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The Honorable Dan K. Moore
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Dear Governor Moore:

I am pleased to submit Ground-Water Bulletin Number 5,
“Geology and Ground-Water Resources of the Monroe Area,
North Carolina.”

This report gives the results of an investigation made by the
U. 3. Geological Survey in cooperation with the North Carolina
Department of Water Resources, as a part of the program of
reconnaissance investigations to evaluate the ground-water re-
sources of the State. If presents the data collected and describes
the general geological and ground-water conditions in Anson,
Stanly and Union Counties.

This report is a valuable contribution to the knowledge of the
ground-water resources of the area. It will be available to all
persons and agencies concerned with the development and con-
servation of those resources.

Respectfully submitted,
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Walter E. Fuller
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Geology and Ground-Water Resources
of the
Monroe Area, North Carolina

By

I’owiN O. FLOYD

ABSTRACT

The Monroe arca includes Anson, Stanly, and Union Counties
in the sonth-central part of North Carolina. It has an area of
1,575 square miles and had a population of 109,746 in 1960. The
economy is both agricultural and indust rial.

The area consists mainly of low rounded hills with gentle
slopes in the southeastern part of the Piedmont prov ince. The
altitude of land surface ranges from about 150 feet to 936 feet
above mean sea level, and the land surface slopes generally
toward the southeast.

The surface is underlain mainly by metamorphic and igneous
rocks, chieily tuffaccous argillite, Taminated argrillite, tuff, phyl-
lite, gneiss, granite, and diorite-gabbro. A belt of Triassic rocks
in Anson County contains sandstone, shale, and other sedi-
mentary rocks.

The tuffaccous argillite iz the chief agnifer of the area be-
cause it has a relatively high permeability and wide areal extent.
The yield of individual wells in this aquifer averages about 13
gpm (gallons per minute), and may be as much as 200 gpm.

The vield of wells in the area is related to to pography. The
average vield of wells on hills is about half the average vield of
wells in vallevs. The majority of the wells in this area are
drilled on upland sites where conditions are unfavorable for
obtaining more than 5 to 10 gpm {from a w ell.

Generally, the vield of wells is determined by the secondary
permeability of the rocks, which decreases with depth. There is
usually little increase in the vield of wells below a depth of about
250 feet.

The present utilization of ground water in the area is only a
fraction of that available from the aquifers. Recharge and dis-
charge are apparently in natural balance because there is no
evidence of perennial lowering of the water table.



The chen?ica] quality of the ground water in the area ranges
frem a sodium-bicarbonate type to a calcium-bicarbonate tyj)e.
The over-all quality is usually good, and the water is acceptable
for domestic or municipal uses with little or no treatment. Iron
concentration is generally less than 0.3 ppm. Hardness is some-

times an objectionable property of waters from the argillite and
sandstone units.

INTRODUCTION

This report is the tenth in a series desioned to give a general,
or reconaissance-type appraisal of ground-water  resources
throughout the entire State (fig. 1). The area desceribed in this
report comprises Anson, Stanly, and Union Counties. The area
takes its name from the City of Monroc in Union County.

The investigation was made by the Ground Water Branch,
U. 8. Geological Survey, in cooperation with the North Carolina
Department of Water Resources. The report was prepaved nnder
the immediate supervision of . M. Brown, District Geologist,
Ground Water Branch, U. S, Geological Survey.

The fieldwork in the Monroe area was done between July 1960
and March 1962, The work consisted mainly ot colleeting and
interpreting data from about 560 wells, and reconnaissance
mapping of the geology. Representative samples of water were
collected and analvzed by J. D. Thomas, Chemist, Quality of
Water Branch, U. S. Geological survey.



Figure 1. Index map of North Carolina showing areas covered by recon-
naissance ground-water investigations, ’
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GEOGRAPHY

Area and Population

The area discussed in this report covers 1,575 square miles.
According to the preliminary report of the U. 8. Census Bureau,
the area had a population of 109,746 in 1060. Urban population
is centered in six cities or towns, cach having a population in
excess of 1,000. The urban population is 21,268, or approxi-
mately 28 percent of the total population. The remaining 72 per-
cent of the population is considered rural and is centered in or
near 20 incorporated and unincorporated towns and villages in

the area.
conomy

The economy of all three counties in the area is predominantly
agricultural. According to the 1951 farm census, 88.5 percent of
the total area was in farmland. Crops and pastures covered 46
percent of the total area and 42.5 percent was covercd by forests.

