1001

1002

1003

1004

1005
1006
1007

1008

1009

1010
1011
1012

1018
1014

1015
1016

1017
1018

1019
1020

t02l
rcn
1023

1024

1021i

1026

1027

1028

1029

1030
1031
1032

1033

l0it4

1035

1086

1037

Yield
(gallons

a minute)

6-L
""'i"'

6
%

1+

r%
5
%
u
tz

Depth
m

wat€r
level

in fet

Analrrie on p. 148.

c
3

3
t%

2
I
r%
2

2
1

I
6
I

4

,4

I

5

o

2
rt4

10

10

to
30

olt

10

10

B*
25*
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WELL RECORDS

Trsta,34.-Wells in Prince William

Well
4Um-
ber

Trpe
OI

well

1038

1039
1040
1041
t042
1043
1044

1045
1046
t047
1048
1049

1050

1051

!052

1053

1054
1055
1056

105?

1058

1059

1060

1061

1062

I063
1064

1065

1066

1067

1068

1069

1070

I071

1072

1073

t074

3 mils southwet of Sudlay Springs,- *hih is 6--ii,ir;'th#r 6t6;i
of Eamarket.

2)l milm southwest of Sudley Springs.
2 milm south of Sudley Sprngs. . . . .
2 mile south of Sudley Springs. . . . .

2)l miles south of Sudley Springs. . .

2 miles eouth of Sudlev Snrinm. . . . .
I mile eouthnest of Sudlev Spliings...

SudleySprings.....
Duorey Dpnng8.....
Sudley Springs.....
1 mile eouthwet of Sudley Sorim.. .

1t4 wles eouth by softhfresi of
Sudley Springs.

2 miles eouihffit by south of Sudley
Dprrngs.

2 4ilea southeast by south of Sudley
DDn[98.

5 miles northeast by north of Mm-
sm on Lee"Iacksoa Eighmy.

3}{ miles south of Sutlley Springs.. . .

3! milm south of Sudley Sprines....
4l miles south of Suclley Sprines....
5 *iles southest by south of Sudley

DDnngS.
5 +iler Joutheast by south of Sudley

sDflngs.
2% mile norihwmt of Mam....
2% miles wmi of Mamffi.........
1!l milm southeot of Gaineeville. , . .

116 mils southmt of Gainesville... .

1 milo eouthffit of Gainewille. . . . . .

!l mile southeut of Gaiusville.. . .. .
Gainesville........

Buckland, whichie 3 miles southmt
of Eaymket.

Bucklmd..........

Buckland..........

Buckland..........

Grenwich, which is 5 milee north-
wst of Nokeville.

Grmnwich.........

3 miles emt of Gronwich.......... -

4 miles erst of Gre1wich...........

3% miles east by eoutheast of Green-
mc4.

2 miles northwei of Brigtoe, whioh is
3 miles qortheest of Nokeville.

Mr. Brom (fomerly)

R. L. Johngon.

Mr. Cook.

Linton EaII..,............
(?).......................
Mr. Rolliu...............

Eenry Seeley.

Eery Seeley.
Heuy Seeley.
Eenry Seeley............

Mr. Redm..............
Mr. Dogan...............
(?).......................
G. Pet€rson...............
Mm, Eaover..........,,.
Mrs. Wilkiro..
Iaws Speacer...,.........
Ray Crms....
Eoot Crm..,............
Mr. Caldwell...

Mr.Bum......

Mr. Ayres................
G. E. Ayres..............

U. S. Amv...............

U. S. Amv...............
U. S. Arny...............
Chules Laynn............
Charlee Lewis., .... .. . . .. ,

Colored Eone Show gromds

Joe Lewis.

George Brean......... -...
Buak flIis................
Mr. Davis................
Buck 811ie................
J. C1uk..................
Harry Lee........... -....
Joe Calvert..,...........,
Doug Mayhwh...........
John Sweeuey.............

Mr. Cooke................

Eeuy Seeley.....-.....
Eenry Seley.
Heuy Seeley...........

Herry SeIey...........
Mr. Puckett............

lee Johmon.... -.......
Eenry Seeley...........

Eemy Seelw.. .........
Eenry SreIey...........

Honry Seeley.
Heuy Seley.

Henry Seeley.

Heuy Seeley.

Eeuy Seoley.. . -.......
Eemy Seeley..

Charles Daniels. ........

Henry Seley...........
EerySeeley........,.

Eenry Seeloy.

Eenry Seeley.

Hery Seley.. .........

Driled. ..
Drillerl...
Drillecl...
Drilled.. .
Drilled...
Drilled.. .

Drilled...
Drilled.. .
Drilled.. .
Drilld...
Drilleil. ..

Drilled.. .

Drined...

Drilled...

Drilletl...

Drilled...
Drilld...
Drilled.. .

Ddlld...

Drilled.. .

Ddllod...

Drillerl...

Drilled.. ,

Driled.. .

Drilled...
Drilled.. .

Drillecl...

Ddllod...

Drilleil.. .

Drillecl.. .

Henry Seeley..........



Pnrmcp Wrr,r,rem Couwrv

-CoNrrr.rueo
C o unty, V ir gini a-C ontinu e d

Gmlogic horizon
Deoth
of;el
(feet)

98

to
r30
90
96
50
45

40
70
70
40
90

100*

100+

155

Brom and red shale.

Brom shale........
Brom sbale........
Bromehale........
Black and blue shale.
Blueehale..........
Trap(diabase)......

Bromrock.......,.
Brownrock......,,.
Brom shale. . . .. .. .
Redshale..........
Bromeandstone.,..

Red shale.

Redsbalo..........

Sanclstone.......-..

Grayish and brom
shale and brom
sandstone.

Bromehale........
Red shale.
Trap (diabase) soil...

Trap (diabase) eoil...

Red sandstone aDd
shale.

Red sandgtone md
shale.

Tmp (diabase). . . .. .

Trap (diabase)......

Hard brom sand-
stone.

Red ehale.
Red shale and sand-

Btone.
Brom shale md

sndstone.
Tmp (diabre). .. .. .

Trapsoil.,,........

Trap and soft brown
sandstone.

Trap(diabase).,,...

Tnp (diabase)......

Tlap (diabare). .. .. .

Tmp(diabaee)......

Trap (diabaso)......

Red shale and sand-
8tono.

Trapsoil...........

Rcd-slale, tmp
(dEbase).

Nemk............

Newrk,...........
Newk............
Nemk............
Newmk............
Newk............
Iate and/or mst-

Nemrk. -

Newark............
Nemk...........,
Newark............
Newark. . . . . . . . . . . .
Newuk............
Newuk. . . . . . . . . . . .

Nerok.......,....
Newk...........-

r85

166
150
o6

30

r78

2t0

40

90

tn
96
70

100

60

25

60

74

47

45

54

90

115

70

90

Nemrk.. .. .. . ., . . .

Nemrk . . . . . . . . . . . .
Nemrk............
Late and/or mst-

Newi<.
Iate andr/or post

N emrk.
Newrk.........,..
New*k............
Iate and/or mst-

Newarir. -

Late and/or noet-
Newk. -

Newark,.........

Newark............
Nemrk............
Nemk............
Iate and/or mt-

Newri<. -

Iate atrd/or Dost-
Newk. -

Lete and/or nost
NewL; N'wark,

Iate and/or post-
Newrk. -

Late and/or omt-
NemrL. -

Iate and/or mst
Newari<. 

-

Iate audlor mst
Nemi<. -

Iate and/or nmt-
Nomrft. -

Nemrk............
Iate and/or omt-

Nemk. -

Nemk; late md/or
post-Newk.

133

Depth
to

lvater
level

in fet

'[Vell
nm-
b€r

o

1

5

%

2
1%

71
1%
r%

7t4

10
10
20

7lh

15

%

o

%

5
rT
%

x
1

rt4

0

t%
/?\

t%

I
116

Amlyeir ol p. 148.

Gasoline den-well ouo.
14 feet of &incl cai-
rng.

1038

1039
1040
1041
tuz
1043
10u

1045
1046
1047
1048
r049

1050

1051

1052

1053

1054
r055
1056

1062

1058

1059

1060

1061

1002

106i1
1064

1065

r006

1067

1068

10 feet of casing.

1070

1071

1072

1073

1074



134

\[ell
nm-
bs

1075

1076

1077
1078
1079
1080
1081
1082
1083

1084
1086
1086
1087

1088
1089
1090
1091

t092
10s3
1094

1095

1096
1097

1098
1099
1100
1101
tt02

1103
1104

1105
1106
1107
1108

1r09
1110

1).d miles northwest of Bristm. . . . . .

l{ mile northwest of Brietoe.......

Bristoe............
Brigtoe............
Nokesville.........
1 mile weet of Nokeeville...........
3 mile uorthreet of NokeeYille. . . .
2 miles west of Nokesville..........
I mile wmt of Nokesville..........

Nokeeville.........
Nokmvitle.........
Nokmville.........
Noksvillo.........

Nokmville.........
Nokeeville.........
Noksville......
lX mile gouth of Nokwville.......

2 miles south of NokewiUe.........
3 milee eouth of Nokeville........
611 vileg southeast by south of

Nokewille.
514 mils south of Brentsville, which

is 4 mils emt of Nokesville.
4 mile south of Brertsyille. ..... .. .

Aden, 3 miles southwest of Brents-
ville.

4den..............
Aden. . . . . . . . . . . . .

Aden. .. ..........
Adeu.............
Brentmille.

Brenteville.........
l)d mile west of Mms.........
1).d milm northwest of Mmag. . . .

I mile west of Mamcffi...........
Manmsm.
Mmsm.

Manaagr. . .

MM8s..........
Mw..........
Maw....
X mile wet of Mms...........
Memes..
Manosssg...,,.....

Manmm.

1113
1114
ul5

1116

Gnouno-werER REsouRcES oF NoRTHERN VTRGTNTA

WELL RECORDS

Tlir:'E 34.-Wells in Prince William

Tvpe
of

well

(?).......................

A. Wright................
SamTogle................
Mr. therrett..............
T. B. Fliokenger...........
Jobn King................
t A. Mooney.............
E. K, Bodine & Sou. . .....
Tom Green...,.,.......,.
J. A, Eooker.
W. F. Eale...............
Nowell Fre.
Nokesville.School. . .......

M. A. Sms.
Chule Rhodes.
R. S. Bretton.............
H. IV. Eening............
Mr. Eager.
C. S. Sniih,..............
C. L. Reading.............

Dewitt Herndon...........

T. M. Berryman...........
Mr. tr'ielding..............

Mrs. Barbara Smith. ......
S. G. Whetsel.............
J. L. Brom.
A. Eichelbergu..
Robert Molair.............

Dr. Wine.................
Mr. MoMillan..

Jms Paytre...
ke Johmon..............
Milt HoitsI...............
Cemetery.................

H. R, Bryant.............
hof. Taylor..............
Bud Johmou, lsunalry.... . .
R. Carter....,............
Jobn Roy...
Easton College............
TomofMamas.........

Tom of Mams,. .. ....

Henry Seeley.

Charles Daniels. ........
Chmles Daniels.........
Hery Seley.
Chules Daniels.........
Charlee Daniels.........
Charles Daniels.........
Charles Danielg. ........
Charlm Daniels.........

Charleg Daniels.........
Charles Daniels. ........
Charlee Daniels.........
Charles Daniels.........

Charls Daniels.........
Charlee Daniele.........
Charles Daniele.........
Charlw Daniels.........

Charls Daniels.........
Charles Daniols.........
Charles Dadels.........

Charles Dadels. ....,...
Chnles Daniels......,..
Chules Daniels.........

Charles Daniels.........

Drilled...
Drilled.. .
Drilled...
Drilled...
Drilled...
Drilled...
Drilled...

Drilld...
Drilled...
Drilled. ,.
Drilled...
Drilled,..

Drilled...
Drilled.. .

Charles Daniels. ........
Charles Daniele.........
Charles Dadele.........
Charles Daniels.........

Charles Daniels. .......,
Mr, Puckett............

Charles Daniele. ........
Chrle Daniels.........
Eeuy Seley...........
Eeuy Seeley...........

Mr. Puckett............
Lm Johuoa............
Mr. Puckett............
Mr. Puekett............



PnrNcB Wrr-r,rerr CouNrv

-CoNrrwueo
C ounty, V ir gini a-C ontinu e d

Depth
of iell
(fet)

Water-
beTige.
m!orEl

Geologio horizon

Depth
to

water
level

in feet

Laie aud/or pst-
Nemrk.

Newk
Newk
Nemrk

33
126

80
135

70
48

156
t20
81
80

100
ot

I r32
160

oo
'98

70

85

7U
53

84
102
60
o/

l2l
200
129

126
r00
115
110

747
196

96
67

73
135
257

505

Shale. . . . . . . . . . . . . .

Shale..............
ShaIe. . ............ Ndmrk............

60

45
50

135

Yield
(ga'llons.

a mnute)

Well
nm-
ber

0

I
z

10

2+?
2
r%
2

10

5?

7
2
o

2%l

(?)

4
2
5

10
4

4%
D

3
3

5%
25

1%
.l .

rt4

oo

27

I feet of cming.

14 feet of cming.

6i;;i;i';'i;;:""""'
15 fet of cming.
33 fet of cmirg.
6 feet of casing.
19 feet of casing.

6X feet of cming.

11 feet of oaeinc.
6? feet of cminc. Hard

eandstone md shale
60 to 80 feet.

I fmt of c*iro.
8 feei of casini.
10 feet of miig.

16 feet of cmiug.

25 fret of casing.
8 feet of casing.

::::.:.:::.::::.:::::.:.

9i::l:i::lv:..
/ Iet or csmg.

ii;ti l.''dt i;;i ;i'ilil;h'
casing. Amlysis on p.
148.

Well 3. Yield when drill-
ed in 1921 reporied to
be 27 callom rer min-
ute. In 19?i air-lift
tst ehomd yield of 50
sallons a minute,
Lnalyris on p. 148.

6 feet of casinc.
10 feet of creiic.
6? feet of casi{.
6? feet of casing.
15 feet of cmiug.

1075

1076

t077
1078
1079
1080
1081
1082
1083

1084
1085
1086
1087

1088
1089
1090

1091

1092
1093
1094

1096

10s6
1097

1098
1099
1100
1101
1102

1l0i!
1104

1105
1106
1107
1108

1109
1110

10 feet of axing.

1113
1114
11t5



1,36

T[ell
nunF
ber

1117

1118
u19

tLgT
1138
1139
1140
1141

ll42

Gnoumo-warER RESouRcES oF NonrsenN VrncrNre

WELL RECORDS

Trstn 34.-Wells in Pri'nce Willian

Tomof Mam. R.L.Thomm........,.

Tvpe

vell

fln
Ltzl
tt22

nn
1724
tt25
1126

tL27

1128
1129
1130

1131
ttBz

Mam............,

BtlI Run Power Co........
TomofMamem..,,....

Manassas Ice & Fuel Co... .
Manmem Milling Co......
Eenry Sphear....,.....,..

Rex Bode........,.......
8ob Kaufm.............
Grover 8mn9.............
Comwell Ice Plant (now

defunct).
Jrck Eomrd.............
Geae llilliaro.
TV. J. Young..............
Bucthrll School...........

Jmh Jo}mn.............
Mr. Gevim.,.............
Mr. Eiron................
Mre. D8ily. . . . .. .... ,. .. .

P. D. Gallahaa............
Mr. Jonm................

Dence Cole. . ., .. . , .. .. .. .

Jobl S. Beavus.. .. .. .. . . .

J, Garner... .. . . . .. .. ., . . .
Andy Swak.. .. .. . . .. .. .. ,

C. A. Barbee..............

T. A. Cooper,............
Sam Lore.......,..,.....
E. F. Keio..
L. Li. lot8on.,....,.,.....

LeeJobmn............
Lee Johmon..,.........
Le Johmon............
Lee Johlson. .. .. .. . . . . .

Mr. Puckett............

HenrySmIey...........
Charles Dmiels. . .. .. . . .
LeeJohmn............
Lee Johmn............
Eenry SeeIey...........

LeeJohmn......,.....
Lee Jobmon..,.....,...
Chmls Daniels.........

1133
1134
1135
1136

1l miles northmt of Manam.... .

Mmsas..........
1! miles routhemt of Mameffi.. . . .
Buckhall School (2 mile8 sutheast

of Marem).
1}{ miles south of Maffi........
Bradley School (2X milm south of

Manmsx.)
2X miles south o{ Mffi8.,,.....
214 milee south of Maw.. .. ....
3X mile south of Muffiil........
4% mile south of Mmm........
6X milee south of MMsaB. . . .. .. .
? miles eouth of Msnasss
614 milm south of Milunsaa. .. .. .. .

6% milm muth of Milw4s........
6 milee eouth of Mw nm Wood-

bine School.
114 mile mrthmt by north of In-

depeudmt Eill, whicb is 4% mile
wet of Mimiwille.

2!A nilu wwt of Hoadly, which is
ZYt milgg norihwst by north of
Mimieville.

2 milm wegt of Eoadly. , . . .. .. . . .. .
28/a miles southwest by wmt of

Eoadlv.
I mile n6rthwest of Mimiwille. . . . .

lX nils east of Independent Eill.. .
Indemndent Eill. - .
Indeiadent Eill. ..
4l4-mils northwest by wet of

Dunfria

tt43

tt44
1145

fi46

t147
1148
1149
1150



Pnrxce Wrr-r,relr Couwry

-CoNrrrvuro
C ounty, Vir ginia-C ontinae d

r37

Geologic horizon
Yield

(gallons
a minut€)

Well
trm-
ber

'Wat,en

bearine
mterial

D"epq
or wex
(fee0

Depth
to

Tater
lwel

in feet

1118
t1I9

20
50

50
85?

200
400

Smdgtone aad shale;
ends in crystalline
rook floon

Shale and sanilstone
Smdstone: trap

(diabase) frm
234 tn 246 feet.

Well 1. Drilled in 1905.
Not ulu?llV nu. ned
now. Ernchsudr-
metd to 200 feet, r6t
6 inches. 180 feet of
cming. $eld reported
by drlller in 1905 was
120 sallom a minute,
Yielclin 1921 estimated
at 20 to 30 gsllom a
minute. Tst in 1922
gavo 42 galloae a min
ure.

40 fet of Ginab esinq.
Ifell2. Yield whendrill-

ed in 1921 reoorted to
be 50 gallous a minute;
lster pwp€d at mto
of 2l gallom a minute.
In 1922 air-lift ist
ehowed yield of 35
gallom a miautq which
continued afts dim-
etq m iaqeased from

9:::::T1ii*
::::::::::::::.:.:::::::

16 feet of casim.
16 feet of casini.
8 feet of casiml
17 fet of cmiig.

Newark............
Newark . . . . . . . . . . . .

Nemrk....,.......
Newark............
Newark............

Newk.............
Newart............
Newark............
Newark............

Nemrk. . .... .. . ,. .
Nemrk............

Lrm
tlzl
ll22

1123

tt24
tt25
tt26

fi27

1131
ttgz

1133
1134
1135
1136

1t37
1138
1139
1140
t74t

1t42

1143

1144
1145

1146

tt47
1148
1149
r150

10
25
2

4%
2

72

t

I
ttX

o/2
5

Dry

20

18

27
30

30

at%
30
24
25.3

140
210

63

lm

115
7g

136

93

40
100
70

70
9r.

40
86
7g
82

tt?
104
1t7
101

DO

40

49

29
40

35

34
98
30
35

Rcdshale..........
Red shale.
Red sandstone and

shale,
Red sandetone and

shale.
Redshale..........
Shale. . ............
Red smalstone. . . .. .

Red sandstone and
shale.

Schist..............
Grmite..
Schiet md gmite. ..

Red smdstone......
Sandetone..........

ShaIe......,.......
Shale..............
Hardshale.........
Shale....-:........
Sahist..,..,........

Schist soil..........

Newsrk........,...
Nemk.....,......
Newmk.,..........
Nemk............
Wsshickon........

Chocolate-colored
clav.

Granite..
Granitosoil.........
Schistmil.........
Schist goil. . .. .. . - .



1161
tL52

1163

1154
1155
1156
1157
1158
1159

1160
1161

1162

1163
1164
1165

1166
1167

1168
1169

tl70

tLTt
1172

t174

tL78
1176
tL17

1178

1179

1180
1181
1182

1183
1184

Well
Dm-
ber

1186
1186
1187

1188

u8s
1190
1191
tLsz
1193

1 mile northwst by west of Dumfrie.
2l miles weet of Dumfries'. ........
2! milm south of Pmey Store......
1% milm north of Dumfrim.. ......
1l uiles southemt by south of Posey

Store.
2}{ milw southweet of Mimieville. ..
2}{ milw southmst of Mimieville...

1% milw south of Mimieville.... . . .

1 mile southwest of Mindeville. . . . .

1 mile west of Minnieville..........
MimievilIe.......................
\th wlu eouthwest by south of

Occoquan.
1% milm est by southemt of Eoadly.

1 mile muthwest of Occoquan... . . . .
2 miles southwst of Omoquan. . . . . .
Ifoodbridge, which is 2 miles south-

emt of Occoqun.

'lfoodbridge.

2% mile muth of Ocmquon. . . . . .. .

4 miles rcuthwet of Occoquan. . . . . .
5 milm muth of Occoquan..........
2 miles south of Wmdbridge. . . . . .. .

216 milee south of Woodbridge. . . . . .

138 Gnoumo-wanER RESouRcEs oF NoRTHERN VTRGTNTA

' WELL RECORDS

Ter:'n 34.-Wells in Ptince William

Tvpe
of

well

L. T. Menill..............
DrcK 

^eys......,.....,...
L. S. Carter...

'Willie 
Jonee..

Gmrse A. Jones...........
E. C]Dewiit....,.........
G. C. Ifrieht.............
J. A. Poland..............
Fred Tue1l................
W. M. Crow............:.

lG. Abel..................
I Mily'e Resiauant........

r Ratclifre Stbre.
Robert Watrone........,..

' DumJries School...........

Prrite Mine.
J. E. Davis...............
Joe Florence....,.........
J. Cmper.

rBob Thom..............
D. E. Cuter..............
(?).......................
Ralnond Curtis.

Luther Wintlsor...........

IV. W. 8a1t2e11.............
tr'. M. Pearrcu............
A. P. Cheshirc.

E. S. R,eitl................

IV. A. Davis..............
Auie O. Guner..........
Eeary Purcell.............
J. F. Simpson.. .. .. .. . . . . .

Mm. Ruth Eedgee..,......
Mi. Rufrner..............

Muion Wuhington.......
Mr. Davis......-.......'.
Rust EngineriDg Co.... . . .

Mm. M. I. Thompson..... .

E. E. Sheppmd.
G. C. Rusel.........'....
Mra. Muy Jane Lym.....
Mr. Calverb (?)...........
Mr, Eoover....,.. "..,..

Du.....
, Es;d

&illed.

.Dug.....

Dug.... . ,
Dug. . .. .
Due.....

.Dug. ....
Dug.. ...

, Iland
, dril]ed.
,Dug.....
Ifand
i &illed.
rEand

drilled.
.Drilled.. .
lDrilled.. .
:Drilled...

;Dritled...
,Emd
i drilled,
rDug. ....
,Eand
, driiled.
,Hand.

drilled.
iDug..,..
lHandj drilled.
Eand
&i]led.'Hand
rlrilled.

Dug.....
.Dug.....
Dug. ....
Dug. . .. '

Dug.... '
Dug. ....
Dug. ....
Dug.....

Dug. . . ..
63 feet
du. rest
dDlled.

Dug. . ...
Drilled. . .
Drilled.. .

Charles Daniels.........

F. N. Eacmu, Jr.. '. '.
F. N. Eagnml' Jr.. . . ' .



PnrNce Wrr-r-relr Couxty

-ConrrNuro
C ount y, / ir gini a-C ontinue d

Depth
to

wster
level

in fret

Sehist soil.......... Wimhickon

Schist..............
Schist soi1..........

Wiesahickon . . . . . . . .
Wiesahickon. . . . . . . .

139

Deoth
of iell
(feO

Yield
(gallom

a minute)

Wats-
begip,
romal

Gmlogic horizon

"'ro;
10

Well
nm-
ber

1179

1180
1181
1182

20
40

zrrt
45
4216
48
50
3814
37

26
2l

2rr4

40
40+

727

240
39

32
42

40

33
37r4

oo

4l

43
35
36

22%

140(;;
25%
35
do

23
85

58
60
98

19

39
4r%
39
40+?
37%
31

20.5
l4+

34.6

36.4

30.1
28

4l

34

8-inch tena cotta cming,

38 feet of &inch term
cotta cming.

1151
tt52

1153

1154
rloo
1166
1157
1158
1159

1160
1161

1162

1163
1164
1185

1166
1167

1168
1169

tL70

Sohigt.............
tl75
t776
tL77

1178

1183
1184

1185
1186
1187

t

1189
1190
| 101

ltgz
us3

Analysis on p. 148.
Amlysis on p. 148.
8-inch tile casiag.

46X.
26
36

185
I 200
I 200+

Grsdteeoil.........
Granitesoil.........
Unmmlidated sedi

uents to 56 feet:
slate.

Slate..........,....

pqqonpmed gmnite
DCN! 80[..........
Sohist soil..........
Sand...............
Saud...............
Sand.....-.........

Quntico. . . . . . . . . . .

Algonkian(?).......
Wissahickon........
Wishickton. ......
Potoma. .
Potouc,.........,
Potomc,..........

50 feet of &inah cruing.
Deep - well electric
pymp,,,with capmity
or / gauomamnule.
Analysis on p. 148.

"'il;"
Drv

""i6;'
45+
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WELL RECORDS

Trr:,p 34.-Wells in Prince William

Ifell
llrm-
b€r

1194
1195

1196

Type
OI

well

1 mile est of Minievi]le..........
5x rni" iiitfi-or oi*iiil::::::::
Qumtico. . . . . . . . . .

Duc. . . ..
Hmd
drilled.. ,

Drilled.,..
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-CoNrrrvuso
C ounty, Vir gini a-C ont inue d

Yield
Gailon

a minuto)
Remrks

r41

1196

1198

Depth
of iell
(fee0

50

368

Water-
bering
mterial

Sand............,..
Sand...............
Smd...............

Geologic horizon

Potomc

Poiomac. .

Well
num-

b€E

Depth
to

nater
level

in feet

29
oam

7 725

Sand............... Potomc. . .....,...

391

350

Potomm..,.......

Saad...............

Sand..............

Well 1. 297 fet of cm-
ioq; a_sjp"\ pit {o 100
reeE; lu-ltrcn caflu to
208 feeh 8-inch caiiru
to bottom, Los oi
p, 142, Analysfi on
p. 149.

Well 2. 355 feet of cm-
ing. 3&hch pit to 100
feet; l8-iuch cmiru to
2M feet; l0-inctr to
250 feet; and 8-inah to
bottom. Ips on n.
143. Amlysis on lr
149.

Well 3, 355 fet of cas
inc. 38-inch oit to 100
feeb l3-itrch itrinc to
20814 [eet; lGinci' to
230 fet: 8-inch to 355
feet. Ine on n. 144.
Amlvsis on p. 149.

Well 4. 38-inch oit with
3 inche of -cemeat

sroutiuc on outside to
05 feeu-l3-inch csinc
to I50 feet:9-inch cai
ingto477feet. Logon
p, 145. Amlvgis on
D. 149.

Teit well 1. Log oa p.
146.

Tst rcll 2. Iog ou p.
747-

45

rt97

1199

725

220

320

(?)

t25

1200

twl
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TesLE 35.-logs of uteXls in Prince lililliam Countg, Vi'rginia

Well 1196 (U. S. Marine Corps), Quantico.

lAltitude, 8 feet above sea level]

Thiclrress DePtlt
(feet) (feet)

Potomac grouP:
Top soil ----------:-- 3

Sand, bluish -------------- 17

Bluish sandy clay -------- -------------- 20

Bluish sandy clay, lighter blue, more sand-----------= 20

Bluish sandy clay, 50 per cent more sand--- 2

Bluish sandy clay, streaked with red clay, very hard-- 5

Bluish sandy clay, very hard -------- 8

Bluish-gray sand -------- 5

Brownish sandy clay, hard -------- 10

Reddish-brown clay, very hard ---------------------- 15

Brownish sandy clay, hard -------- ------ 40

Brownish sandy clay, mixed with blue clay----- -------- 20

Brownish clay mixed with smal1 quantity blue clay---- 37

Gray sand, water-bearing --------------- 33

Brownish sandy claY 5

Gray sand, water-bearing (sample of water for chemical

analysis taken at 200-foot leve1)--.----- 55

Brownish sandy clay, hard -------- ----- 40

Brownish clay mixed with blue clay --------- --------- 2l
Brownish sandy clay with gravel 2

Granite.

J
m
40
60
62
67
IJ
80

90

105

145

L65

202
235
240

as
335

356

358
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Well 1197 (U. S. Marine Corps 2), Quantico.

[Altitude, 28 feet above sea level]

Thickness
(feet)

Potomac group:
Red sandy clay -------- ____ 29
Coarse red sand --- -------------- 12

Gray coarse sand -------- _________-.'_-- 22
Dark coarse sand ------- _-__-_________ l0
Brown clay 6
Gray coarse sand, v/ater-bearing ---___ 9
Light-gray sandy clay 8
Gravel ------ __-__-_-.-_____ 17
"Soapstone"
"Soapstone," hard *------- _--___________ 46
Sandstone, hard -,--*--- ___ 15
Brown sandy clay -------- ___________--_ 26
Gray sand, water-bearing *_____________ 27
Tough clay 7
Hard sandy clay ___---__ 8
Hard sandstone -_*_ Z
Tough clay 40
Gray sand, water-bearing ___ 48
Tough clay

r43

Depth
(feet)

29
4l
63

IJ

79

88

96

113

136

182
197

223

250
257

265

267

307

355

360
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Well 1198 (U. S. Marine Corps 3), Quantico.

[Altitude, 8 feet above sea level]

Thickness
(feet)

Potomac group:
Red sand 10

Gray sand --- 20

Red sand 10

Gray sand ---- 28

Sandy clay, hard -------- 4

Fine sand. hard -------- 18

Tough bluish clay, hard L4

Soft brown clay, some sand -------- 5l
Sandstone, hard -------- --- 38

Tough clay 22

Sandrock 1

Sandy clay 12

Sandstone, soft -------- 10

Blue clay, soft --------- --- ?3

Soft sandy clay -------- --- 26

Tough clay --------------- 27

Sand with a little clay, water-bearing ---------------- n
Tough clay 6
Hard shale 3

Gray sand, water-bearing -------------- 10

Depth
(feet)

10

30
40

68

72

90

104

i55
i93
2t5
216

228

238
261

287

314
336

342

345

355
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Well 1i99 (U. S. Marine Corps 4), Quantico.

[Altitude, 8 feet above sea level]

?hickness
(feet)

Potomac group:
Loam ------- --------------------------- 5

Gray sald, water-bearing --------------- 35
Bluish clay with sand, hard -------- ----- 38
Hard sandy clay --------- L7

Sand and boulders 7
Bluish clay, tough ------- 6
Bluish sandy clay -------- --------*----- 16

Hard shale, some sand ---- 26
Hard red clay with bluish streaks --.-.--.-.-- 20
Red and blue clay with sand and hard streaks-------- 50
Hard blue clay -------- l0
Extra hard blue clay _----- 50
Hard sandstone ---- 5

Hard clay 55

Red and blue clay 5

Blue sandy clay -------- --'. 28
Soft sandstone ----------- -------_------ 9
Hard clay --- 32
Blue sandy clay -------- ___ 26
Bluish sandy clay, hard 16
Bluish sandy clay -------- -----------_-- 2l
Hard clay ___ 23
Hard clay streaked with sandstone --_------------___- 25
Hard clay streaked with mica ----------- 26

r45

Depth
(feet)

J
4A

78
oq

102
108

124
150

t70
220
na
280
285
34.0

345

373

382
414
440

4JO

477

500

525

551
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Well 1200 (U. S. Marine Corps test well 1), Quantico.

[Altitude, 45 feet above sea level]

Thickness
(feet)

Potomac group:
Soil and clay -------- 5

Sand and gravel ------ 8

Fine hard sand -------- 7

Hard sandy clay and gravel ------ -----* 25

Sand and gravel ------ ----- 20

Gray sand 8

Hard blue clay -------- 2

Hard brown sandstone and clay----- 35

Brown clay -.---.----------'-- 20

Brown clay, very hard 12

Brown clay, soft --------- -------------- 23

Gray sandy clay -------- 13

Blue sandy clay, hard streaks ------ L7

Brown sandy clay -------- 7

Brown sandstone ---------- 5

Soft brown clay -------- 11

Gray sand 5

Brown sandy clay -------- -------------- 2l
Brown sandy clay, hard 36

Brown clay, hard -------- -------------- 44

Gray sandy clay, soft 5

Gray sand 19

Blue sandy clay and rnarl -------- 6

Gray sand rock -------- 8

Gray rock 13

Bluish gray rock -------- -------------- 10

Granite

Depth
(feet)

20
i<

65

IJ
1J

110

130
1AA

165

178
195

202

207

218

223

244

280

324
?to

348

354
362

375

385

39r
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Well 1201 (U. S. Marine Corps test well 2), Qaantico.

[Altitude, 27 feet above sea level]

Thickness
(feet)

Potomac group:
Soil and clay, soft 8
Sandy clay, soft --------- 15

Bluish sandy clay, very hard ----------------------:- 47

Reddish brown clay, very hard 55

Gray sand, soft; some w'ater ------- 5

Bluish-gray sandy clay -.---.- 40
Gray soft sand, water-bearing ------ 40
Brownish sandy c1ay, hard -------- ------ 2A

Gray sand, water-bearing 10
Brownish sandy clay ------ 45
Gray sand, water-bearing 15

Brownish sandy clay -----,- 25
Gray sandstone, soft and hard -------- 15

Granite 10

147

Depth
(feet)

8

23

70

tzJ
130

170
2r0
?30

240
285
300
?)<

340

350
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T;rsr,E 36.-Analyses of ground. water from Prince William County, Virginia-Continucd

[Aoalyst, R. B. Rudy, Bureau of Standards. Parts per million. Numbers at heads of
columns refer to corresponding well nrimbers in Table 34.]

Pnrncp Wrr-r-rerr CouNry

18
Trace

.9

.3
b35

tb
t2
3.4

l 198 tt99

149

34
very
small

amount
3.5
2.7

b57

1196

J)
Trace

2.4
1.3

b27

28
v"ry

smail
amount

4.3
J.l

b2l

bCalcula ted.
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Fernrax Couxrv

GEOGRAPHY

Fairfax County occupies the northeast corner of Virginia, where

Potomac River swings from an easterly to a southerly course' Thus

the river separates the county from Maryland on the north and east;

on the west is Loudoun County, and on the south, Prince William
County. Fairfax County is 416 square miles in area and in 1930 had a

population of. 25,264. The towns, with their population in 1930, are

Fuitf"*, the county seat, 640; Falls Church (partly in Arlingto'n Coun-

ty), 2,0t9; Vienna, 903; Herndon, 887; Clifton, 181; Wiehle, 72'

Falls Church and some other villages in the northeastern part of the

county are in the suburban area of Washington, D. C. Dairying is
'u 

^ in industry, and corn, hay, alfalfa and vegetables are widely
grown, as elsewhere in northern Virginia. Fairfax County and Prince

Wlttiu- County together have 14 industrial establishments, the value of
whose output lor L929 was $375,811.

Fairfax County is crossed by several railroads-the Southern Rail-
way, whose right of way is used also by the Chesapeake and Ohio Rail-
way; the Richmond, Fredericksburg and Potomac Railroad ; the Arling-
ton and Fairfax Railway (electric) ; and the Washington and Old
Dominion Railway (electric). U. S. highway 1 and the Mount Vernon

Memorial highway run from Washington, D. C., through Alexandria
and the eastern part of the county, leading to Richmond and the south.

Another main highway runs from Washington through Falls Church to
Fairfax and thence to the Shenandoah Va1ley. Improved highways also

run from Alexandria through Fairfax to Winchester and from Falls

Church through Leesburg to Winchester.

DRAINAGE AND TOPOGRAPHY

Fairfax County is drained by small tributaries of Potomac River.
Nicholson Branch and three smaller creeks flow northward into the

Potomac above Great Falls. Difficult Run, Bull Neck Run, Scott Run,
and Pimmit Run flow in a northerly or northeasterly direction into the

river below Great Falls and occupy precipitous gorges in their lower
courses. Cameron Run, Accotink Creek, Pohick Creek, and Occoquan

Creek flow eastward o'r southeastward across the Fall Line into the

Potomac; their upper reaches are fairly well graded, with gentle slopes

and in most parts small flood plains. But in their middle courses they
pass through gorges with narrow floors and canyonlike walls, and near

their mouths they are estuarine. The pattern of the streams has been

influenced very little by the structure of the underlying rocks. Taken



Fernrex CouNrv

broadly, the surface of the land is a level upland, cut into by streams

to a depth of 75 feet or less in the interior of the county but 200 feet
at the Fall Zone. It slopes gently toward the east. Near the river
squth of Arlington County the descent from the peneplaned upland to
the river level is efiected by a series of steplike escarpments, probably
four in number, separated by gently sloping terraces several hundred
yards in width where entirely preserved. IJpstream from Washington
this descent is more abrupt. Each higher terrace is successively older
and represents a current and wave-built terrace heading into a wave-

cut scarp formed when the sea level stood higher than it does at present.

The terraces extend up the main streams at levels at which the rivers
formerly flowed and are capped with gravel, but are now much dissected,

the oldest and highest being almost obliterated, except for outlying
remnants, such as the flat-topped hills near Tysons Crossroads and those

a mile west of Falls Church.

GEOLOGY

The rock formations present in Fairfax County range in age from
the pre-Cambrian to Pleistocene and are widely diverse in their com-

position and origin. The oldest formation is the Wissahickon schist,

which underlies most of the western part of the county. It is intruded
by pre-Cambrian granite, which forms an irregular belt extending in a

south-southwesterly direction through the middle part of the county.

The Quantico slate, of Ordovician age, is exposed near Woodbridge, in
the southwest corner of the county, where the overlying sediments of
the Coastal Plain have been eroded away. The Triassic sandstones and

shales crop out in the extreme wesrern part of the county, thickening
toward the west. Trap (diabase) occurs as sills and dikes and larger
bodies. A large body of trap crops out south and southeast of Pleasant

Valley, extending almost to the Prince William County line in a belt
2 to 4 miles wide. Another belt of trap extends southward from Hern-
don almost to the Prince William County line. The eastern margin of
the county, south of Arlington County, is covered with sediments of the

Coastal Plain-the Potomac group, and Pliocene (?), Pleistocene, and

Recent terrace gravel. (See Pl. 2 and Table 7.)
The Triassic rocks are very little deformed except that they have

a westerly dip. Ifowever, there are gentle flexures, joint systems, and

normal faults of indeterminate but small throlv.
In the central area the pre-Cambrian crystalline and Paleozo c sedi-

mentary rocks are extensively deformed. The Wissahickon schist, which
occupies the western part of this area, bordering the area of Triassic
rocks, is an ancient mud deposit that has been compressed and recrys-

151
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tallized almost beyond recognition. The bedding, now very obscure,
dips toward the southeast. The planes of schistosity dip very steeply
toward the west and in some places are vertical. The granite of the
eastern belt lies between the Wissahickon schist and the Coastal Plain.
It has intruded the schist, and the contact between the two is very ir-
regular and complicated. The granite is also schistose locally but is
more commonly gneissoid. Joints are very prominent; the planes are
rather closely spaced and intersect in three directions. In fresh ex-
posures the granite almost invariably shows a clean break along the
joint planes. The Peters Creek quartzite arrd Quantico slate are ex-
posed locally in the southeastern part of the belt of crystalline rocks
along the Fall Zone.