The agricultural crops that provide the main source of income
are cotton, lespedeza, corn, wheat, and soybeans. In southeastern
Anson County, peaches are an important crop. The total annual
income from these products is about $15,000,000.00. During the
last decade, poultry, beef, and dairy cattle have become an im-
portant industry of the area. Annual income from these sources
almost equals that of farm crops.

Textile manufacturing is the most important industry in all
three counties, employing well over half of all industrial workers
in the area. Other industries in the area inclunde lumber, stone

b



and clay produets, aluminum smelting, and the manufacture of
furniture and hardwarve.

Mineral Resources

Crushed stone for road metal and for general construction
purposes is produced from a large quarry near Monroe in Union
County and from smaller quarries scattered throughout the three
counties of the Monroe arca. Brick clays are mined and bricks
produced at Norwood and Isenhour in Stanly County and near
Monroe in Uniou. Light-weight aggregate for construction pur-
poses is produced from rock mined near Aquadale in Stanly
County. Sand and gravel are mined in Anson County, particu-
larly in the vicinity of Lilesville. The above mentioned mineral
products constitute the bulk of the mineral resources currently
being mined in the Monroe area. A few small quarries that pro-
dhice stone for flagging purposes are operating in Stanly County.
In the past, gold and copper were mined in Stanly and Union
(‘ounties.

Climate

The annual precipitation ranges from a maximum of 46.1
inches at Albemarle in Stanly County, to a minimum of 43.5
inches at Monroe in Union County, according to records from
the U. 8. Weather Burcau stations at Albemarle, Monroe, and
Wadesboro. The monthly distribution of precipitation at the
Monroe station is plotted in figure 2. The mean monthly precipi-
tation ranges between 3 and 4 inches during the first 6 months
of the year. July and August are the months of greatest pre-
cipitation, having mean totals in the magnitude of 5 inches. The
lowest mean total precipitation oceurs during October.

The average annual temperature in the Monroe area is 61 de-
grees. Records from the above-mentioned weather stations
indicate there is little variation in average temperatures hetween
stations. The lowest temperatures occur during December and
January, and the highest temperatures are recorded during
July, August, and September.
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Climatic summary for Monroe, Union County.
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Topography

The Monroe area lies within the upland section of the Pied-
mont physiographic province, which is an uplifted, submaturely
to maturely dissected peneplane.

The sedimentary rocks in the area strike generally northeast-
southwest. The igneous intrusives are generally elongated and
strike northeast-southwest. The relative resistance of different
rock types to crosion controls the topographic expression in the
area,

Average altitude of the upland surface ranges from about 150
feet above mean sea level in the southeastern part of Anson
County to about 800 feet in western Stanly County. The highest
altitudes of the area are in northwestern Stanly County, in the
Uwharrie Mountain range. The highest of these hills is Morrow

Mountain, which has an elevation of 936 feet above mean sea
level.

Drainage

The area is drained by the Pee Dee and the Wateree Rivers
and their tributaries. Most of Anson County is drained to the
north by the Rocky River, which flows into the Pee Dee River, or
to the east by the Pee Dee River, which forms the eastern border
of the county. A small part of southwestern Anson County is
drained to the south by several small streams that empty into
the Great Pee Dee River in South Carolina. The southern part
of Stanly County is drained by the Rocky River, which flows
along its southern boundary. Most of the eastern part of the
county is drained into Badin Lake, the Pee Dee River, and Lake
Tiller, which forms the eastern boundary of Stanly County.
About three-fourths of Union County is drained in a north-
easterly direction to the Rocky River. Approximately 20 percent
of the county, the southwestern part, is drained to the south-
west into the Wateree River in South Carolina. The remainder
is drained to the south into Lynches River, which empties into
the Great Pee Dee River in South Carolina. The courses of the
individual streams within the area are diverse, and the drainage
pattern is largely controlled by the geology of the area.

GEOLOGY

Introduction

During the fall and winter of 1961-62 a reconnaissance survey
was made of the geology in the area. With the exception of the
mapping of the Albemarle quadrangle (Conley, J. ¥, 1962},
little geologic mapping in the area had been done prior to this
time. The existing geologie maps were inadequate for the pur-
poses of this investigation; therefore, reconnaissance geologic
mapping was a necessary part of the projeet work. (Sce fig. 7, 9,
11). The rock units shown on the maps are generalized in some
cases and usually contain more than one type of rock. The differ-
ent rock types were grouped into mappable units on the basis of
similarity in age, petrology, or water-bearing properties. They
are discussed in the following scetion in the same order as they
appear on the geologic maps.