The rocks of the Coastal Plain, mostly unconsolidated gravel, sand,
silt, and clay, dip seaward on a southeastward-sloping floor of crystalline
rock. They have been disturbed very little by earth forces since their
deposition. The rock floor is somewhat irregular; its slope is about 100
feet to the mile near the western edge of the Coastal Plain, farther east
it appears to flatten out to about 7O feet to the mile, and at Fort
Humphreys it seems to be only about 45 feet to the mile, owing, perhaps
to a buried ridge on the rock floor. In some localities well logs show
that there is a gorgelike depression in the rock floor beneath the present
course of Potomac River.

GROUND-WATER CONDITIONS

Area of Trinssic rocks.-The results of drilling in the Triassic
area in Fairfax County seem to be at least as favorable, on the whole,
as in the Triassic area of Prince William and Loudoun counties. The
average household well is of shallow to moderate depth and delivers
small quantities of water. Although there are a number of dry holes,
most of this area is characteristically favorable for the development of
small or moderate supplies, and a few wells deliver rather large quan-
tities of water. Two wells (Nos. 1406 and MA7) about a mile south-
west of Flo is, which were drilled about 100 feet into red shale and
sandstone, deliver 50 and 55 gallons a minute. A few other wells in
and near Herndon and Floris are nearly as strong, and from these evi-
dences it appears that this area is especially favorable for drilled wells.
A well (No. 1a55) on the property of Henry Sutphin, lf miles south
of Chantilly, is 60 feet deep, entirely in trap, and was reported to have
yielded 60 gallons a minute at the time of its completion. This well is
similar to many others in the area of Triassic rocks, which obtain ex-
ceptionally strong supplies at shallow depth in the trap.

The water level lies for the most part at depths between 20 to B0
feet, averaging perhaps 35 feet. In the trap rock the water seems to
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stand higher than elsewhere, perhaps because the trap bodies cause the
water to be perched. A well drilled into Triassic rocks near Chantilly
is reported to have flowed at fi.rst, but the water does not now rise to
the surface.

Dug wells are fairly numerous in this atea, and some of them are
as much as 45 feet in depth. IIowever, in the summer of 1931, follow-
ing the dry year of 1930, most of the wells were either dry or dangerously
depleted, and many of them were deepened by further digging or by
drilling. The observations indicate that dug wells are not generally
satisfactory in the area of Triassic rocks, because of their low yield
and the likelihood of failure; there are other general objections to them
for sanitary reasons.

The rather numerous springs occur more or less uniformly on the
hillsides. All the springs that were examined are small, yielding less
than 5 gallons a minute and usually from 1 to 3 gallons a minute. How-
ever. they seem to be reliable during droughty periods. Several springs
have been so developed as to meet all household needs, some of the water
being pumped automatically frorn the spring basin to a storage tank
and the overflow being used to cool milk and to water cattle.

Area of crystoJline rocks.-The western part of the area of cry-
stailine rocks is underlain by schist and is favorable for the develop-
ment of very satisfactory small supplies from drilled wells. Most of
the wells are household wells of moderate or shallow depth that yield
less than 10 gallons a minute, with only a few that deliver less than 1

gallon a minute. A considerable number of these wells encounter large
quantities of water near the surface, giving a total of 20 gallons a min-
ute or more. A well (No. 1475) drilled at the Ivacoda Farm, near Clif-
ton, which is only 2Ol f.eet deep, is reported to deliver 35 gallons a
minute. There are also wells of large diameter which were drilled for
the purpose of obtaining a large supply and were carried to a depth
sufficient to yield a suitable quantity. Thus the two municipal wells
at Fairfax are 160 and 305 feet deep and deliver 70 and 60 gallons a
minute, respectively. (See also p. 156.) The area underlain by the
Wissahickon schist is one of the most satisfactory in the Piedmont re-
gion of northern Virginia for the recovery of ground water by drilled
wells. Some of the holes are reported to be dry or nearly so, but many
of them were found to be shallow, and it is likely that if drilling had
been continued to 200 or 300 feet water would have been encountered.
Near Vienna there are many wells whose yields are exceptionally small,
though apparently adequate for household needs; these wells are smaller
in diameter than most wells elsewhere in this area, and their comparative
weakness, therefore, is probably due to their construction and not to any
local peculiarity of the rock.
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Ground-water conditions are somewhat different in the eastern part
of the belt of crystalline rocks. The granite exposed there in a strip
about 5 miles wide is a less favorable water-bearer because the openings

in the rock are less numerous. However, the ordinary household wells
are similar to those in other crystalline rocks of the Piedmont region,

being generally 100 feet or less deep and delivering sma1l supplies. A
few wells-more than in the area of schist-were unsuccessful in
getting water but the chief difference is that there are very f€w wells
that obtain moderately large quantities. The well whose reported yield
is the greatest is one at the Episcopal High School, Alexandria, which
is reported to deliver 50 gallons a minute (No. 1154.) This well ends

in the granite, but the main sirpply of water was encountered in the
overlying sediments of the Coastal Plain. An occasional well is re-
ported to yield 25 gallons a minute or more, such as the municipal'wells
at Falls Church. (See p. 156.) The first of these weils was drilled to
about 300 feet, and periodic pumping tests during the course of drilling
showed that little water was encountered below about 100 feet. On
the other hand, some wells have been put down to considerable depth and
have failed to obtain a satisfactory supply. Thus, at a nursery near
the Arlington County line between Falls Church and Alexandria there
is a well (No. 16aa) 431 feet deep, which encountered a sma1l flow of
water in sand above the granite at 240 feet and very little, if any, in the
granite. Small quantities of water may be expected at most localities
in the belt of granite but not large supplies. The southeastern part of
the belt of crystalline rocks, underlain by Quantico slate, is very un-
satisfactory for drilled wells. The water is highly mineralized and is
usually obtained only in small amounts.

Dug wells were formedy used very extensively in this area, and
where properly constructed they were satisfactory prior to the dry years
of 1930 and i931. During that time they failed in great numbers. Deep-
ening bn digging into solid rock proved an expensive and in many places

a futile attempt at relief. Since then the local drillers have put down
many drilled wells. It is curious to note that in several places one of
two nearby dug wells may have failed in the summer or autumn of 1930

while the other continued to yield and then in 1931 the second failed and
the first recovered. The few wells of known yield dug into the soil of
the crystalline rocks show wide r,ariation, some delivering as much as

20 gallons a minute and others less than 1 gallon a minute. It is be-

lieved, however, that in most places this soil is very impermeable. Many
inhabitants of this area have carefully constructed dug wells that have
given excellent satisfaction for many years; but in general the dug
wells are not as reliable or as sanitary as the drilled wells.



Fernrex CouNrv

There are numerous small springs in this area, many of which can

be detected only as seeps neaf which the vegetbtion thrives unusually

well. If a basin is dug out, such a spring may furnish sufficient water

for ordinary uses, but many springs so used went dry during 1930 and

1931.

CoastaL Plai,n areu.-1he sediments in the Coastal Plain area-
mainly unconsolidated gravel, sand, silt, and clay-are the best water-
bearers in northern Virginia. It must not be thought, however, that all
parts of the area are equally suitable for drilled wells, for near the Fall
Line the sediments are thin. and most of the wells drilled there strike
the underlying rock floor within a short distance below the surface. In
such localities only small to moderate supplies may be expected. Gen-

erally speaking, ground water is more abundant eastward from the Fall
Line, and near Potomac River there are wells that deliver as much as

100 gallons a minute. One of the wells drilled on the Mount Vernon
estate is 530 feet deep and is reported to have a capacity of about 100

gallons a minute, although at present it is pumped only at the rate of
about 50 gallons a minute. (See 1og, p. 18a.) Most of the other wells
in the county are less than 2ffi feet deep and yield smaller quantities.

This may be due partly to the fact that they were not developed thor-
oughly after drilling, as well as to their shallower depth. The rock floor
beneath the sediments does not seem to be water-bearing, and wells
should not be drilled any great distance into it. A few we1ls in the
western part of the Coastal Plain, such as one drilled at the Episcopal
High School, Alexandria, are reported to have passed into the crystalline
rocks without obtaining any water.

The ground water in this part of the Coastal Plain area is usually
soft and low in dissolved solids. Some is calcium bicarbonate water, and
some is sodium sulphate water. Iron is present locally in troublesome
quantities, and most of the samples analyzed showed rather large amounts
of silica. Some wells have encountered water that is unfit for drinking
because of an unptreasant "marshy" taste and odor. Water of this kind
was encountered in the two deep wells at Mount Vernon and ha-rl to be

cased off.
Dug wells are numerous and widely used. Most of them are satis-

factory if properly constructed. However, it is probable that a drilled
well would in the end be the more economical source of ground water,
for it can be sunk deeper and therefore has a better chance of passing
into a bed of water-bearing sand; the dug well, if it does not encounter
a sufficient quantity of water within about 75 feet of the surface, is likely
to be a waste of money. It is reported that a large number of dug wells
that were failing during 1930 and 1931 were deepened by drilling;
others were dug deeper and proved satisfactory. Many of the dug wells

155
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deliver as much as 5 gallons a minute, and one (No. 153i ) was examined
from which 28 gallons a minute can be pumped continuously. The most
reliable and productive dug wells are in the lowlands near Potomac
River, and the least reliable and productive are in the thin terrace gravel
over$ing the hard rocks on the Piedmont Plateau.

Springs are numerous, especially along the west edge of the Coastal
Plain area. The springs of the Coastal Plain are the largest in northern
Virginia except the springs of the limestone areas of Frederick and
Clarke counties and of the limestone conglomerate of Loudoun County.
Many of the springs are used, and most of them are reported to be
reliable and otherwise satisfactory. Some of them are rather highly
mineralized, a few with minerals that improve their usefulness but
mostly with such materials as carbonates, sulphates, and iron.

MUNICIPAL SUPPLIES

Fairfar.-Fairfax obtains its public supply from two drilled wells
(Nos. 1430 and 1431)-one on the north side of the town and the
other on the south. They are 160 and 305 feet deep and deliver 70
and 60 gallons a minute, respectively. The deeper well is 10 inches in
diameter, the other B inches. The water from both wells is pumped to
a steel tank tower at the site of the deeper well on the south side of the
town, where it is distributed by gravity. The minimum daily consump-
tion is about 550 gallons. The water is chlorinated both at the wells and
in the tank.

Hernd,on.-Herndon is supplied by a privately operated water sys-
tem using a single drilled well that is 196 feet deep and delivers 13
gallons a minute. The water is pumped into a tank tower of 31,000-
gallon capacity at the site of the well, whence it is distributed by gravity
to 120 households. The average consumption is 20,000 gallons a day,
and the maximum 25,a}a gallons. The water is chlorinated occasionally.

Fort Hwnt.-Fort Hunt is supplied by one well 284 feet deep,
which yields 34 gailons a minute. Three other wells on the property
are not used. An overhead reservoir of 30,000-gallon capacity distributes
the water by gravity. The maximum consumption is 12,@0 gallons a
d"y. The water is not treated for sanitation.

Fort Hu+nphreys.-Fort Humphreys obtains its main supply from
Accotink creek, but a well drilled near the filter plant is used as an
auxiliary supply.

Water supply of FoJls Chwrchrt.--:The town of Falls Church is a
good example of a small town which has recently developed a municipal
water supply from underground sources. prior to 1931. the inhabitants
obtained their water mainly from shallow private welrs. The dry year of
1930 caused the failure of many of the shallow wells, and a shoriage of
water became so pressing that water had to be brought into the town by
--iEiE"a I{. Klaer, Jr., United States Geological survey, 1988.
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tank trucks. The town was faced with the choice of purchasing water
from the Washington water works, which supply the neighboring com-
munities in Arlington Counf, or of developing a water supply from
underground sources. At the request of the town authorities, the
Geological Survey made a short investigation to determine the ground-
water conditions and the most suitable locations for wells. Several days
were spent in the field by R. M. Leggette and L. K. \Menzel, of the
Geological Survey. In the report on this investigation, it was recom-
mended that one or more wells should be drilled in the partly decomposed
granite, preferably in the southeast section of the town. Three wells
were drilled in 1931 and 1932, and a fourth well was drilled in the sum-
mer of 1936.

At present the town of Falls Church is adequately supplied with
water, but as the population increases, more water will be required. In
dry years such as 1930, the water levels may fall so low that additional
wells will be required to supply the needs of the town. In order to be
prepared for such an emergency it is highly desirable to keep accurate
records of the amount of pumpage, the water levels in the pumped wells
and the water levels in wells in the surrounding area. Such records will
involve but little extra work and will prove of great value in future
water-supply problems of Falls Church.

Preliminary to the preparation of the present brief report, a few
days have been spent in the field by the writer (Mr. Klaer), during
lanuary, 1938, in ascertaining recent developments in the water supply.
Calculations on pumpage have been made from data supplied by Mayor
L. P. Daniel, and Mr. Charles Gage, of Falls Church.

The first rvell for the public water supply (No. 1) was drilled on
the site o{ the present elevated water tank, near the center of the town.
This well entered granite at a depth of 85 feet and was drilled to a total
depth of 318 {eet. The well was cased to the depth of 85 feet with an
eight-inch casing, and it was originally pumped at a rate of 30 gallons
a minute. The rate was soon reduced to 22 gaTlons a minute, which rate
has been continued to the present. It is reported that during the winter
o1193L-32, the well was almost emptied by pumping for 10 hours at this
rate. Well No. 2 was drilled about three-quarters of a mile east of well
No. 1. Granite was struck at 73 feet "td th" well was drilled to a
total depth of 217 feet. In May, 1932, pumping was started at a rate of
55 gallons a minute, but the rate has been increased to 60 gallons a min-
ute, which is the present rate. This well, although not as deep as the
other town wells, is probably the best well in the area. ft is reported,
however, that in the spring of. L932, this well could be emptied in 10
hours of pumping at the rate of 60 gallons a minute.

Well No. 3 was drilled about a quarter of a mile northwest of Well
No. 2, to a depth of. 407 f.eet. The well developed only 9 gallons a min-
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ute in the first hundred feet. At 305 f.eet, 2O to 24 gallons a minute
were obtained, and from 340 to 367 feet, there were indications of addi-
tional water. Pumping was started in August, 1932, at a rate of 32 gal-
lons a minute, and the rate has since been increased to 38 gallons a
minute.

In the summer of 1936, a fourth well, No. 4, was drilled in Lee
Boulevard Heights, about lfu miles southeast of Well No. L, to a

depth of 429 feet, Granite was struck at 93 feet. Pumping was
originally at 60 gallons a minute during a pumping test and has since

been reduced to 40 gallons a minute. It is interesting to note that 20
gallons a minute was obtained in the first 160 feet, an additional 10 gal-
lons a minute in the next 80 feet, and 10 gallons a minute in the remain-
ing 189 feet.

A hole was drilled west of the town to a depth of about 100 feet,
but as there were no indications of water, it was abandoned.

The water frorn the four wells is pumped directly into the distribu-
tion system, which is connected with a 100-foot elevated tank that has a
storage capacity of 200,000 gallons. Most of the pumping is done at
night, when sufficient water is stored to supply the needs of the town
during the day. In times of exceptionally hea'ly use of water, pumping
is done both day and night.

Pumpage records compiled for 1932-33 and 193637 show a great
increase in the amount of water pumped. The following table has been

compiled by multiplying the rated capacity of each pump by the num-
ber of hours that the pump was used each month. As the actual rate
of pumping has do'r.rbtless not always been equal to the rated capacity,
the figures are only approximately accurate.

Te,sl-e 37,-Purnpage Jrorn the municipal wells, Falls Church (in gallons)

MoNrs 1933 t937

January.......
February......
March.
April.........
May...
June.. .

Julv. .. .. .. .. .

August........
September.. .. .

October...,...
November.. .. .

December. .. . .

1,162,740
1,058,01[()
1,059,960
1,233 ,490

L,371 ,6@
1,288,980
l,log,653
1,270,260

987,000
1,188,@0
1,196,300
1,263 ,192

951,000
1,114,422

''L',,,i',rli)

''r',i4i','4-rn'

3,346,8W
880,520

2,511,360

2,711,04.0
2,631,120
2,976,0m
2,919,6N
2,998,800
2,926,8W
2,953,200

(2,953,Zffi)"
2,962,080
3,575,9N
2,537,640

oEstimated. Records for August 1937, not complete.

The records show that in September,1932, an average of only about
34,000 gallons a day was pumped from the three wells which were in
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existence at that time, but that in September, 1937, an average of about
98,000 gallons a day was pumped from the four wells that were then
in use.

As many of the inhabitants are now using water from the municipal
system, many of the shallow wells have been abandoned. Some have
been filled in and others securely cemented over to prevent contamina-
tion of the underground supply. Measurements of water levels are there-
fore somewhat difficult to obtain. However, Mr. Charles Gage has fur-
nished records of measurements of the water level which he made in his
dug well, on Great Falls Street, near the center of the town, in 1931,
L932, and 1933. The water level was measured by the writer (Mr.
Klaer) in the same well on January 4, L938, when it stood 18.88 feet
below the top of the tile casing, which is about 2f feet above
the ground surface. The measurements show that the water level has
risen about 10 feet since 1931 and stands at p'resent at approximately
the same level as it did in 1933. The rapid recovery of the water level
after the dry year of 1930 to its position in 1933 is doubtless due to the
return to more normal precipitation. The withdrawal of water from the
municipal wells has apparently not greatly affected the water level in
this area as Well No. 1 is only about a quarter of a mile frorn the well
of Mr. Charles Gage.

A measurement made by the writer (Mr. Klaer) in Well No. 2,
while the pump was being repaired, showed the water level on January
4, 1937, to be 21.88 feet below the top of the casing, which is about
2l feet above the ground surface. A measurement made by the
writer (Mr. Klaer) in the weli of the Jefferson lligh School, on Cherry
Street, showed the water level on lanuary t0, L936, to be 22.08 feet
below the ground surface.
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WELL

Trrl,t 38,-Wclls in

Typu
OI

well

1301
1302
r303
1304

1305
1306

1307
1308

1309
1310
1311
t3t2
1313

1314
1315
1316

1317
1318
1319
1320

t32r

t322
1323

1324

1326
1326
tg27
1328

1329
1330

1331

1332

1333

1334
1335

1336

'3A71338

ByronThome. .. .. .. .. .. .

Mr. Houchero.
Mr. Waiker......,........
S. M. Stover,..........,..
J. R. McGuire. . . . . .... .. .

C. B. L. Cmtello. . .. .. . . . .
trtmk Emoud...,......
J. A, Eoughlin............
Mr. Jenkim.

Mr. Cox.... . ,. .. .. . . ,. . . .
E. L. OIiver..............
F. B. Grovee........,.,...
G. C. Shank..............
E. W. Fwitt.,............
Wm. Wimton.............
C. A. ?irkey..............
Capt. B. L. Millm.........
Jobn Peamck.............
N. R. Grimm.,...........
B. D. Iden.
G. E. Ipwe.... . . .. .... .. .

John Oliva...............
Mre. Leieh..
J. A. Ilheeler.............

Harry Money.. .. . . ., ., .. .

Wlmlor Milling Co........
Mr. Slack.
Madieon Kenffeld..........
(?).......................
Eemdon Ice & Supply Co . . .
Good-Inu Mill.. -. -.. --. -.

(?).......................

J. R, Brady...............

C. M. Lamence...........

David Bixler..............
Sergealt Cookerel. . .. . . .. .

O. A. Chmberlin..........
Ilerbert 8ix1c...........,
Dr. Eutchieon.

E. H. Brady. .. .. .. .. . . ...

F. N. Hagpam, Jr. .. .. .

F. N. Hagmm, Jr......
F. N. Hagmmq Jr......
E. S. Atlrian............
E. S, Achiar...........,
F. N. Hagmam, Jr..... -
Jamee Franklin.........

E. S. Arlrian............
F. N, Hagmanq Jr.,....
Dr, Eutchison.
Milton Frme...........
F. N, Eacmnn. Jr......
F. N. Eairmann" Jr......
F. N, Eagmnn, Jr......
F. N. Eagmnn, Jr......
F. N. Eagmm, Jr......
E. S, 441dm............

E. S. Atlrian... . .. . . ., . .
E. S. Adrian............
E.S.A&im............
W, E. Croson.......,...

F, N. Hagmnn, Jr. .. . . .

JmesFrmHin.........
Jams Franklin.........

45 fet
duc. re8t
clrifled.

Drilled...
Drilled. ..
Ddlled...
Dritled...

Drilled...
Drilled.. .

Drilld...
Drilld...

Ddled.. .
Driled...
Drined.,.
Drilled.. .
Drilled...

Drilted...
Ddlled...
Drilleil...

Drillerl...
Drilled.. .
Drined...
Drilled.. .

Drilled...

Drilled...
Drilled...

32 feet
dug, rest
drilled.

Drilled,..
Drilled.. .
Drilled.. .
Drilled.. .

DriUd...
Dnlld...

Drilld...

Mr, Cuter....,....,..,

E. S. Adriu............
Mr. Puckett............

E. S. A&im.. ,

E. S. A&im. ..
Dn Eutcbieon.
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FairJ ax County, Vir ginia
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Depth
to

wtor
lwol

iu feet

r6l

Water-
beming
matsial

Denth
or weu
(fee0

Geologic horizon

Newgrk............

Newrk. . . . . . . . . . . .
Nemk............

Yield
(gallom

a miuute)

Well
nm-
ber

lo

s5%
70
67
25

45
160

78
50

srx
88
72
81

1r6

87
to
UO

80
47
48
62

111

101
69

Schist..............

Schiet..............
Schist..............
Rcd ehale... .......
Trap (diabme)......

Schist..............
Shale md eandstone.

Schist....,.........
Schist..............

Schist..............
Schist..............
Schist..............
Schist..............
Schiet..............

Schiet..............
Schist..............
fthist..............
Schiet. . , .
Schisi...............
Schist..............
Schist..............

Schist..............

Sehiet..............
Schist..............

Schiet..............

Schist.....,........
Schist..............
Sandetone. . . . . . . . . .
Tmp (diabase)....,.

Red shale... .......
Red shale and eand-

stone.
Shale md mdatoue.

Shale and sandstone.

Bed shale.

Sandstone . . . . . . . . . .
Sandstone and shale.

Wisahickon . . . . . . . .

IVisahiokon . . . . . . . .

Newark. . . . . . . . . . . .
Late and/or nost-

Nemi<. -

Wissahickon........
Newuk............
Wissahickon........
Wimhickon........

Wiseahickon . . . . . . . .'Wiss&hickon........
'Wissahickon........
Wissfickon. . . . . . . .'Wiseahickon 

. . . . . . . .

Wiwhickon........
Wisahickon........
Wissahickou. . . . . . . .

IVissahickon........'Wiseahickon........
Wisahickon . . . . . . . .
Wissahickon . . . . . . . .

Wisahickon . . . . . . . .

IVissahickon........
Wima,hickon. . . . . . . .

Wisahickon,.......

'Wiwhickon. 
. . . . . . .

TViseahickon, . . . . . . .
Newrk. -..........
Iate and/or mt-

Newft. -

Nevark......,.,...
Nemrk. . . . . . . . . . . .

Newmk............

8

25
6
I
6

5
72

r0%
(?)

8
20
5

2
16
8

4
10

20

t2

20
15

2
2

5

72 feet of casing.

10 to 12 feet of cming.

1300

1301
1302
1303
1304

1305
1306

1307
1308

1309
1310
1811
1912
1313

1314
1315
1316

13t7
1318
1319
1320

1321

1322
1323

tg24

L32I'
1320
1327
1328

t329
1330

1331

49t%feet oJ 6-inch miry.
o-rtrch well.
114)l feet of 6.inch m-

rng.
58 feet of &inch cmim.
63 fret of 6-inch casia!.
'............'.'.'..'...

108 fei of 6-inch wing.

lo

105
723

77

?ts
176

99

772

196

96

vo
3l

300

80 feet of 6-inch cmine.
Some sirincem of traD
(diabase) e-ncou ntere<i.

&iuch casing. Amlysis
on p.. 186. frap (dia-
Dmel oyertltr the
water-bearing shale.'t;;'idi;'ili';il;;i-'
ered neu bottom of
well,

' tii,i,' iaii6i'i*it' i,i'"i,i Jt-'
ered in bottom of well,
but there wae no water
in it,

45 feet of 5/s-inch ca*
ing. Containedstring-
us of trap (diabme) ,

IO
,.
2

25
25

o

10 t3g2

1333

1334
1335

1330

r$8

1339Sandstone and shale
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WELL RECORDS

Tlrsr,e 38.-Wells in Fairfar

Typ.
o1

well

Well
IUm'
ber

1340
1341
1342

1343
t344

1345

1346
1347

1348

1349
1350

1351

t352
1353

1454

1355
1366
135?

1358

1359
1360
1361

t362
1363
1304

1365
1366
1367
1368
1309
1370
l37L
lg72
1373

13?4

1375

1376

1378

1379
1380
1381
1382
1383
1484
1385
1386
1387

],{ mile west of Eerndon.. ... . . , . . .
ifsrnaoa......... -..... :: :.. :. :
Eemdou. . . . . . . . . .

lfi miles wet of Eemdon..........
11.d mile northwst of tr'loris, which

is 2l milm southwet of Eerodon.
14 mile south of Eerndon.......,.. -

% mile south of Eemdon...........
lll mile souih of Herndon.........

Wieble. . . . . . . . . . . .

3r4 mil6 northwest of Viem. . . . . .
3 mils norihw$t of Viem. . . .....

2 miles north of Viem............
1).{ miles north of Vienm. . ........
1! miles uorth of Viema..........
I uile noriheact ol Vienna tomrd

Tysom Crossroads.
1 milo est of Viem
Viem............
1 mile southemt of Vienm......,.. -

Viema............
Viem............
Vienm. . . . . . . . . . . .

Vienna......

Vimna............
Viem............
Viem............
Vieum. . . . . . . . . . . .
Vienna. . . .

Viema.........
Viema............
Viem............
Viem............
Vieam...-........
Vienm. . . .

1 mile east of Oeliton, which is 2 miles
muthwest of Viema.

Five Oaks, which is 1}{ milee nori,h-
west by west of Oakton.

2 mil6 northwest of Fairfax, on Iree

^.Se\Ynv'zm wrcg nort[est ot .uml&x, on
Ire Eighway.

X mile emt of Oakton.............
Oa,kton. . .

Oakton............
%mile est of Oakton.............
!{ nile south of Oakton............
U,t miles nortbwet of Viem..... -
294 milee northwst of Viem.. ... -
2l mila rcrth ol Oakton..........
2 miles northweet of Oaktou........
1 uile wmt of Oaktotr............. -

I mile met of Oakton..............

Harry Brady..............
Mrs. A. F. 8cc1m.........
Dr. Poole............,...

Mr. Mathers..............
E. E. 8eard....,.,........
C. I[. Grem....,....,....
C. W. Grear.........,.,..
V. C. Cockerel............

Mr. Bovmn.............

Ray Cockerel.............
Mr. YowelI...............

J. G. Crcwell.

Mm. Gibson..............
Mr. Iciohmn,...........
T. J. Beavere.............

Walter Thompson.........
Arthur Thompeon. . .. .. . . .
Cbmles Moore............

Vienm Ice & Fuel C!......
Mr. Reid.................
Mrs. Maithews.
Lovell Jefrrim.............

J. M. I[iIley..............
Methodist Chuch.. .. . . .. .

George Danc. . . .. ., ,. .. .

Mre. M. B. Douglme.. ... . .
E, E. Rmsell.............
E. W. Ericson.......,....
Mr. Grifrih.
Inmine Jenling.. ........
C. J. Joues...............
W. M. Roles..............
Viema School..'...........
Mr, Demison.............
'Willim Morian..,........

Mre. E. W. Dalton. . .. . . . .

Gibeon Gargge.........,..

Emev Johmon...........
Mrs. E. F. Meyerhofr......

J. A. Ashby...............
Georce Milw,..
F. N]Iarkin....,.........
Bon TnmmeI....,........
B. Beckwith..............
Mr. Ifaye................
Mr. Da12ie1...............
J. C. Johmon.............
J. A. Eunt...

F. N. Hagmm, Jr......
F. N. Eacmm, Jr......
F. N. Eagro, Jr......
F. N. Eagmam, Jr.,....
F, N. Hagmann, Jr.. . . . .
F.N.Eaqmnn.Jr......
F, N. EaEmm, Jr......
F. N. Eagmanq Jr......
F. N. Hagmnn, Jr. . ,. . .
F. N. Hagmm, Jr......
F. N. Eagmnn, Jr,.....
F. N. Eagmm, Jr......
F. N. Eagmau, Jr......
F. N. Hagmam, Jr......
tr'. N. Eagmnn, Jr......
F. N. Easmnn, Jr......
F. N. Hagmnn, Jr......
F. N. Eagmm, Jr......
F. N. Hacmau, Jr......
tr'. N. Eamna. Jr.,....
tr'. N. Easmn, Jr......
F. N. EacmnD. Jr......
F. N. Eaim, Jr......
F. N. Eagmam, Jr......
F. N. Hagmn, Jr......
F, N. Eagmnn, Jr...,..
F. N. Eagmenn, Jr. . . . ..
F. N, Eagmnn" Jr. .. .. .

F. N. Eagmn, Jr......
F. N, Eagmnn, Jr...,..
F. N. Hacmm, Jr......
F.N.Eagmano,Jr......
tr'. N. Hagmuq Jr......

ii'...::..:.:::::.::::::(?).....................
F. N. Easmn, Jr......

Dr. Eutahison (?). .

Drilled,.,
Drilled...
21 feet
dug, reat
driUed.

Drilled. ..
Drille.d...

Drilled...

Drilled. ..
Drilled. . .

Drilleil...

Drilled...
50 feet
dug, reat
dritled.

Drilled...

Drilled...
Drilled...

Driled.. .

Drilled. ..
Drilled.. .
Driled.. ,

Drilled.. .

Drillerl. . .
Drilled. ..
Drilled.. .

Drilled., .
Drilled...
Drilled. ..

Drilled...
Drilled. . .
Drilled.. .
Drilled,..
Drilled...
Drilled.. ,
Drilled...
Drilled. ..
Drilled. ..

Driled...

Drilled...

Drilled...

Drilled. ..
Drilled...

Drilled.. .
Drilled...
Drild...
Drilled...
Drilled...
Dug. . ...
Drilled...
Drilled...
Drilled. ..
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-Coxrnruno
C o unty, V ir gini a- C ontina e d

Woll
nm-
ber

1340
1341
7342

1343
1344

1345

1340
1347

1348

1349
1350

1351

1352
tdoo

1354

1355
la56
135?

1358

1359
1360
1361

t362
1303
1364

1305
1366
1367
1368
1369
1370
1371
t372
t373

1374

1375

1376

t3?7
1378

1379
1380
1381
ls82
1383
1384
1385
1386
1387

tt
o

72

3
45

1+
I

30

72

uA

20
20

Derth
of iell
(fee0

Yield
(gallom

a minute)

160
52

118

Nevak. ,., .. , . .. . .
Newrk............
Newuk. . . . . . . . . . . .

Newuk............
Newuk............
Late and/or nogt-

Nemk. -

Newrk............
Iatc md/or met-

NewL. -

Late and/or pmt-
Newk.

Iate and/or poet-
Nemk.

Wieeahickon.. ., . ,. .
Wisshickon. . .. . .. .

Wimahickon, .. .. .. .

Ifiesahiokor, . .. . .. .
Wiesahickon. . .. . .. .

Ifisahickon,......,

Wimhiokon. . . . . . . .
Wisahickou,.......
Wissbickon. . .. .. . .

Wimahickon.....,..

Wisahiokon. . . . . . . .
Wisahickon........
Wisahicken. , . . . . . .

Wisahickon. ... . .. .
Wimhickon....,,..
Wissahickou. . . . . . . .

'Wimahickon. 
. . . . . . .

Wimahickon.,...,..
Wiesahickon....,...
Wimhickon.,......
Wimahickon.,......'Wisahickon.,......
Wimahickon........
Wisahickon. .. . . .. .

Wiesahickon. .. .. .. .

Wissehickon. .. . . .. .

Wiesehickon........
'Wieeahickoa. .. , .. . ,

'Wissahickon. .. . .. , .'Wiesahickon. .. . . .. .

'Wigsahickon........
Wimhickon........
I9issahickon........
Wse*hickon . . . . . . . .

I9iseahickon........
Wissahickon . . . . . . . .'Wieeahickon........
Wigsahickon........'Wisgahickon........

40 feet of &inch casing.

ol
106

109

109
90

oo

60

90

to/2

39
60

t02

62
68

113

62

ttm
72
to

163
60
86

oo
68
74
98
50

ID
72%

103
46

7g

78

59

oo
72

111
80

t22
98
9l
70
65
67
64

Redshale..,.......
Red shale md smd-

8!Otre.
llap (diabme).. ... .

Ssndstone..........
Trap(diabase)......

Tmp (diabme).. .. . .

Trap (diabase)......

Schist..............
Schiet..............

..:
Iellow clayey 80ll

and sohiet.
Sshiet..............
Schist..............

Schist..............

Schist.. . .. .. .. .. .. .
Schist..............
Schist..............

S0hist..............

Schist..............
Schist......,.......
Schist.. . . . .. ;. .. .. .

Scbist.,............
Schist..............
Schist..............

Schist..........,.,.
Schist.. . . . .. .. .. .. .
Sohist.. . ,. . . .. ,. .. .
Schist..............
Schisi..............
Schist..............
Sohist.,............
Schist.,............
Schist..............

Schiet..............

Schist.........,....

Sshisi.......,......
Schist..............
Sahist..............

Schiet..............
Schiet,..,..........
Schirt..............
Schist..............
Schist.......,.,....
Schist...........,..
Schist..............
Sohist soil..........
Schiet soil..........

52% feet of tsinch cming.
oo rffi[ or mmg.

58!6leet of Gnch

oo

D
20
50

40
30

JO

30
40
30

26
35

28
28
25
aa

:::.::::
45
59
25

|Ll4feto! 414-inchc*
mg.

97 {eet of 4}finoh oxing.

43% feet of 6-inch casing.
02 feet of &iach casim.
lQYzfeetof 4)4-iwh6*
gHlt ot cming. Aust-

ysie on p. 186.
4r/rinoh caaiq.
4rzlritcb well.
64ft1*t oI6/s4mlcx-

mg.
137 fet of S.inoh mine.
56 fet of 414inch minE.
7|fuIeetr of 4lfiirch w-

mc.
59 fdt of 4rd-inch mins.
53 fet of minc.
&inch cming, -
7814 feet of 4-iuch cming.
45)! feet of 6-inch c*ing.
4Yrincb ce*i.w.
47fegl ol4/*irchcxine.
86 feet of &inah casing.
4-inoh msing,

60 feet of 4/2inch casing.

6l fet of 4fi-inch cmiug.

41feet of 4ltinch ming.

4-inch mins.
lL)ffeet ofL/*nchcae-

ing.
96 feet of 6-inch caeing.
4/rirchwell.
95 feet of Sinch casing.
78 feet of &inch casim.
81 feet of &inch cminE.
'toiiiiil;iirftil;iil:
',it'rd' ;i'di;;i.' ilil;.'

Hand pump.



l
I

164 GnouNn-werBn ResouncEs oF NontrrpnN VrncrNre

WELL RECORDS

Trst n 38.-Wells in Fairfax

Well
tnlm-
ber

Typu
OI

well

1388

1389

1390
1391

t3s2

1393
1394
1395
1396
1397

1398
1399
1400
1401

t402

1403

1404

1405
1406
1047

1408

1409

1410
141r

t4t2
1413

7414

1 mile west of Oakton... . . . .. . . . .. .

2milmnortheast of Pender, whichisS|l
miles trorthwest by wei of Fairfax.

2 miles uor6hwt by north of Pender.
4 milee uorthwest of Oakton........

4 miles northweet of Oal;ton........

3l miles northwmt of Pender. .. . . . .
2% miles souihffit of Floris........
2)l miles northwmt ol Pender.. . . .. .
1){ mile northwmt of Pender. . . . . .
2X miles trorthwst of Pender. . . . . .

3),! milw norihwwt of Pender. . . . . .
l% miles southemt of Floris........
I mile southemt of Florie...........
Florie . . . . . . . . . . . . .

tr'loris. . . . . . . . . . . . .

2ft xiles southwest by south of
Herndon.

I mile northwet of Floris. . .......
/z mile west of .F|oris..............
)l mile west of Floris..............
2 mile north of Pleasant Valley,

which is 10 mil6 northwst by
wwt of tr'airlax.

I mile northest by north of
Pleasant Valley.

)l nile north of Pleasant Valley. ... .
Pleasaut Valley.

Pleasaut Valley.
1 mile rcuthwest by eouih of Pleas-

ant Valley.
2% wlu northwest of Chantilly,

which is 7 miles northwet by wet
of Fairfax, and 1 mile southwest of
Plemnt Valloy.

l)4 rilee nortbwwt by wwt of
Chantillv.

1 mile noithwest of Chantilly on
Herndon roa.d.

fi mile northwest of Chantilly......

2 mile north of Chantilly..........
3),f miles norih of Chutilly. .......
2 miles northerut of Chaotilly.. .. . . .

1)l miles norih of Chautilly........

I mile north of Chantilly...........
Chaaiilly.. . . .

116 milw northwest of Perder on
Winchester Pike.

Pender............
3 milc northwmt by west of Faidax,

lS mile west of Difrdt Run on
Wirchwter Pike.

Monis Fox.,.............
Monia Pemn...... -.....
B. M. Kidwell..

J. A. Miller...............

Mr. Pettit........'........
W. 0, Beatty.............
M. C. F'leming............
Juper Thompson..........
(?).......................
J. C, Stur................
E. E. Smcer......... ....
Mr. Rutter...............
Floris School..............

E. W. Hmick............

M. K. Stroud.......,.....

Mr. DunIop......,,.......

J. W. Murphy......,..,..
Ben Middleton............
Ben Middloton...........{

t
Wamsley Bros............

W. W. WiIeon.............

M. S, Siurt.. ,. .. . . . . .. ..
Mr. Eutchipon. . .. .. .. .. ..

Mr. Rector. . . ... .. ,.. . . ..
Mayhugh Bros..... .. .. . . .

Cameron Eead....,...,...

Negro Church.......,.....

Mr. Henilerson........,..,

Dunn's Gmge.........,..
William E. Millu.........
Mrs. Bradley.............
G. F. Eanieon........,...

R. T. Harrimn............

A. Hmison...............
Eugh R. Sutphin..........
E. L. Buch..............
V. KidweIl................
Nathaniel Bacou..........

tr'. N. Eaem, Jr......
Mr. Earding............
Mr. Earding.....,......

JmesFranHin.........

(?).....................
Beatty & Aicholtz.......

Mr. Euding............

i;;'iil'i'iil..:::::::
Mr. Earding............
F. N, Eagmm, Jr......
F, N. Hagmm, Jr.. . . . .

(?)........

L. W. Wortmn. . .. .. . . .

F. N. Hagsann, Jr......
James FraDllin... ......
Mr. Wlkim.
Jameg tr'rmkIin.........
(?).....................

E. S. 4driau............

Jams Franklin,........

E. S. Adrian............
E. S. Arlriau. .. ... . . . . ..
Mr. Puckett...........,

Milton t'mme...........

Mr. Puckett. . . .. .. .. .. .

Mr. Puckett. . . ., ., .. .. .
(?).....................

30 feet
dug, rmt
drilled.

Drilled...

Drilled,..
22 fleet
due. rwt
drllled.