Area Distribution and Character of Rock Units
Sands and clays of Quaternary age

Sand and gravel of Quaternary age are considered generally
to be the youngest geologic unit in the area. The unit oceurs at
elevations ranging from about 400 feet above mean sea level in
the vicinity of Lilesville to about 250 feet east of Morven. Out-
crops are in isolated patehes and pockets of various size throngh-
out the southeastern part of Anson County. The unit consists of
varicolored. laminated, crosshedded, kaolinitic sands and clays
and deposits of well-rounded stream gravels, all apparently of
continental origin. The gravels of this unit range from pea size
to small boulder size. The thickness of the deposits ranges from
a feather edge to more than 50 feet. Excellent exposures of this
unit can be seen along Highway 74 about 3.5 miles cast of Liles-
ville and, in the same vicinity, in a commercial gravel pit where
the gravel is mined for road metal.

Triassic (Newark Group)

Rocks of the Newark Group were namecd for Triassic expo-
sures near Newark, New Jersey. In 1875, W. C. Kerr (1875)
correlated these rocks with the triassic exposures in North Caro-
lina. Three formations are distinguishable within the Newark
Group (Campbell, M. R., and Kimball, K. W., 1923}. In descend-
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ing order of age, they are the Sanford, Cummnock, and Tekin
Formations. These formations form one water-bearing unit and
were mapped as one unit during this investigation.

tocks of Triassic age are exposed in the Monroe area in a belt,
ranging in width from about 6 to 10 miles, that extends in a
northeast-southwest direction across the central part of Anson
County and into the southeastern corner of Union County,

The Triassic rocks are bordered on both sides, and probably
underlain, by rocks of the Carolina volcanic-sedimentary group.
Quaternary deposits of sand and clay overlic small areas of the
Triassic rocks along their eastern edge,

The rocks of Triassic age consist generally of red, brown, and
gray sandstone and siltstone and lenticular beds of red {o purple
claystone, Lenticular beds of fine-to medium-grained, crossbed-
ded, arkosic sandstone that are conglomeratic in places are
scattered throughout the unit. Several exposures of a basal fan-
glomerate occur along the western houndary. The basal fanglom-
erate usually consists of angular to well-rounded fragments of
rocks from the Volcanie-Sedimentary group along with red,
brown, and purple sandstone pebbles and cobbles. The matrix is
clay and arkosic sand. Dikes of dense black diabase, ranging
from a few feet to more than one hundred feet in width, have
intruded these rocks. These dikes are considered generally to he
of late Triassic age.

The Triassic sediments in Anson and Union Counties were
deposited in a graben, and are thickest along the eastern gide of
the basin where the greatest vertical displacement occurred.
Subsequent upheaval and erosion of the area have exposed the
basal conglomerate on the western edge but not on the eastern
edge of the graben.

Most of the outerops of Triassic rocks are deeply weathered to
a red, gray, purple, or brown residual clay. Typical exposures of
this group can be found on Highway 52 between Wadesboro and
Ansonville in Anson County.

Granite

Granite occurs in three widely separate localities in the Mon-
roe area. The largest body of granite is in eastern Anson County
where it has intruded rocks of the voleanic-sedimentary group
and the gneiss unit. The o*her two granite bodies occur along
the western border of Union County where they have intruded
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Plate 1. Porphyritic Granite With Included Fragments of Gneiss,

rocks of the lower voleanie uunit. King (1955) considers these
granites to be a part of the igneons rocks in the Chavlotie Belt.

In Anson County the granite is porphyritic and is exposed in
an area ol about one-fifth of the county. In meny places it is
overlain by Quaternary deposits. Nenoliths of gneissic rocks
occur in the granite near the granite-gneiss contact (pl. 1). A
highly metamorphosed contact zone of phyllite and schist is
transitional between the granite and the voleanic-sedimentary
group, indicating that the granite intruded the rocks of the
volecanic-sedimentary group and the gneiss unit. The granite in
this body is light gray and medium-to very coarse-grained. 1t
contains large phenocrysts of feldspar, and biotite is prominent.
Large well-rounded granite boulders are found frequently on
hillsides and in stream valleys. The weathered zone ranges in
thickness from a few inches to several fect, The soil produced by
weathering is recognized by its coarse texture and characteristic
buff to reddish-yellow color. Several onterops of granite can he
seen along Iighway 52 between Wadeshoro and Morven in An-
son County.