Drilled..,

Drilled...
Drilled.. .
Dug.....
Dug. . . ..
Drilled...

Duq. ....
Driiled...
Drilled...
Drilled.. .

45 fet
dug, regt
drillecl.

Part dug,
rept
rlrilleil.

Drilled.. .

Drilled.. .
Drilled...
Drilled...
Drilled. ..
Drilled...

Drilled. ..

36 feet
duc. rest
or[eo.

Drilled...

Drilled...
Drilld...
Drilled.. .

Dritl€d. ..

Drilled...
Drilled. ..
Driled.. .

Dug, . ...
Driled-. .

1415

1416

t4t7

1418
1419
1420

t42l

vn
t42Z
1424

t425
t428



Farnnex CouNry ro)

-Cowtrrvgeo
C ounty, V ir gini a-C o ntinw d,

Trap(diabase)......

Redshale...........
Red shale md eand-

stoue,

Sehisi..............

Schist..............

Sehist..............
Schiet..............

Schisteoil..........

Red shale and sand- | Newark.... -. -.....Btotre, I

Trap (diabase)......1 Laie andlor post-
I Nemrk.

Red ehale..........1 Newt............

6-iach casing.

i?i:l:iI::l::::-:
84 feei of 5-inch casins.

Gmoliae deep-w o fl
pump.

90 fet of &inch caeinE.
51 fmt of tsinch caeiag.

Water-
beming
msteriel

Depth
of well
(feO

60

87

o trz
48

104

92
7s
35
2714
40

40+
82
60

80

90

80

102
96

100
110
s2

80
62

28
100

88

IVell
nUm-
ber

r389

1390
1391

t3s2

1393
1394
1396
1396
1397

1398
1399
1400
1401

1402

1403

1388

1404

t405
1406

t407
1408

&e{ s}a!o.. ... . . . . . . I Nemk. . . . . . . . . . . .
{€q sFale........... I Newrk............
fi,ql shale.. ... . . . . . . I Newk. .. . . . . . . . . .

l.l,ql 8ha1,e,.......... I Newk............
Ited shale........... I Newk....... -....

Bed shalo and santl-
stone.

Red shale and md-
aIotre.

Red shale and sud-
smne.

Sandstone..........
Redehale...........
Red shale and sand-

Blone.
Red,shale,.trap

(olaDffie).
Redehale...........
Shale and sandstone.
Smdstone.....,....

Schist soil.....,.....
Schist...,.....,....

Late and/or post-
Newark.

Newmk............
Nemk............
Newark . . . . . . . . . . . .
Late and/or post-

Nemrk.
Newk............

Nemrk............
Newark....,.,.....
Newrk............
Newrk............
Nemk,late and/or

P6t-Newk.
Newak.............
Nemk............
Nemk............

55+
60+

""';""
o

I
10+
2

:
8

4

12

10

o
1

10

8

I
lo
I

0
20

No casing,
36 fet of casing.

8 feet of Girch casing.

tr'lowed at fimt.

7 to 8 feet of 6-inch cas- | 1421
rng.

1409

1410
1411

1412
t4t3

L4L4

150

It2
1415

1416

r4t7

......1 1418

......1 1419&iachcmirg, | 1420

64

98
ol
96

64

180
10714
49)4

32
72

.. .. .l 1422
8feeiof 6-inchcmiru. | 1423
l2.!eet_of 8-inch ffiiry. | 1424

Hand omp. I

Not com-pletdl. | 1425
40 feot of &inch cmiug. | 1426

Gmlogio horizon I ye,,el

Wisgahiokon . . . . . . . . 1 . . . . . . . . . .
Wissahickon........l 30

Am\nis on p. 186.
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Trar,s 38.-Wells in Fai{a*

Well
num-
b€tr

"xruf,ell

1427
1428
t42g
t4it0

14i|1

1432

1433

t434

1436
!43r

Jmaniom.
i-riGG;l 

"f 
i;;;i;il.. : : : : : : :

1 milo mst of Jemntom. . . .. ,. ..
1% milm wmt of Jeruntom. ,. , . . ,
1 mile east of Leeato and 2 miles

wwt of Jmntown.
Iregato, which is 3% niles west oI

tr'airfax.
I mile north of Legato.............

Legato............

Leeato............
2{ milm est of Centmille. . . . . .. .

2% mile east of Cent""il;........

1 mile southefft by eut of Ceuter-
viile on Braddock Rpad.

Centmille......,.
Centerville. . .

ll mile north of Conterville. ,. . . . . . .

1% niles eouth of Chutilly. . .. ,. ,.

2).! miles eouth ol Chantilly. .. .. .. .

2X nils souih of Chantilly. . .. . . ..

2 mile southwest of Cbmtilly. . . ...

1{ miles west of Chantilly.... .. ...
6 mile northwest of Centerville,,. -.

Ronald Blake. .. .. .. . . ,. . ,
Mis Edith Thompson.....
Mr. Cme..........,.....
Town of Faidax.,.........

Tovn of Fairfax..,..,.,,..

Foirf ax Couty Deputment
of Eighmye.

Mre. J, Mathey.,.........

W. P. Earle. . . . ..... .. .. '
Miss Hil1yeer.........,...
Black Lantem Im.........

811aBotts.........,......
C. L. Roeemund..,..,.....

Mr. Green.....,.........,
Mmhall Alder............
Mmual Tourist Camp. . .. .

W. W. Swrrt. . . ..., . .... .

L. \[. Mi114n..............

J. A. BucHey. .. .. . .. . . .. .

Msjor Robey. . .. . . .. .. ,. .

C. E. Uttaback.,...,.....

Nomon Crcuch... ,. .. . .. .

C. D. Roberson. , . . ... . .. .

M. M. Carter.. ,. .. . . ,. . . .
Sprugins & Eolnes gtage..
W. B. Owen,..,..........
Henry Sutphin. .,. . .... .. .

P. L. McWhorter.....'...'

G. R, L. Tuberville.. ., .. ,

O. E. Eutcbison. . . .,. ,. . .

D. P. Eutohison.... . . .... .

P. H. Keys...............

Mr. Puckett............
F. N, Es,g@em, Jr.,ffn-

ish€d by Mr. Puckett.
Mr. Puokett..,.........
Mr. Puokett. . .. . .. ., .. .

Mr. Puckstt. ... ... .....
Mn Puckett...........,

Mr. Puokett. . .,..... .. .

Mr. Puckett. ,. .. ,, ,. ..

Drilled...
Drilled.. .
Drild..,
Drilled.. .

Drilled...

24t@t
dug, rmt
&illed.

Driled.. .
Drilled...

Drilled...
DriIed. ..
Drilled.. .

Drillecl...

Drill€d.. .

30 fet
duc. reet
&iiied.

Ddlled...
24tet
dun regt
&ffied.

DdUeil...

30 feet
dJg., tlrt
diled.

Driled...
Dritled...
Drilld...

Drill€d...

Ddlled...

Drillecl...

Drilld...

1438

1439

1440
1441

tM2
1443
1444

1445

1446

1447

144t1
1449

1461

t452
1453
1454

1455

1456

1457

1458

1469

1460

oln 1931.,Since drought of 193S81.
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Depth
of well
(fet)

-ConrrNuno
C ounty, V ir gini a-C ontinue il

Sahist..............

80hig1..............

Sohisi..............

Schist..,...........

Schist..............
Sahist.,............

100

74r4

Schist..............

Schist............

Geologic horizon

Wissahiokon......,.
Wismhickon, . . .. .. .
Algonkian(?)........
TVimhickon.... -...

'Wiesahickon........

Wissahickon.....,..

Wiseahickon. . . . . . . .
Wissahickon...,....

Wismhiskon........
Wismbiakon. . . . . . . .
Wismhickon. .... .. .

Wissahickon, .. . . .. .

IVisahickon. .. .. . . .

Finch well.
6-inch casing.
5/s-inch casing.
165 fet of lGincb mging.

Public supply. Analysis
on o. 186.

85 feei of 8-inch casinc.
fuDuc suppty.

115 feet of cming,

200 feet of 6-inch casing.

ll7%t&t of 6-inch ca+
tm.

ilindh well.

67 feet of &inch casing.
Deep-well haad pump.

'ioei;;i;T.ilil"""'
107 feet of cming.

&inch cming.

106 feet of
miag. Garcline Myere
depwell oun ued.

65+ fei of SZriich cp
mg.

7 feet of &inch caehg.
',io: i;i ;i iii'i.;ti ii'iil'

trand pmp.
S'inch cashg.

22 feet of &inah oming.

:t:::-*

10 to 12 feet oI &iach
cming. Buoketo ued
on well.

Well
num-
bor

Depth
to

mter
level

in feet

1447

1448
1449

Yield
(gallms.

a mmute)

721
125
90

305

t60

133

200

126

136
6t

50-75?

100+?

160

IO
14
10
60

70

15

I'

20

10
10

161/6

6

o
,4

10

6%

10

8

2

2

r%

6
7%

1427
t428
ru!
1430

l43t

t432

1483

1434

1430
1437

t440
t44l

t442
1443
1444

1446

1448

1451

1462
l45A
1454

t455

1460

t467

1458

1459

1460

1438

1439

72
m

83
209
712

rwx
106

82
83

101
3614
70

36

61

165

166

137

36

Schiet.........,....
Schist.............. 28' "49

Schist..............
Scbist........,.....
Schist...,..........

Schist.....,........

Schist...,....,.....

Schist.. . ., . . ,. .. .. .

Schist............,.
Schist.,............

Schist..............

Sandstone. . . .. ., .. .

Weshickon.,.,....
Wimahickon,.,.....

30

36

30

25
27

4714

47

Recl santlstone md
shale.

Trap soil.. ........

Newark. . . . , . . . . . . .

Newa1k..,,.......

Iete and,/or post-
Nemrk

30,650
t5
40+

15

40

28+

ai+

t



Well
!um-
ber

1461

1462

1463

1464

1466

1466

1467

1468

1469
1470
t47r
t472

1473

t474

t475

1476

7477
t478
r479

1480

1481
1482
1483
1484
1486

1486

1487
1488
1489

1490
1491
1492
1493
1494

1495
1496
7457
1498
r499

1500

1601
16M

4 mils uorthwest of Centeryille on
Braddock Road.

3 milm northwest of Centeryille on
Bnddock Road.

2)l miles northwest of Centemille ou
Braddock Road.

2 milee north of BuIl Ru post ofrce
which ie 3% miles southwest by
wet of Ceniewille.

1)l miles northwest by north of Bull
Ru Dost omce,

I mjle uorthwest of Bull Ru post
ofrce.

2}{ miles west of Centerville.. . . . . .

4 miles uorthvest by north of
Mammm.

2 miles west of Contewille..........
I mile northweet of Centeryi.lle. . . . . .

]4 mile west of Centewille. .......
294. silea southwst by south of

Centerville.

2 miles northwesi of Clifion, which
ie 6 miles southwest of tr'airfax.

2 miles southemt of Centewille. . . . .

1)l miles northwmt of Ctifton. . ....
1}{ miles northwest by north of

Clifton.
Clifton. . . .

14 mile north of Clifton. ...... .....
ll4 ntlu northeaet by north of

Clifton.
2 miles north of Clifton............
2% milee north of Cliftou..........
lrz miies south of L€gato. . . .......
I mile southweet by south of Legato.
1 mile southwest by south of l,egato.
2 miles nortbwet of I'aidax Btation,

wtrcb is tst4 milm southwest by
south o! tr'airfax.

1 mile northwst by north of Fairfax
station.

lfi miles north of Fairfax station . , . .
Fairfaxstation.....
Fairfaxstatior.....

1{ nile northast by north of Buke
md 4 mile eouthest of I'airfar,

! mile muthwet of Buke.........
l{ nile south of Buke...........

eSince dmwht of 193031, cBefore ibought of 193&31. 4In 1912.
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Ti.sr-a 38.-IFells in Fairfax

F, Korzendorfer.....,.,...

C. C. Reymlds.

C. W. Candle.............

O. N. Taylor...

E. Ebem.................
F. K. Erldimn.

J. R. I[eUs...............
E. Comwell..............

Prof, Ormond Stone. . .....
C. K, Belcher.............
J. Debell.................
Mr. Purish.

Ralph Crouch.............

Mr. Myem (tenant fam). . .

Ilacoda Fam. .

Mr. Mym.

Mort Moore..............
tr'. L. Ford................
Mn BucHey..............

C. DeBusk..

John Hmie..
J. O. Cobb................
D. M. Woodmrd. . . ......
Mr, 4nderson...,...,.....
Mrs. Muy Scott..........

Mr. Ksns...

E. C. Haighi
C. O. Green.
G. Ford....

Iairfax Dovelopment Corp..
J. G, Dmine............
Demis Folks.
J. W. Eopkim............
Cam Sheads.

I

C. A. Boyce..............
J. T. Dove.
Mr. tr'itzhugh.............
Paul Curtis...............
J.E.Rme................

Mr. Fitzhugh........,....

Mr. Blinco.
W.K.Jqm.



-CoNrrwuso
C ounty, V ir gini a-C ontinue d

Water-
bearirg,
mremt

Deoth
of i'ell
(fmO

106

45

r07

Trap (diabase).....

Trapsoil..........

Shale and sandstone
at contact with

_ trap trodn .rmp (oraDmeJ.....

Trap(diabme).....

Trap (diabase).....

Trap soil..........
Red mndstone and

ehale.
Shale and smdstone
Shale and smdstone
Shale and sandstone
Red sandetone md

shale.
Trap (diabase), sand-

stoue aud ehale.
Trap (diabase), smd-

stone and shale.
Schist..............

Schiet..............
Schiet..............
Schist..............

Schiei.,............
Ssbist..............
Schist..............

49%

150?

30

149

t20
65

r37
ol

oo

90

2014
90
58

702
2l
83

125

30
95
80
s2

12

103
44

tt?

296
oo
49
47
40

95

80

Schist.............

Schist.............
Schist soil.........
Schiet.............
Schist soil.........
Schist soil.........

Sahisteoil.........

Schist.............
S€hist.............
Schist.............

oo

2r)4
r20

Fernrex CouNry

Geologic horizon

Depth
to

w&ter
level

in fet

Late aud/or oost-
Newuk.

Late and/or nost-
Newark.

lo

49+
t4
60+
l6

clz

Wissahickon.....,..
Wimbickon........
Wissahickon...,....

lo

30

38

20

Wiasahickon. . . . . , . .
Wisshickon. . . . . . . .
Wirsahickon....,...
Wissahiskon . . . . . . . .
Algonlian(?).......

30*
60%

"" LL%"
30+

oo
25
2S
13%

100

do
26
22

d42

36

169

Yield
(gallons

a minute)

I

2

%

oDry

5%

5

t

1461

MA2

1463

IVell
nu-
ber

1464

1405

1466

t467

1468

1469
1470
7471
1472

t474

1475

A7A

t478
1479

1480

1481
t482
1489
t484
1485

1486

1487
1488
1489

1490
1491
L4S2
1493
r4g4

t4s5
1496
l4g7
1498
1499

1500

1501
1502

tl
2%

5

6-inch casing. Gmoline
deep-well force oumo.

1 1 
2,1 

feet. of 6-inchiasirig.
SUCKetS Ud.

10 feet of 5lzsiach cmiag.

20 feet of O-inch cmiag,

10 feet of 6-inch cmiug.

to i;";i";;;;;;A'fret of galvanized
cmrug.

Tem. cotta pipe used as

:TY

'Fi;;il#;i."""""'
22 feel ol 6-iach cmins.

Eand pump.

107 feet o{ 8-iach cmim.
Gasoline nmo.
34 f@t of 6-inih cmim.

d2g

"Iarge"
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Well
!Um'
b€r

21Z mils muth of Buke...........
3 miles south of Buke............
Betlear School, 2 miles southwet of

Buke.

3 milm muthwet of Buke. ........
3 milw soutbweet by wet of Buke..
1 mile south of Fairfax stetion. . . . . .

Fairfuetation.....

2 miles southemt of Clifton.........

I mils southeast of Clifton..........
lX miles souihwmt of Clifton. . . . . .
2 milo eouth of CMion............
1% miles north of Occoquan. . .. . . . .
District of Columbia workhouo (1

mile norih of Occoqum).
Iorton. . . . . . . . . . . .

Iorton. . . . . . . . . . . .
I mile rcuthmt of Inrton...,......
2 mile south of loton. . ......... -
lX miles rcuth of Lorton.. . .......
ie-benon School (2X miles goutl-

wt of Inrton).
4 miles southvest of Fort Eumphreys.
214 uils eoutherot of \[mdbridge'

which is 3 miles soutbwct by
south of Iorton,

2ff mile muthmst of lVoodbridge...

Guuton Manor. which is 3 miles
south of Fort Eumpbreys.

Gmton Maor. .. .

GunstonManor...,
3 milw southwst of tr'ort Emphreys.
Fort Emphreys...

Accotink, vhich is 3{ milw east of
Inrton.

Pohiok Churcb. 1% miles €€st of
Iorton.

Pohick, which is 1X mile northeet
of Lorton.

2}{ mile northwest by north o{ Ac-
cotinls

312 miles north of Accotink........ -

ielmanh Road 4 miles northeagt
of-A&otink etation and 6 milee
southwmt of Alexandria.

Mr, Goodhart.,...........
J. W. Chrism.'.........
E. G. Rice.

J. E. Donovm. .. .,. , .. .. .
S. R. Ricdee.............
Mike Cmol...,..........
Fainiew gcbool.....'....'

C. E. Riple.............
N. S. VidIeit..............
Normn Maley............
Jms Fnnklin............
Jamm lranHiu.....,.....
A. E. Davis,..
R.M.Cum......,...,..
J. E. Wolford.........,...

E. J. West.
T, T. Crouch.....,.....,.
Jamm Kincheloe..........
Frank Davis.............,
Distdct of Columbia work-

houe.
Iorton telephono ofrce.. . ..
Inrton school.............
Mr. Holmes.
N. A. Da{Bon..
JohnTmner....
William Eowanl

J. K. M, Norton.
Belqont C1ub.,.,.........

trigh Point C!ub..........

Mr. Eeuitze..

Mr. Maul..

Icwis Tume.............
J. C. Frye.....'.....'.'..
U. S. Any.....'.........

J.P. Mmn..........'...

Reetory of Pohick Chuch..

IV. E. Cranford..........'

J. Denty.

trlsucis Galliot. , ;. .. , ... . ,
J. R. Sutton..'......'....

WELL RECORDS

Tl:w.s 38.-Wells in Fairfax

Jmeel!uk]in.........
James trlaDHin,,.......

til;ii;i,i'ii"-. : :. : : : : :

Type
ol

wll

1503
1504
1505

1506
1507
1508
1609

1510
1511
l6t2
1613
t6t4
loto
1516

1517

1618
r519
7520
t62l
7622

7623
1524
1525
1526
1527
t528

t52S
1630

1531

1532

1538

1534
1536
1530

1637

1638

1539

t640

t64r
t642

Dus
Dug
IhiII

aln 1931. "Before dmught of 193G31.
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-CoNrrwueo
C ounty, V ir gin i a-: C onti nuc il

DentI
of irell
(feeO

37%
46
83

58

to
103

9S%
29
30

104

40
82

100

35
(?)

@

310
oo

114
80

oo,32

s1

Water
bering
mtuial

Well
nUm-
bsr

Sohiet..............
Schistgoil..........
Schist..............

Schist eoil.......... .
Schisteoil..........
Schistsoil..........
$ahist..............

Schiet,.............
Sohietsoil,.........
Decomposed schist..
D0Nt..............
Schist..............
Schistsoil..........
Schist..............

Schist..............

Schistsoil....,.....
Sohist eoil. . . .. .. .. .
Sahist..............
Schistosesranite....
l2-foot be-d of sand. .

Slate...............
Sand.,...,..........
Duk clay..........
Red clay.
Gravelbeil.--.......
Gravelbed.........

Gmvelbed..........
Whitesnd.........

Whitosand.........

Tmacegravel......

Tenacegravel..,,..

Smd...............
Saud...............
Sand....,,,........

IVimahiokon. . . . . . , .
Wissahickon . . . . . . . .

Wmhickon...,....
Wimahickon. . . . . . . .
Wiseahickou........'Wissahickon 

. . . . . . . .'Wisahickon.,......

Wimahickon........

Wisahiakon........
Wimhickon........
Wmhickon,.......
Algoukian.....,....
Potomc.....,...,.

Quntico..,........
Potomo...........
Potonm. . . . . . , . . . .
Potomc,..........
Potomo. . . . . . , . . . .
Potomo. . . . . . . . . . .

Potomao...........
Recent, Pleistocene

and Plioceno (?).

Recent, Pleistocene
and Plioeeno (?).

Recent, Pleistoceno
anal Pliocene (?).

Recent, Pleietomns
and Pliocene (?).

Potow.......-.. -
Potom...........
Potom...........

Potom...........

' 
is' iil' bi' !J7'd&' .r;:'

ing. Deep-well hand

iTl . . ...

89feet of casing. Used ae
comunity well du-
inc drcucht.

85 feet of casing.

'ioi;;i;i;%-i'i.dilil'
53 feet of caAng.

' 
ot%' i,;,i' ;i ir';;;L' ;#'

ing. Deep-well pup.
86 feet of 6/s-inch casing.

::::::::.:::::.:::::::..
55 feet of 6-inch casius.

Log on p. 182.
100 feet of casim.
5%-iach casim. -
li! feet of casing.

::::.::::::::::::::::::.

63
2l

"'60"

50+
28%
28
40
to
32
40

30

42
c25

60

1503
1504
1505

1500
1507
1508
1509

1510
1511
t5t2
1513
t5t4
1515
1516

1517

1518
1519
t620
t52l
t522

1523
1624
1525
t626
1627
1528

1529
1530

1631

1532

1533

1534
1635
loto

1637

1538

1539

L54g

1641
1542

30
o

62
26

29

109

94
25

279

728%

83

60

72

30
204

46

o

59

28

8

10

10

100

8rr4

oo

Depth
to

warg
level

in fet

white sand at 8090
fret but wm malodor-
ous and wm omed ofr.
Entered gmite very
nm bottom of the
well. Hand ouo.
Amlysis on p. 186. 

-
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r543

1544

t545

1646

1547

1648

1549

1550

1551

7552

1553

1554
lttS

1556

loo/

root

1568

1569
t570

t577
1573

!514

t675

t576

tEI7

1558

1559
1560
1501

1562
1563
1564
ro@

looo

WELL RECORDS

Taer,e 38.-Wells in Fairfax

DrillcLocation

2 mils muth of Franconia, which
ig.6 mi.Je.s southwst by wet of
AlexaDdna.

3 uiles south of Spriogfield, whioh is
7X miles west of Alexandria.

1 mile west of Bukers Crosmads,
which is 3 miles southwest of
Springfeld.

ll rtlea north by nortbwmt of
Barkera Crosgroads.

Bukere Crcsroade.

2! miles eouth of Springfield.......

% mile muth of Flanconia.. . ......
}{ mile southeast of Fmnmnia. . . . . .

I mile weet of Franconia (on Rich-
mond, Fredericksbus & Potomc
KArlrcad.)

I mile wet of Frmconia. . .........
2 mile aouth of Sprinefeld.........

1 mile eouth of Sprinefield..........
Sprirgfield......-.................

1l miles north of Spilagffeld....,..

OnBraddock Road 3 milesmuthwesl,
of Anmndale, which is 8 miles
west of Alexmdria.

1 mile southeast by gouth of Auu.
dale.

Anmndale.........
X mile wet of Anmdale..........
2 milc eouthemt by eouth of Ilda,

which is 3 mileg emt of tr'airfax.
1 mile muthemt of l[da............
)4 mile emt of Ilda.
Ilda..............
2 mile northvegt of Anuandale on

Gallows Road.
3l miles southwet of Falle Chuch

on Amdale road.

2 miles southwegt of Falls Chuch
towrd Annandale.

I mile muth of Menifield, which is
3 milm wwt of I'alls Cbuch.

Menifield.
1 mile wmt of Menifield on Lee

Figbway.
)Z mile norih of Menifield.... . . . . .
2 mils west of Falls Chuch on Lee

Lee Eighmy.

Weddsburn" whicb ie 4 milm no*h-
wet by wet of Falls Chuch.

Dum Ioring, which is 3 milm north-
wmt by west of Falls Chuch,

Idylwoorl, which is 2 mils northwest

-.by wm-t of Falle Chuch.
Idylwood..........

Ornor

C. N411a..............,...

C. S. Anick.

N. Deavem...............

tuchs Eall.

E. E, C!om..............
Frank Dotleon............

J. E. Schurtz.

Mrs. B. C. Sirrm...,.....
C. P. Talbot..............

M. M. Schut2............

Fair Deal Nursery.........

Mrs. Mriha Lyle. .......
R. T. Ponton.

W. E. Dean.

J. T. Brietow.............

Auandale School. . .......
Tomll Wakofield..........
Thomas Ayers.

Mr, Inmy.
H. C. Bouchman. -. -......
Edmd Ire]e..............
Mrs. Grovee..,...........

Mr. Waggmn...........

B. A. CaeiIw............

A. G. And*mn..........,
Morrifeld Nusery.........
B. F. Salisbury............

Chulm Kaiser.....,...,...
Sirathmeade..............

C, Sobrito..........,.....
Mr. Elgin.

Mr. Bean.................
G. B. Davis.

F. N. Eumam. Jr..
.t. N. llagmnD, Jr..

i"i;.'ft;L;ii:. :. :. : :.. : :

F, N. Eagm, Jr......

F. N, Eagmann, Jr......

Dug. ....
Dug. ....

Dug. . .. .

Dug.....

Dug.. ...
Dug- . ...
Dug. ....
Drilleil...

Drilled...

Dug. ....
Dug. ....
Dug.. .. '
Dug. ....
Drilled...

Dw.....
Drilled...
Drilled.. .
Dw.....
Drilled.. .
Dug. ., . .
Dug. . ,. .
Drilled. ..

Drilleil. . .

lln 1931. cBefore drought of 193031. eln 1940.
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-Cor.rtrwuno
C o unty, Vir gini a-C ontinue d

Deotl
ol well
(feet)

Well
nU-
ber

Depth
to

vater
level

in fet

1543

1544

1546

to/t

t576

Yield
(gallons

a ninute)

39

30

28

28

.34

22

30

28

46

43

30

s2

30

s7

23

34

'Blue graDite at 100
leet.

Temcegmvel.......

Gmnite. . -.........
8 fet of granite at

bottom of well.
Clav. . . . . . . . . . . . . . .
Granite.........-..

Granite. .

Tenace gravel......

Granite. .
Gmnite. .
Schigt..............

Schistsoil..........
Schiet. . . . . . . . . . . . . .
Scbiet..............
Schiei soil.

Blue sand at 43 fet
overlying gradte.

Recent, Pleistocene
and Pliocene (?).

Rment, Pleistorene
and Pliorene (?).

Algonkian(?).......

Algontian (?)....,..

Recent, Pleistocene
and Pliocene (?).

Rrrent, Pleietocene
md Pliocene (?).

Becent, Pleistoceie
and Pliocene (?),

Recent, Pleistoceie
and Pliocene (?).

Potomc. . ........ -

Algoukim C).......
Recent, Pleistocene

an Pliocene (?).
Algonkian (?)..:....
Aleotrkim(?).......

Potomc. . . . . . . . . . .

Algonkiau(?).......

dfuont iau (?).......
Recent, Pleisiocene

and Pliocene (?).
AJgonkian (?).......
Algonkian (?).......
Tlismhickon..-...-.

Wissahickon . . . . . . . .

Wissahickon........
Wisahickon. . . . . . . .

Wisahiekon . . . . . . . .

Potomac;
Algonkim (?),

Pliocene (?), Pleisto-
eeue and Recent;
Alsonkiau (?)

wBamcKon. . , . . . . .

Wimahickon. . . . . . . .'Wiseahickon........

Wimhickou........
Wissahickon . . . . . . . .
Wissabickon. . . . . . . .

Wiesahickon........

Potomc. . . . .. .. .. .

8

% 107 feet of Fiuch casins. | 1552

50 feet.of 6-inch csing. I I55l
Itand pump. I

0 | Unfinish€d.

7

o

ts|%

25

27
33

28
oo

70

25

78%
195
43

80
44
38
7716

83

86%

do

36
89

2S
76
59

60

60

2sx

32

cl6
50

2714

?:

94

.......... | 4lfiinch c#ng 7554

I DumD. | |

4 J 44'fet of casirg. Eandil 1557

I pmp. 
I

. . . . . . . . . | . . . . . . . . . . . . . . . . . . . . . . . . | 1568

Sand overlying
graule.

Schiet soil.

Schistsoil..........
S€hisi..............

Schiet..............
Schist..............
Schisi..............
Schigtsoil..........

CIay............,..

Dry
74

. . . . . . . . . . | . . . . . . . . . . . . . . . . . . . . . . . . | 1571
315 | Aeed during Spanieh-ll4 

J I A9 erican TVar forfl 1I7B
[l sol(uers' cmp. Jl

r82!l I Scbsr.... Wiseahickon........ 1.......... &inch well.

86)l feet of Ginch casing.

Ilater. Ibugtgg. I Gmlogic horizon
mamrbl I

I pump. I6 | 45 fet of &inch cming. I 1866
I Electric deep-well I

I nlm, p wiih mpqcity of 
II lf cauom t mlnuie- |I l*leallouaminute. Il0 |T2llfeetotfiitchca8ins. | 1667

I Electric dep-well I

93 | Softdmompored
| 8CDS.

Wissahickon........l.......



Well
nm-
b€r

174

1581

1582

1583

1584

ro@
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, WELL RECORDS

Ter;t'e 38.-Wells in Fairfax

Type
OI

well

Mr. Coe.................
D. B. Pattumn. . ., . . .. .. .

D. B, Pattemoa...........

John Wwt................
E. M, Tyler............'.
W. F. Fieher..............

J. W. Sqivener.

Dr. Ijlfelder..............

C. C. Pierpont............

P. E. Montgomery.,......
Mr. Meyos.,,............
Mrs. Rector..............
Wallace Cuper........,..

Madeira School.

F. N. Eagmnn, Jr......
F. N. Eagmnn' Jr......
F. N, Hagmm!, Jr. .. . . .

F, N. Eagmnn, Jr...,..
I'. N. Eagmnn, Jr. . . '. .

t678
1579

1580

1586

1587
1688

1589
1590

1591

t5g2

1593

1594
1695
1696
1697
1598

1599
1600
1601

1602
r603
1604
1605
1606
r607
1608

1609

1610
1611
1612
1613
1614
1615

1616
1017
1618

1619

1620

F. J. Dahler. . . .. .. .. . . . ..

trtmt Lyon..............
Frazier Guitrie.......... -.
IIarry Dmne.............
Mr. Briggs...
J. S. Smith.
Edmds & 8a11...........

Cantain Abel....,........
Mr-. Scbmidt..............
Mr. Ross.................
Clifi Lougblin.............
Mr, Davis................
Mr. 8a1on................
Chas. Eutcbison.........,
Fire department...........
Colin Eamiltoa.
Clements Stom...........
Buton Waterr............

John Robiml............
X'. M. & C. E, Tompkim...
L. E. Young..,..,.,......
H. A. Conovu. . . . .. .. . .. .

Mr. Robimon.............
J. F. Caeilow. , . .. .. .. . . . .

Mrs. Ruby Colemn.. .. ...
A. Wlettm..............
Gorge C. Taylor.........'

Ada WaIkeI.........'.'..
J. F. Taylor..

Drilled...

Driled...

Drilld...
Drilled...
Drilled...
Drilled...
Drilled.. .

Drilled. ..
DdUed.. .
Ddltod.. .

Drillecl. . .
Drilled...
Drilled.. .
Driil€d...
Drilled...
DdUed. ..
Drilled.. .

Drilled.. .

Drild...
Driled.. .
Drilled...
Drilled.. .
Drilld...
Putly
dug.

Ddlled.. .
Drilled...
Drilled...

Drilled...

Drilled...
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-CowrrNuso
C ounty, V ir ginia-C ontinue d

Wate-
bearing
mtsial

Derth
of iell
(feet)

Gmlogic horizou

216
764

t54

44

toa

105

79

147

s8t4

IB
lo

09
7t

187

Depth
no

wster
level

in feet

70

70

36

Yield
(galloas

o minute)

Well
nm-
bor

Schiet.........,....
Schist.....,...,....

Schist..........,...

Schist,..........,..

Schist..............

Schist..............

Schist......,.,.....

Schist..............

Decompmed schist...

Schist..............
Schist............,.

Schist..............
Schist..............

Wegahickon........
TVisgahickon.....,..

Wiemhickon. . .. . .. .

200 feet of &.inch cmins.
134 fet of &inch cming.

134 feet of &inch c*i"g.

141 feet of &inch ming.

83 feet of 6-inch casing.

41/yinchasitg,

87 feet of 8-inah casing.

..........
tFmch cmrng.
&.inch galvanized casing.

7 I feel oI  |/yiach caaing.
31fu feet of &inch cuing.

88 feot of 6-inch cmirg.

20

6

6

45

w
15

10
25

lo/6
1579

1580

1581

1582

1583

1584

r060

22t4

70

'"'i;""
2t

n
do
l8

16
40

30
33

" "i9" "
" "i0" "

25

3

10

1586

1587
1588

1580
1590

1591

1592

1593

1594
IOYD
1596
1697
1598

1599
1600
1601

1ffi2
1603
1604
1605
1606
1607
1008

1609

1610
1611
1612
1613
1614
1615

1616
1617
1618

r619

1620

90 | Schist.............. I Wishicl.oa........
85 | Scbist.............. I Wimhickon........
90 | Grmite....... .. ... I Aleoakim (?).......

91 | Granite. . .......... I Alconkiau (?).......
102 | Schiet.............. I Wimahickoir........
55% | Schtst...... . . . . . . . . I Wimhickon. . . . . . . .
66 | Schist...,.......... I Wiss8hickon........

726 | Grmite..,......... I Aleon.kian (?).......
75 | Schist.............. | !flimhickoir..... ...

l4il I Sohist.............. I Wisahickon........

| lM I Gmnite............ I Alsonkian (?).......
I U0 | Gmnite............1 AEonkian(?).......- S3% | Grmite. . .......... I Alconlian (?).......

ll6ll I Gmwte. ...... .. .. . I Alionkim (?). ..... .
82 | Schigt.............. I Wissahickon........
88)d I Schist.............. I Wiwhickon........
90 | Schist.............. I Wiwbickon........
60 | Schist.......,...... I Wisahickon........

tl
52 | S"Uut.............. I Wiuuohi.koo........64 | Gmnite. . . . . . . . . . . . I Alconkim (?). . . . . . .115 I Schist at 106 fet... . I Wisahickoir. .. .. . . - oo

60

lo

1 74 | Schist..............1 Wisahickon........
I 145 | Scbist.,............1 Wiwahickoa........115 | Schist.......,...... I Wisahickon........
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WELL RECORDS

Trs;.n 38.-Well: in Fairfax

Trpe
of

well

Well
nm-
ber

1621
t622
t623
1624
1625
1626
tB27

1628

1629
1630
1631
1632

1633
1634
1635
1636
1637
1638

1639

1640

1641

t642

1043

1644

Mrs. Breni2er.....,.......
Mn. lovelme.
St. Jamm School..........
A. S, Worthington.........
X'. W. Lamence.-.. -......
Mrs, Grumdry.
Mre. Rosa B. Ogden.......

Tom of Falls Chwh... . . .

Col. R. B. Robiagou.......
E. P. Earison............
Falls Chmah Eigb School..
A. L. 4ndmon...........,

Mr. Boland...,...........
Susio Boland..............
Mr. Roberts..............
J. T. Cowgill.
E. F. Comwell............
J. R. Thome..............

J. W. Kerns.

Morion T. Webb. . .. .. . . . .

G. E. Williaru............

W. L. Clark..............
IV. S, Lacey.

O, A. DeIvigne............

Mr. Corneliw.............

R. E. Dugan......,.......

J. L. Melton.. . . .. .. .. . . ..

G. W. Biller..............
Mrs. J. D. Gmhm. ., .. .. .

R. D. Lewis...

B. L. Carter. . . . .. . .. ,... .

Mrs, R. Klipstein...... . .. .

F. N. Eagmnn, Jr......
F. N. Eagmmn Jr......
X'. N. Eagmm, Jr......
F. N. Hagmam, Jr......
F. N. Eagmu, Jr......
!'. N. Eagmnn, Jr.....,
F. N. Eagmm, Jr......
F. N. Eagmm, Jr......
tr'. N. Eagmam, Jr......
F. N. Eagmmn, Jr......
tr'. N. Eagmann, Jr......
F, N. Eagpam, Jr......
tr'. N. Eagmann, Jr......
F. N. Eagnmn, Jr......
F. N. Eagmnq Jr......
F. N. Haemnq Jr......
':'_:'4".'""!"""!, N. llagmun, Jr..,...

F. N. Eagmann, Jr......

F. N, Eagmann, Jr......
F. N. Eagmm, Jr......

Drilled...
Ddlled.. .
Drilled...
Drilled...
Drilled.. .
Drilled...
Drilled. ..

Ddlled...

Drilled...
Drilled. ..
Drilled...
Drilled.. .

Drilled...
Drilled...
Drilled. ..
Drilled...
Dug. ....
Drilled...

40 fet
dus. rest
GUeO.

Drilled...

Drillecl...

84 fmt
dug, rest
drilled.

Drilled...

Drilled...

Dug. ....
Drilled. ..

Drilled...

1645

1646

t647

1648

1649

1050

1651

1662

l mile muth of tr'allg Chmh.......

Amilale Chuch, I mile northemt
of Amndale on Little River nike.

1l milc northemt by emt of An-m-
dale.

2 mile emt of Amndale, nem
Alexandria Besvoir.

l}{ milm southmt of Baileys Crosr
rmcls, which is 3 miles gouthemt
of Falls Chuch,

)l mile southmt of Baileys Cross-
roade on Alermdri+Lesbus
road.

I mile souihost of Baileys Croso-
roadft.

1 mile south of Baileys Crossroads. . . .

I mile northwet of Linmlni4 which
io 4)d milw wet oI Alenndria.

lft nilm northwst by west of
Lincolnia on Little River road.

lfi wile wezt of Lincolnia on Little
Biver road.

)l mile west of LinmlDis...........

]l mile eouth of Lineolnia. ., .. .. . . .

1 mile northwmt of Thmlosiol
Semimry, which is 2)l mile
northwest of Alexmdris.

{ mile northwmt of Episcopal
Eigh School, which is 2}6 milw
northwmt of Alenndria.



-CoNrnruno
C oant y, V ir ginia-C ontinue d

W'ater-
bering
mtsial

Fernrex CouNev

Geologic horizon

Depth
to

water
lovel

in feet

Recent, Pleietncene
and Pliocene (?).

177

Depth
of well
(feo0

Yield
(gallom

a minute)

Well
nU-
ber

1M5

1646

1647

1648

1649

1650

1651

1652

1653

62
86
63
@
90
70
62

300
285
4oo (?)

90
95
76
92

50
90
87

188
32

r36

L62l
tB22
t6?3
t624
1625
1626
1627

1628

1629
1630
1631
t632

1633
1634
1635
1636
1637
1638

16it9

1640

1041

10
8

t2
t2

I'

18

8-10

2%

2%

8

2%

o

1

10

90

lt7

18

80

60

140

135

114

2l

130

t25

259

205

Gmnite,.
Schist at ?2 fet.. .. .
Gmnite at 53 feet. . .
Granite. .
Schist..............
Gnnite. ...........
Granite . . . . . . . . . . . .
Gmite............
Granite . . . . . . . . . . . .
Granite . . . . . . . . . . . .
Granite , . . . . . . . . . . .
Granite............
Granite. .