The two granite bodies in Union County differ from the Anson
(?0unty granite. They are non-porphyritic and contain less bio-
tite, also they vary from light-gray, coarse-grained rocks to dull-
gray, fine-grained rocks. The weathering properties of the Union
pounty granite are similar to those of the Anson County gran-
1tes, and a similar soil is produced,

Diorite-gabbro

The dif)rite-gabbm unit, which covers an area of about six
square nples, has the smallest areal extent of the geologic units
mapped in the Monroe area, It intrudes a granite body hear the
western extremity of Union County and extends in a north-
south-trending belt, one to two miles wide, from Mecklenburg
Cou'n'ty into South Carolina. The rocks in this unit range in com-
position from diorite to gabbro. The diorite-gabbro is a massive
coaljse-textured rock composed mainly of hornblende, fe](lspar’
augite, and varying amounts of quartz and accessory mineralsi
These rocks usually crop out as rounded boulders that are rela-
tively unweathered. On the surface these rocks are black or
dark-gray and pitted, apparently due to differential weathering
am(.)ng.the constituent minerals. Laney (1910, p. 59) explains
the}r pitted surface as follows: “This is probably caused by the
resistance of the purer phenocrysts of augite which withétand
weathering better than the hornblende ‘sponges’ and hence are
left as projecting masses.” On a freshly fractured surface, these
rqcks have a glossy luster. The unit is covered generall}i by \a
thick layer of dark-red or brown residual soil.

Phyllite and mica schist

The bhyllite and mica schist unit oceurs in both Anson and
Union Counties. In Anson County it forms a narrow contact zone
bgtween the porphyritic granite and the tuffaceous argillite. The
width of this contact zone ranges from about a hundred vards
to.abou.t three-fourths of a mile. In southwestern Union County
this unit forms a contact zone between the lower voleanic unit
and the southern granite body in that county. It extends as a
belt, ope-half mile to three and one-half miles in width and about
ten miles in length.

T}}e unit is composed principally of phyllite and mica schist
but in some places it containg other rocks——including rhyolite:
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granite-gneiss, and lithic tuff. The phyllites and schislts were
apparently devived from the volcanic rocks with which they are
associated and were altered by contact metamorphism at the
time of the granite intrusion. Due to extensive weathering, out-
crops of fresh rock are scarce. The thick layer of residual soil
consists of clay mixed with fragments of quartz and mica. The
soil color is usually dark-red or reddish-yellow.

Gneiss

Within the Monroe area, gneissic rocks were mapped as a unit
only in the southeastern part of Anson County where they crop
out in an irregular-shaped area of about 10 square miles that is
surrounded by the porphyritic granite, This unit consists mainly
of biotite-gneiss and some sericite schist. There are many grada-
tions between the gneiss and the schist in the unit. Quartz, horn-
blende, and garnet are the principal accessory minerals.
Typieally, the rock has gray color and a medium to coarse tex-
ture. Where the biotite content increases, the color becomes
darker. Banding is common in this unit. Massive boulders crop
out on hillsides and along creek heds; the residual soil mantle
is generally only a few feet thick and dark red in color. There
is a contact zone, usually less than one-quarter mile in width, of
intensely weathered gneiss between the gneiss and granite unit.

(arolina Voleanie-Sedimentary group

The rocks of the Carolina voleanic-sedimentary group underlie
all of Stanly County, most of Union County, and approximately
one-third of Anson Couuty. They are a part of what has been
popularly known as the “Carolina Slate Belt,” a northeast-
trending band of voleanic, sedimentary, and low raunk meta-
morphic rocks that ¢crop out across the entire State in the eastern
and central Piedmont, Numerous writers have pointed out that
the term “Slate Belt” is misleading since slate is not the pre-
dominant rock type of this gronp. Stromquist and Conley (1959)
used the name “Carolina Voleanic-Sedimentary group” or,
simply, “Voleanie-Scdimentary group” in describing these rocks.
This terminology is used in this report.