Grmite. . . . . . . . . . . .

Granite . . , . . . . . . . . .

Granite. .

Sshist at 76 feet. . . . .
Schist at 154 feet.. . .
Schist eoil.,........
Beeleofsand........

Granite..

Gmniteat68feet....

Sanil...............

Algonkian(?)......
Wigsahickon--.....
Algoakian (?)......
Algonlian(?)......
Wissa,hickon.......
Algontiaa (?).... ..
Algonlian (?)......
Algonkian (?)......
Aleofim (?)......
Algonkian (?)......
Algonkim (?)......
Aleonkian(?)......
fgonkim (?)......
Algonkian (?)-.....

Algonkian(?)......
Algoukian (?)......
Wissahickon....-.-
Wissahickon.......
Wseahickon . . . . . . .

Recent, Pleistocene
Pliocene (?),
Potouc.

Algonkian(?)......

25
24

20
,U

10
l5
10

4

5

1642

1643

1644

35

29

80

27

s4

23
40

l961

90

r27

to

33

431 &inch well cued to 240
fet, with strainer at
bottom. Dep-well

Grmite,. .......

2-3-foot bed of sand
above smnite.

Granite.l.--,-...-

Terracegravel,......

Granite............

Blue clay from 60
reet.

Sand at 117 feet.... .

13-foot bed of sand. .

bottom. Drep-well
eleclnc DumD. sante
at bol,tm oI'tf,e well
Amlysis on p. 180.

124 fet of omiae.

128 feet of cming 422-inch
ln dmeter.

72 leet oI 6-inch casinq.
Hand pump.

;;-.;";;;;;;-;
Electric pump.

Deep-well electric pump
with capacity of 3
sallom a miaute.

117 {eet of 6-inch casing.
Well flled with sand to
the 117-foot level.

192 feet of A!/yirch w-
ing. Yielded 6 gallons
a minute at 160 feet,
but water would noi
clear up.

165!4 fleet of 6-inch cas-
rng.

1l(Fl15

90

Algonkian (?)
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WELL RECORDS

Trat e 38.-Wells in Fairfax

1654

1656

1656

t657

1658

1659

1660

1661

1662

1063

1664

1605

1666

1667

1668

1669

1070

1671

1672

1073

t674

fDJO

1676

t677

Locatiou

Episcopal Eigb School. .... .. . .. .. .

Seminary Eill, Alenndria, near
Theologieal Seminmy.

Senimry Erll, Alexandria, % mile
north of Little River road.

Semimry bill, )d mile north of
Liiile River road.

2!4 mlw weet of Alesndrig on
Little River road.

2)4 milea west of Alemndria ou
Little River road.

2)4 sileg wet of Alenndria on
Little River road.

tl6 uilee west of Alemdria on
Little River road.

I mile wegt of Alexandria ou fittle
River mad.

l)4 atjla southwest by wost of
Alenndria. 

,

2 miles southwest by wet of Alex-
anora.

1}l miles southwest of Alexandria. . . .

l)l miles eouthwest of Alexandria. . .

On hill south of Eunting Creek' lX
mile southwogt of Alelandrie.

Belle Haven, which is I mile south-
wmt of Alerodria nw Euting
Creek.

2 miles southnmt of Alenndria. . . . .

2)l miles southwest of Alexandria on
U. S. higbway 1.

214 miles eouthwest of Alerandria on
U. S, highway 1.

2al mileg southwwt of Alennclria ou
u. D. ug^oway r.

Eybla Valley, whigh.ia 4 nilm south-
west by soutn ol Alexatrona.

I mile west of Wamick betwen
U. 8. highway 1 and Fort Eunl,
rcad,

Ifwick. which is on Mout Ver-
non Memorial Eiehwzy, 3r1
miles south of Aleroabia.

I miles northwet by north of Forl,
Eunt.

Wellinston, which b 2 mils north of
tr'ort IIut.

Ownc

Mr. Eulffeb...............

Conrad Strcng....,.......
Sytlrcy E. Snith.,........
Mrs. S. O. Jones..........

LeeJ*lsou School..,....

D. J. Culleton.

Mr. Bmtty......,....,...
Mr. StmelI.,.,...,,.....
N. M. Ridgomy. . . .. .. .. .

W. F. Downey... .. .. ,. .. .

J. A. Edeintoa. .. .. .. .. .. .

J. A. TomIin.....,........
F. H. Duehey.....,.......

Belle Hgven.......,.....,

Mr. Bayliss...,.........,.

Penn-Daw Eotel, . . .. .. .. .

Mrs. Peck.. .. .... . .,., ,, .

Rrid Dairy Fm..........

Heuy Pahter, , , ... ... ,. .

H. P. WiIeon..,..,........

Girl's Friendly Society
Eoliday Eouse.

F. E. Wi]kimn...........

Earry Whits........,....

Drill€r

F, N. Hagmnn, Jr.. .. ..

F. N. Hagpm& Jr. . . .. .

F. N. Haguann, Jr. .. .. ,

F. N. Hagpm, Jr.. ... .

tr', N. Eagmnn, Jr......
Beatty & Aiaholtz. .. . ...
Beatty & Aicholtz..,..,.

F. N. Eagmam, Jr......

Mr, Snyder.............

R.L.Thome.....,.....

Trpe
OI

woll

45 leet
dug, reet
thilted.

Drilled.. .

Drilled.. .

Dw.....
Drilled...

Drilled.. .

Drilleil.. .

Drilled.. ,

Driiled...

Drilled...

Drilled...

Dug.....

Drilled...

42 Ieet,
du. rest
dJalled

36 fet
dug, rest
&iiled.

Drilled.. .

Drilled. ..

61 feet
dug, reet
drilled.

Ddllod.. .

Drilted.. .

Drilled.. .

18 fet
du,mt
dri-iled,

Drilled.. .



150

265

t25

40+

65

83

36

160

72

2r7

24r

53

249

207

60

315

87

257

t37

%0

282

220

143

8

40

lG15

179

roao

1656

t657

r658

1659

1660

1661

1602

1663

1664

1666

1666

1667

1668

1669

1070

167r

1872

$n
1674

1075

1676

1677

85

20-30?

Farnrax CouNtv

0
40
50

t 300
{ 320
t 448

-ConrrNuno
C ounty, l/ ir gini a- C o nti nue d.

White sand overlein
by blue "marl".

Potomac. .... .. . , .. .

Recent, Pleistocene
and Pliocens (?),
Potom.

Aleonkian(?).......

Potomac...........

Potomec, . . . . . . . . . .

Potomac . . . . , . . . . , .

Potom...........
Potomc. ..........
Potomo. . . . .. .. .. .

Pot0mac...........

P0tomc.,.........
Potomo. . . . . . . . . . .

Rment, Pleistocene
md Pliocene (?).

Recent, Pleistocene
and Plocene (?),
Potomac.

Potomc...........

Potom...........

Recent, Pleietocene
aud Plioceae (?),
Potomc.

Recent, Pleistocene
and Pliocene (?)
Potomc.

Potomc...........

Potomac....,.,.,.,

Potomc...,.......

Polome........,..

Rmrks

243 feet of 6-inch casing.

125 feet of casing.

62 fret of cmhg.

Hand force pump.

Log on p. 182.

::: ::::

"""":"""""""'
5-inch cminc to bottom

olwell. Eiectricdeep-
well pump.

Eand pump.

249 feet. of &inch cming
with lz-foot straiuer
at bottom. Electric
dreewell oumn,

&ircticming-. D-ep-well
pump of @pacity of
25 sallom a minute
onceiupplied 10 homes.

51 fet of ming.

10 feet of 14+lot strainer.

Iog on p. 183.

Anabruis on p. 186.

Brus strainer near bot '
tom.

Cased to boiiom. 16-
slot strainer. Dee]}
well electrio pmp.

Ginch.cming. Deep-well
gmolrne pup, cape
ity 5 to 6 gsllou a
mute.

135 {eet of &inch casing.
Iog on p. 183.

Grmite............
Smd...............
Sand and gravel.....

Sand...............
'White sand near

bottom of well
Wtritesand.........

Graysand..........

Sond and savel *
socisted-wiih d*k
clay,

Gnvel. . . . . . . . . . . . .

Wlitesand neubot-
tom of the well.

Sand in terraae
savel.

Said in tmme
gravel,

Sand.,....,........

Gravel.............

Sand...............

Sand......,........

Medim gray sand
from 266 f@t to
281 feet.

Whitesand.........

Sed..........,....

Sand............,..

Sand.,.,...........

White smd at 143
feet.

o

6

72

to

80+

80

44h

177

oo

246

23

175-200

0

70

o

18

20

oo-l-

v-20

5%

to

20

bering I Gmlogio horiron
mteial I

Depth
to

mter
level

in fet
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WELL RECORDS

Trnt n 38.-Wells in Fairfax

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687
1688
1689

1690

1691

1692

r693

Wwick..........
Arctuu, whicb is 1)l miles north

of Fort Eunt.
2 'qilm north of Mount Vemou,

which is 2 milee west of Fort Eunt,
2){ milee uorth of Mount Vemon,...

2]l mile north of Mout Vernou.. . .

2 milee northwmt by west of Moual,
v ernon.

2 miles northwest by weet of Mout
vemon.

I +ile nortlwest by north of Mount
v ertron.

I mile north of Mount Vernon......

1)l miles northwest of Fort Eunt. . .
I mile north of Fort Eunt... ...... .

1% miles northwest by wegt oI
Mout Vornon.

MouutVernon.....

MountVemon.....

MoutVernon.....

Fort Eunt.

J. M. Reed...............
C. L. Roberis....,........

IfJSV Radio Station. . .... .

George Taylor.,..........

Gmrge Taylor............

;;";.;;"
Mrs. Klipetein............

Mre. E. E. Scalett...,....
Mr. Wilkiro.
Mr. Cmtello..............
Mount Vanon Aeeociation..

Mout Vemon Aesociation,.

Mount Verun Association..

U. S. 4my...............

Bmtty&Aicholtz......

Beity & aicholtz.......

F. N. Hagmm, Jr......
F. N. Eagmam, Jr......
Mr. Buch.........,....
F. N. Eagmm, Jr......
F. N. Eagmam, Jr......
F.N.Eagmenn,Jr......

Driled. ..

Dug. . .,.
Drilled.. .

21 fet
dug, rest
tlrilled.

22 feet
dw, rest
drilled.

12 feet
dug, rest
ahiUed.

Drilled. ..

Drilled.. .

Drilled.. .

Drillecl.. ,
DriUed...
Drilled.. .

Drilled...

/At time of drilling total yield w testerl at 250{ gallom a minute.



-Corvrrlruao
County, Vir ginia-Continued

Water mnd overlain
_ bq clay.
Dmo,.........-.-.-
Sand.......,.......
IVhite coarre smd...

'White 
coaree sand. , .

Sand...............
Saad...............
Smd...............
Sgnd...............
Saad...............
Sand...............
Blue and gray sand. .

Sand...............
Grensand.........

Fernrex Couxry

Geologio horison

181

Deoth
of iell
(feeO

Depth
to

wercr
level

in feet

Yield
(gallom

& minute)
Remarks

:*::::

Sinch auing.

&inch.casing. Eloctrio
sballow-well pump.

62 fet of Ginah cming.

24 feet of 6/s-inch casing.

119 feet of 4/yirch cw
mc.

147 feet of  lQ-inch cu-
rug.

6-inch cming.

eti;;i;i';'i;i:""""

88

w
2,W

oo

ov

24

123

160

t26
164
100

530

Potomac. ..........
Potomc...........
Potoma...........
Polonac. ..........

Potomac. ..........

Potomo. . . . . . . . . . .

Potomc......,.,..
Potomac.......,.,.

Potomo..,........
Potouo. . . . . . ... . . .
Potomc. . . . . . . . , . .
Potomc. . . . . . . . . . .

Potomac. ....,.....

I
16

19

86

1078

1679

1680

1681

1682

1683

1684

1685

1686

1687
1688
1689

1090

1691

1092

1693

13

95

80

1+

5

10

3
20
10

1100 514 feet of 6-ineh sasinr
Elmtrio nun. Ine
on p. 184, uilvsis on

179

525

8716

21%

30

60

I'

on P. lE4 malJru on
D. 186.

Electric pump. Iog on
p. 185.

525 feet of &inch cagine.
Gould triolex electr-ic
pmp. LoL on p. 185,
mlyrie on p. 186.

&inch casinc with 5-inch
pipe inside. Air mm-

284 Sand.............. Potomo...........

prffir pump.
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TesLE 39.-Z ogs of wells in Fairlar CountSt, Virgini'a

Well 1522, 1 mile north of Occoquan.

Thickness
(feet)

Recent
Pleistocene
Pliocene ( ?)

Yellow sandy clay 18

Potomac group: 
__________ 35White sandy clay --------

Coarse sand -------------- 12

Well 1536 (test well), Fort Humphrevs.

Thickness
(feet)

Potomac group:
Fill, heavy gravel ------ 5

Boulders 1

Fill, gravel 19

Sand and gravel ------ 6

Blue sandy clay 13

Fine gray sand -------- 10

Brown sandy clay -------- 3

Fine brown sand -------- 10
' Sand and gravel

Gray sand, some clay 11

Blue sand. boulders --------------------------
Dark sandy clay *------- 8

Brown sandy clay --------- -------------- 108

BIue sand --- 21

Hard sand, boulders L6

Algonkian ( ?) :

Rock, hard (granite) 19

Granite 7

Depth
(feet)

18

53

65

Depth
(feet)

6

25

31
Ai .

54

JI
67

79

90

100

108

2t6
237
t\?

272

279

Well 1661, l% miles west of Alexandria on Little River road"

Thickness DePth

' (feet) (feet)

Potomac group:
Clay -------- -------------- 26 26

Hardpan 8 34

White sand: water ------- --------.-....---- 2 36



Fernpex Coulmv

Well 1662, 1 mile west ol Alexandria, on Little River road.

Thickness
(feet)

Potomac group:
Yellow clay -------- ------- 65

Yellow clay with gravel ------ ---------- 35

Blue clay 55

Gray sand; water ------- 5

Well 1672, rl mile south of Penn-Daw Hotel on U. S. Highway 1.

Thickness
(feet)

Well 1677, Wellington, 2 miles north of Fort Hunt.

?hickness
(feet)

Potomac group:
Yellow clay -------- ------- 60
Gray sand and gravel; 20 gallons of water a minute,

muddy, cased off ------ 30
Fine silty dark sand; no water 12

Hard slate-colored clay -.-- 25

Slate-colored clay that becomes shaly--------- 76

White sand; water.

Depth
(feet)

65
100

155

160

183

Depth
(feet)

Depth
(feet)

60

Potomac group:
Old dug well -------- -----* 61 6l
Blue clay
Yellow sand -------- 15 85

Blue and gray stifi clay -------- ------- 180 26
Gray sand, medium-grained; water 15 nl
Gray and yellow stifi clay -------- i6 297

90
t02
t27
t43
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Well 169Q at Engine l{ouse, Mount Vernon,

[Altitude, about 100 feet above sea level]

Thickness
(feet)

Potomac group:
Gravel and cobbles
Blue clay
Sand; no water -------
Blue clay
Sand; very little water
Blue clay and "marsh mud" ---*--_
Blue clay, very hard
Sand; very little water
Blue clay
"Marsh mud" and sand ________
Blue clay
Blue and gray water-bearing sand; 100 gallons of water

a minute ----__.
Gray sand

Green sandy clay --------
Blue and green clay
BIue clay
Blue sandy clay --------
Blue and brown clay
Brown clay
Blue and brown clay
Gray sand; 30 gallons of water a minute_____-____:__
Blue clay
Blue and brown clay
Brown clay
Blue and brown clay
Blue clay
Biue and gray sand; 65 gallons of water a minute_-__
Blue sandy clay ---_-___
Yellow clay ---_
Brown c1ay, "very hard to mix"
Blue and brown clay -_________________
Blue clay
Blue and brown clay
Brown clay
Blue and brown clay, very hard____
Blue clay
Blue and sandy clay ___-_______-'_______
Fine sand; 55 gallons of water a minute-----

15

L4

24

3

9

t7
11

r5
t3
11

28
24

9
25

26

13

6
IJ
t?
8
J

L9

11

l1
t4
23

10

11

Depth
(feet)

15

29

53

50

65

82

93

r00
115

t28
139

r67
191

200
225

25L
264

270

285
308

316
319

)1

15

7

t6
L7

6

11

8

338

349

360

s74
397

407

418

425

450

465
A',1 )

488

505

5i1
<7)

530



Fernrax Couxry

Well 1691, near Engine lfouse, Mount Vernon.

[Altitude, 91 feet above se level]

Potomac group;
Sand and gravel ------
Sandy clay -----------------------------------------
Light-blue clay -_______
Dark-blue clay -_-__---
Fine dark-colored sand
Coarse sand
Fine .white sand -__-____
Gray sand; water-bearing
Fine white sand __-

Blue clay
Gravel and sand ----
Glavel, sand, and clay -_--___-
Sand; 60 gallons of water a minute_____

Thickness
(feet)

'185

Depth
(feet)

30
40
50

70

85

99

101

l0z
118

134
r43

Depth
(feet)

10
t<
50
IJ

100

125
150

200
300

325

350

515

525

30
10

l0
2A

l5
l4
2
I

16

r6
9

t6
20

159

179

Well 1692, near wharf, Mount Vernon.

[At sea level]

Thickness
(feet)

Potomac gropp:
Blue and red clay 10
Gray and red clay 15
Hard green and blue clay _________ ______ Zs
Hard green, brown, and blue clay_____ ___ Zs
Sandy brown clay -__-_-__ ______________ 25
Coarse green water-bearing sand, smelling of marsh

water __________ _____ 2s
Brown and green clay and gray sandy clay___ ____--_-_ Zs
Marsh clay 50
Green and blue clay -_-__--_____* ________ 100
Light-green sandy ciay ____ Zs
Light-green sand; water-bearing below 340 feet, source

of present supply _*____ _____________ 25
Clay -------- *________-_*__ 165

Algonkian ( ?) :

Bedrock l0
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Anr.rxctorv Couxrv

Anr-rNctox Couurv

GEOGRAPIIY

Arlington County, once part of the District of Columbia, is 25

squafe miles in area. The independent city of Alexandria now controls

6 square miles of territory that formerly belonged to the county. The

population in 1930, not including Alexandria, was 26,615, ot 1964.6

persons to the square mile, by far the densest population in northern
Virginia. Alexandria had a population of 24,149 in 1930, and Falls
Church, which lies partly in Arlington and partly in Fairfax County, had

a population of. 2,A19. A large part of the population is made up of
persons employed in Washington, D. C. In 1929 there were 51 in-
dustrial establishments in Arlington County and Alexandria, many of
which are situated along the river; the products were valued at $8,868,-
761. Agriculture is not practiced extensively, only 9.4 pet cent of the

area being under cultivation, most of it in the western part of the county.
Arlington County is served by the same transportation agencies as

Fairfax County-the Southern Railway with the Chesapeake & Ohio
using its right of way, the Richmond, Fredericksburg & Potomac Rail-
road, and the Arlington & Fairfax and Washington & Old Dominion

electric lines. The main highways are the Winchester turnpike and the

Lee Highway, leading west, and the Mount Vernon Memorial High-
way and U. S. Highway 1, which connect Alexandria with Washington
and other points north and south.

DRATNAGE AND TOPOGRAPTTY 
__t

The largest stream in Arlington County is Fotrrmile Run, which
drains the southern part of the county sotrtheastward to Potomac River.
The rest of the streams are small, rising near the top of the escarpment

that borders the Piedmont Plateau and flowing through gorges into the

Potomac.
The topography of Arlington County is characterized by the roll-

ing dissected upland of the Piedmont Plateau, which is deeply incised

near Potomac River by the streams that have cut back through the escarp-

ment into the plateau. Back from the river the altitude of the upland is
about 350 to 4O0 feet and the valley floors are frorn 50 to 100 feet below

this level. North of Rosslyn there is a descent of. 250 feet from the
plateau to the river in a single escarpment. Farther,south the descent is
more gradual over flat but dissected river terraces.

187
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GEOLOGY

The formations present in Arlington County are the granite of the
eastern belt, of Algonkian ( ?) age, the Lower Cretaceous Potomac
group, the terrace gravels of Pliocene ( ?), Pleistocene, and Recent age,
and Recent alluvium. The granite of the eastern belt is extensively
jointed and locally schistose, as elsewhere in the Piedmont Plateau. The
sediments of the Coastal Plain lie in the southeastern part of the county.
They lie unconformably upon the granitq dipping southeastward at low
angles. The higher, older terrace gravel is present in most of the eastern
part of the county, but in much of the western part it has been eroded so
generally that it remains only in isolated outliers.

GROUND-WATER CONDITIONS

Area of crystolline rocks.-Most of the wells drilled into the granite
are of shallow or moderate depth and deliver from 2 to 10 gallons a
minute. As most of these supplies are for household uses, the wells
may be considered satisfactory and economical. Even though a well may
deliver only a very small amount of water, this water can be stored in a
tank with an automatic pumping system so that shortages are not likely
to be experienced. The granite area is very unsatisfactory for those
who need an abundant supply of water, such as some of the industrial
establishments in the east-central part of the county. The Bergmann
Laundry, on the Lee Highway, Rosslyn drilled five wells (No.1722) to
depths of. 740,7A5, L40, 40, and 40 feet and obtained a total supply of
only about 20 gallons a minute. It must be said, however, that these
unusually poor results are probably due in part to the fact that the site
of the drilling is in a newly cut gorge where there is no zone of de-
composed and highly jointed rock. There are not many places in which
wells have been drilled without obtaining at least a small supply of water,
and few drilled wells that were once satisfactory failed in the drought
of 1930 and 1931. An objection to the ground water in the granite area
is that in many places it contains small flakes of mica, which settle out
very slowly. In a drilled well, cased tightly to the zone of weathered
rock below the soil, there will probably be little mica; however, where it
is present pumping the well to full capacity for some time generally
clears the water. The water in the granite is likely to be harder than in
most areas of crystalline rock, but it is otherwise low in dissolved solids
and very suitable both for drinking and for most industrial uses.

The dug wells range in depth between 20 and 50 feet. fn most
places it would be necessary to blast into hard rock to dig a well more
than 50 feet below the surface. The water level lies frcm 20 to 50 feet
below the ground. Dug wells in this area, as in the synclinal area of
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Fairfax County, failed in great numbers during 1930 and 1931. Some
were dug deeper, but many others were drilled or neglected temporarily.
It would not be advisable to dig new wells, as drilling usually has been
found to be the more satisfactory procedure.

Springs are not very numerous or large in this area of Arlington
County. They occur as seeps near the {oot o{ the walls of valleys.

Coq.stal Plai,n area.--The drilled wells in the Coastal Plain area
are very satisfactory on the whole. Many household wells of small di-
ameter and moderate depth deliver more than enough water for ordinary
uses. Some of the wells drilled near the western edge of the Coastal
Plain in the thin terrace gravel are not very successful because the ter-
races or sheets of gravel have been cut up into small patches by stream
erosion; thus the intake area for such wells is very small. On the other
hand, near Alexandria some wells (No. 1758) put down for the Alex-
andria fce Co. to a depth of 300 feet, gravel-packed and equipped with
screens, deliver from 100 to 160 gallons a minute each. The strongest
wells in this area are shallow drilled wells, 6 inches in diameter, in the
Recent alluvial material on the west bank of the Potomac near the Wash-
ington airport. One rvell (No. 1737) 5 feet deep yields 350 gallons a
minute and one 27 feet deep yields 320 gallons a minute. Not all the
wells drilled near the river are so strong, however.

Dug wells are mostly shallow, from 15 to 40 feet deep. The yield
of these wells, where known, is small. Arlington County is thickly
settled, but much of it has no system of sewage disposal other than
private septic tanks; therefore it is probable that owners of dug wells
would be wise to abandon them in favor of city water or drilled wells.

There are a few springs in this part of Arlington County. The yields
are small, but those used for domestic supplies appear to be adequate
and reliable. However springs are open to the same objection as dug
wells-the danger of pollution.

MUNICIPAL SUPPLIES

There are no cornmunities in Arlington County that derive their
water supplies from ground water.
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WELL

T*ln4l.-Welb in

Well
DUm.
bs

1?fl)

1701

1702

1703

t704

r705
1706
1707

West of Chain Bridge, whish is at
northmoet point in ths couty.

2 milm northwest of Ea[s l{il!. . . . . -

2 milee northweet of Ealls Eiil, which
is 2'4 milm weet of Rtrslyn.

Midmy betwea Chenydale, which
l8l m[6 rest of Rogelyn md
Chain Bridce.

Vmdemerken which ie 2 niles
northwt of tr'alls Chwh,

Valderwerken .

14 mile northwest of Eells Ell.. . . . .
Liviwton Eeights, which is 2X

miles wmt of Rmslyn.

114 nilm northeast of Falle Chuch..
lX milee northwt of Falls Chwh

on Iree Eighmy.

Le Highmy.
EalleHill.........
Cherrydale........
Cherrvdale. . .. .. ..

Cherrydale.......,

Betwen Cherrytlale md Rosslyn....

Betwen Cherrydale antl Rmslyn.. . .
Rosslyn. , . .. .. .. ..

Between Cherrydale and Cluendon
on lYashinsfou & Old Doninion
Railwsy. -

Betwen Clarendon and Ch*rvdele,.

1 mile east of Falls Chuch. .. ,. . .. .

Eeuy 1ent2..............

Smgmuller School.........

I. W. Iangton............
(?).......................

J. B. Wne.. . ' .. .. .. .. .. .'.

J. A. Hickg. . .. .. .. .. .. .. .
S. W. Fox...........'....
I. C. Buneeton.....,.,...

L. E. Shoemaker. . .. '. . . . .

John M. Iangoton School'..

E. M. Shreve.......,.....
E. M. Sbreve. .. .. .. .. . .. .

Cherrydalo School.. . ., .. . .

George Cullen,.....'......

Lvon& Fitch..,..........
Woodrow Wilson gohool... .

Bcgmann's laundry. . ' .. .

Eiro Tums Glase Co. .. '.
Crunner Lmber Co.......
G. B.-8. Ricker.. .. .. .. .. .

Maroey'e dBiry:...........

Marcey'e dairy.... . .. ,. .. .
Marcet's d&iry.....,......
Arlington Bottling Worke.. .

Virgiria Ice & Fuel Corpo,
ronon,

*#;J"fl'and Lee Eigh

B. E. Barnes..............

;;;;.;
GeorEe Cullen...........

J. T. Helbst. . . . ... .. . .

Gmme CulIen...........
GmrEe Cullen........'.,

;;; :

Georgo Cullen...,.......

'W. E. Crmon....'......

1708
1709

1710

1711
t7t2
1713

r7u
t7t5

t7t6
t717

1718

rTts

1720
tTzt

t7n

1723
1724
1725

t726

Claresdou.
Cl*endon.
Cluendou.

W. E. Cmon
Georeo Cullen
Gm.iullen..

1728

t729

1730

l4 mile northeast of tr'alls Chwch on
Le Hicbmv.

% mile eisi of Fdls Chuch.......,
i-mite northwt of Fslls Chuoh.. .. .I mile northwt of Fslls Chuoh.. ..
1 mile northsst of Fa.lls Church on

Lee Eishmy.
1 mile no-rthuirt of Falls Chuch on

TYPU
d

sell

Drilled. ..
Drilled.. .

Drilled...

Drilleil.. .
Ddtld...
Drill€d.. .

Drilld...

Dus. . . ..

Drilled...
Drilled...

Drilld...

Drilled...
DriUed.. .
Drillod...

Drilled...

Drilleil...

Drillerl,..
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RECORDS

Arlington County, V r ginia

Sand, decompoeed
gmnite, and a
little soud Fanit€,

Tonaceravel-......

Deeyed granite.... .

Granite....,........

1700

1701

t702

1703

1704

1705
1706
1707

1708
t70s

1710

1711
1712
177S

17t4

IttS

1716
r717

1718

1719

1720
1721

1722

17?B
1724
1725

1726

t726h
1?26b
1727

1728

t729

1730

4
8

2

o

Very
smll

60+

24

30

Depth
of rell
(f€et)

ol

L'

54t4

35

31

560
186
90

122
80

80

100
OJ

oo

114

40

46
60

83

84

su
180

740
705
40
40

140
I'D
lo
w
60

100
150
180

30
60

r00
30-60
139

96

I[ell
nm-
ber

Depth
no

nater
level

in feet

'Watu-

bearing
matsial

Gmlogio hcigoD
Yield

(gallom
minute)

Grmite eoil and
croite.

G;trite............
Gmnite.............
Granite..........,..

Granite......,......

Groite soil and 7
fet of cmite.

Grmite. 1. . . . . . . . . .

Granite.....,.......
Grmite.............

Grmite.............
Granits............
Grmite. . . . . . . . . . . .
Grmite. . . . . . . . . . , .
Granite.............
Grauite............
Gmnite.............
Tonace gravel..,..,.

Gravel. . . . . . . . . . . . .

Deoompmed granite.
Decomposed granite.
ulay...............

Tenme gravel......

Tmme gravel (well
went 4 f@t into

^ 
grmite).

(imilte.............

Akonkian (?).......

Algonkiau (?).......
Algonkian (?).. .. .. .
Alsonlim(?1.......

Algonkian(?).......

Algonkim(?).......

Alconkian(n.......
Aleonkian(?).......

Recent5 Pleistooeno
and Pliooeue (?).

Recent, Pleistoceue
autl Plioeene (?).

Algonlian (?).. .. . . .

Buckete ued.

Eald pmp.

77 feet of 6-incb casiug.
58 feet of 6-iuch msing.
47ri.rchcasi.ry.

6-inoh cuing.

ij*p-',itLi pri'i'b.' w"tl,l'
becoms mudd:r after
rain.

Electric deep-well pump.

l8_foet of -6-inch casing.
Deep-well pump.

' ij.i'p'-',jti i,i.i." i;b' ii
60 feet of 6-inch cm-

riSs;"rh *u cased only
about 16 feet or less.
Electrio double-rction
deep-wellpump. Anal-
ysir on p. 196.

'ivititi,itiu. " " " " " " "
Electric deep-well pump.

Perforated ming from
20 to 69 teet,

Myen electric dep.well
pumps. Tenperatue
61"F.

Electric deep-well pmp.

90 feet of &inch cming.

s8x

5r%

28

23

35
50*
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WELL RECORDS

Ti^sl-a 41.-Wells in Arlington

1732
1733
1734

t7?5
1736

1731

1737

1738

7740

1745

1746

1747

1748

t753

rl uile veel of Balleton, which ad-
ioius Cluendon ou wmt.

1 mile west of 8a11s1ou............
Ballston.-............... :;.:...::
Balleton . . .

Ballstou......
Neu tr'ort Myer, which is ,4 nile

southwst of Rossl1a.

Arlington Junction, wbich is 2/2
milm southemt by muth of Roos-
rln.

Arlingtou Junction.

Arlington Junction.

Jobmon Eill, which is 2% milee
oouth of Rmslyn.

2 miles muthwest by south of Rosslyn,

1}{ miles southest of Falls Church..
2 mils eoutbemt of Falls Chuch... .

2 miles eoutheet of FaUs Chuch... .

Barcroft, which is 2ll miles muth.
west of Romlyn.

Bmcoft...........

Barcrcft.....

3 miles northeast of Alexandria. . . . . .

2l miles south of Rmslyu.........

2l milm eouth of Rmsl1n.........

2}l mile muth of Romlrn. ...,....

2)l milee south of Roaslyn..........

3 mils southest by ext of Rmslyn.

Dr. R. S, Noland..........

E. J. Isied.
E. T. Mullin..............

James Colliflower Co......
Gulf Refining Co..........
Jefremon School...........

Patrick Eenry School..... .

1742
1743

lfu

T. T. Reeves.
J. L. Shaw.

t749

t750

t75l

7752

'Walter O'Eua

Mn. W. Home............

Kemper School............

Gibson Gardaer...........

Mis Simpson.............

Mrs. Clrk.

J. L. Price,...............

nDepth below baeement floor.

Drilled...
Dug. . ., .
Drillerl. . .

Ddlled...
Drilled.. .

W. E. Crosou

W. E. Croeon...........

Drilled...
Dug.....

Drilled. ..

w. E. urson..

Drillod.. .

ftilted...

Drilled.. .

Dritled...

DriUed.. .

90 feet
dJg.r 

"tstoillm.

Drilled..;



9.pth
OI WET
(fct)

93
23-25
114

38
68

h27

r89

h5

lo

49

130

137
25

lo

150

129

?

ot

163

143

-ColrrrNuEo
C ounty, I/ ir gini a-C ontinue d

Sand...........

Gmnite.. ......
Granitesoit.....
Granitesoil.....

Granite........
Granite-......-.

Terrrcegnvel..,...
'White 

eand in ter-
tace trravel.

Smd aad gravel.. . . .

Teraegravel.......

Granite. .

Tenace gravel....

Terraee gravel. . ...
Sand.............

Dug portion iu blue
clay;.drilled- por-
tron In Sand and
gmvol.

Anlrncron Counry

Geologic horizon

Depth
to

wat€r
level

in feet

Rwert, Pleistocene
and Pliocene (?).

50 feet of S.inch cmiru.
Deep-well pump wii'ir
capacity of 3 gallore
a mnure.

*6incbcxiw.trno DumD.
114 fet of'Ginch casine.

Electric deep-w e fl
DUMD.

3? feet;f 4r,6imh casins.
27 fleetot 4)4-inch wits.
&ilch cuing io the bot-)

tom ofwell. I

Dep-well electric pumnl
on 8Ffoot well. 

- - 
i

Deepest well penetratesl
the PotomaCcroun. I

67{ feet of 8-iuch ming.'

&inch well.

40 feet of 6-inch cmiu.
Deep-well pun. ca
prcity 3 galloroi min-
ute.

65 fet of &inch casins.
Dep-rell nqpn vittr
ogarcn a utrute c&
pacity.

127 feet of &inch caeilg.

;,-;;";;;.;,;
Deepwell pmp, ci-
paoity 3 galloos a
mtrute.

Electric deep-well omo:
exhauts Tfet of watii
in 1{ hous.

70 feet of 6inch casius,
Deep-well pump, ci-
pacitySgallomamin-
ute.

60 fet of &inch tena
cotta caeiag. Hand
DUMD.

90 fret of &inch esim.
Depwell pump, c*
pacitySgallomamin-
ute.

143 feei of 8-inch mim.
Myere deepwell pum[,
capacity 15 gallou a
minute. Supplies 120
oou6.

73 feet of oasiug.

193

Water-
bearing
mtarial

Yield
(gallom

a minute)

Algonkian (?)......
Algonkian (?)......

Recent, Pleistocene
and Pliorene (?).

Recent, Pleistoceue
and Plioqene (?).

Rmnt, Pleistobene
and Plioeno (?).

Recent, Pleisto-cene
md Plioceae (?).

Rerent, Pleiatocene
and Pliocene (?),

Algonkian (?).......
Recent, Pleistocene

and Pliocene (?).
Reent, Pleistocene

and Pliocene (?).

Recent, Pleistocene
and Pliocene (?).

Recetrt, Pleistoceue
and Pliocene (?).

Algonkian (?).......

Recent, Pleistoeene
and Pliocene (?).

Receat, Pleistocene
and Pliocene (?).

Rment, Pleistobene
and Pliocene (?).

Rereut, Pleieto'eae
and Pliocene (?),
Potoru.

ReceDt, Pleistocene
and Pliocene (?),
foDolm.

Rment, Pleistoene
ard Pliocene (?),
rotom0.

20
2l

10

10

10

t2

ll

70+

o
o

320

30+

350

30

t
16

t2

t7B7

1738

1739

t740

t7g2
t7s3
1734

1735
1736

N
20+
38

t742
r743

t744

n
4

o

t747

1748

t749

1750

l75r

1752

21

65+

80+

40+

40+

100+?

40

8

6

o

10

10-12

25-35Sand. . . . . . . . . . . . . .
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WELL RECORDS

TrsLe 4l.-Wells in Adington

F, N, Eagmnn, Jr.... '.

F. N. Hagoann, Jr......

tr'. N, Eagpann' Jr......

Drined.

Drilled



-Coxrrxuno
C ounty, V ir gini a-C ontinue d

Water-
beuing
rotqial

Alluvim..........
Alluvium and saad

andgravel.......
White mnd 12 feet

thiek from g0 feet
to 102 feet,

Anr,rNcrom Couivry

Geologic horizon

195

Well
lum-
bs

Deoth
ot weil
(feet)

o

28-29

125

Eand pump,

Eand pump. Cm be
prmped dry.

1754

1756

1757

90
90
90

302-foot well hm electric
centrifugal pump;
others, air-blom
pmps. Water used
for amonia coils;
temperatue 55otr'.;

- amllnis. on p. lg6.
rrDcn cmlng.
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1722

ANALYSES OF WATER

Trll.e 4T-Analyses of ground water from .ldington County, Virginia

[Analyst, S. K. Love. Parts per million. Well 1722 is at Rosslyn, well 1758 at Alex-
andria: see also Table 4l.I

Silica (SiO1).
Iron (Fe)....
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)....
Potassium(K)....
Bicarbonate (HCO).
Sulphate (SOr...
Chloride (CD. . .

Total hardness as CaCO: (calculated).
Date of collection (1931)..

i4"
t2

(

"67 1

19L
b7

118
.10

"3 58
184

Oct,2I

1758

48
.04

t.4
.+

22
3.4

5U
1l
3.0

.36
116

5.1
Oct.2l

"Calcuiated.bBy turbidity.
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a
Quantico slate --- __,__ 20

water-bearing properties __20, 5l-52
Quartzite __________23
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Reeves, Frank, cited_ - __, -___29, 69
Roberts, J. K., cited____________4, 26
Rock formations ----- __ __,16-24
Romney shale ------___--_________18

water-bearing properties,-18, 54-55
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Sandstone 19, 20, 21, 22, 44-46, 5l-52,
52-53, 54,61, Pl. 3

Schist -----, -, 23,.40-41, 61, Pl.7
Sedimentary rocks, occurrence of

ground water ___-__32-33
Shale 18,20,21,52-53, 54-55
Shenar-rdoah County, well records

82-83
Slate --- ---, 20,51-52
Spring --, ___-_-_Pl. 4
Stones River group -_.-- __-,____-.20

water-bearing properties __20, 49-51
Stose, G. W., cited ______13
Structure 25-26

occurrence of ground water in rela-
tion to ----- ___27-30
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Temperature ___ _ __10
Tomstown dolomite __ *___,______ZI

water-bearing properties_,21, 46-47
wells in ___ __61

Topography -13-15, 63, 84-85, 94,123-
v4, $a_151, 187

Tuscarora sandstone -- , __,19, Pl.3
water-bearing properties _'19, 52-53

v
Valley and Ridge province, geomor-

phology ____ ___r,3-14
Valley-ffoor peneplain-_--____ _Pl. 4

w
Warren County

well records _____82-83
Washington, D. C., rainfall-___10, 11,

Pl. 5
temperature ____ _____10
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tions -- ------______16-24, 39-61
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well in -_--____ ___61
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We11s,-33-37, 61, 70-79, 82-83, 88-91,

100-115, ll8-121, 130-141, 142-147,

160-181, 182-185, 190-195, Pl.5
Weverton sandstone --'---- ----22

water-bearing properties - 22, 44-46

White marble ----,-24
water-bearing properties-.---24, 39

wells in ----- ,'--,-' -,,----' 61
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Winchester, area and population,-6, 7

r4infall - --.10
temperature ----- 10

Wissahickon schist, residual soil on
PT.7
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wells in -- ------ 6l