Conley (1962) established a stratigraphic sequence for rocks
of the volcanic-sedimentary group in the Albemarle quadrangle,
part of which is in northeastern Stanly County. Due to the
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~recon.naissance scale of the present mapping, the units described
in this report correspond only in part to those mapped by Con-
ley. However, the writer follows many of the stratigraphic and

lithologic concepts advanced b i o
. 5 y Conley in the des
units that follow. escription of rock

Upper Voleanie Unit

. In the Monroe area, rocks of the upper volecanic unit crop out
In scattered areas in northern and northeastern Stanly County.
The outerop areas normally correspond to topographic highs
Conley (1962) referred to these rocks as the “Upper Vo]cani(:
quq‘uence” and mapped them in three separate units. In descend:
ing o‘rder of age, Conley’s units were composed primarily of
rhyolite, basaltic tuff, an andesitic tuff. Because of the relatively
sm‘all areas underlain by these rocks, they are grouped into one
um't for the purpose of this report. All three of the units differ-
ent;ated by Conley are not present in any single outerop area but
their interrelationship is apparently conformable,

Rocks of the upper voleanie unit unconformably overlie the
rogks of the tuffaceous argillite unit and the lzlminvz\ted argillite
un.lt. The rhyolite of the upper voleanic unit caps Morrow Moun-
tain z}nd a few nearby hills. Conley (1962) indicates that the
rhyf)llte Is as much as 200 feet thick, Typiecally, it is a dense. fine-
grained flow rock that breaks with a conchoidal fracturei The
fresh ‘rock is gray to dark-gray in color. The rhyolite flows are
sometimes porphyritic and contain phenocrysts of feldspar and
betagquartz crystals. The flow lines are well preserved. Usually
the rock is well jointed but resistant to weathering and erosioﬁj
The soils produced by weathering range from lighf gray to buff
and vermilion in color. Good exposures of this rbck can be seen
?IQng the approach road to, and at the apex of, Morrow Moun-
ain.

The largest outerop area of basaltic tuff of the upper voleanic
unit extends in a north-south direction from Badin Lake to
Morrow Mountain. This outerop area comprises about seven
Square miles. Numerous smaller outerops are scattered through-
out northgrn and northeastern Stanly County.

' Accordﬁlng to Conley (1962), the basaltic tuffs attain a max-
i)mum.th{ck.ness of 200 feet. They are composed typically of
asaltic lithic-crystal tuffs and some interbedded basaltic flows.

These rocks are well jointed, exhibit spheroidal weathering, and
produce a dark-brown clayey soil,
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Andesitic tuff occurs in the upper volcanic unit in the area
south and east of New London. Conley (1962) indicates that the
andesitic tuff has a maximum thickness of 140 feet in this area.
It consists of dark-gray, massive andesitic tuff that often has a
scoriaceous appearance. It weathers readily to produce a clayey,
maroon-colored soil.

Tuffacecous Argillite Unit

The tuffaccous argillite unit is the most extensive geologic
unit that was mapped in the Monvoe area; it is exposed over
about one-half of Anson County, three-fourths of Stanly County,
and two-thirds of Union County, covering an estimated area of
over eleven hundred squarc miles. It conformably overlies the
laminated argillite nnit.

The tuffaccous argillite unit, coniposed predominantly of felsie
tuffaceons argillite and gravwacke, contains basie tuffaceous
argillite, felsie tuflf, mafic tuff, and flow material interbedded
with the two predominant rock ivpes. The unit has been intruded
by diabase and rhyvolite dikes and gabbro sills. These rock types
were mapped as one unit hecause of the similar hvdrologic prop-
erties of the two major rock types.

Gravwacke is more tyvpical of the upper part of the unit and
crops out along the axis of a large svneline near New London in
Stanly County.

The graywacke is composed typically of sand-sized quartz and
chloritized rock fragments, with some feldspar and argillite
fragments in a fine ground mass. The fresh rock is dark grayv-
green but weathers to a light maroon color.

As pointed out by Conlevy (1962) the gravwacke grades to
finer-grained equivalents to the southeast along the synelinal
axis. The finer-grained material is indistinguishable from argil-
lite in hand specimen. With the exception of the gravwacke
described above, the remainder of the tuffaceons argillite unit,
as mapped for this report, is composed principally of felsic
tuffaccons argillite. The unweathered rock is medium-grayv in
color; it weathers to a light-grav color. In the Meonroe area the
thickness of individual beds ranges from abont one inch to sev-
eral feet. In hand specimen, the rock appears to be a fine-grained
tuff, the only identifiable minerals being scattered fragments of
feldspar erystals. Conley (1962) indicates, that in thin section,
the rock is a microcrystalline tufl, the most readily identifiable
minerals being quartz and orthoclase,



‘The above-fiescribed graywacke and felsic tuffaceous argillite
Wth relaft'ed Interbedded rocks, comprise the tuffaceous argillité
u;nt, Regional structure consists of gentle open folds in'most
of the Momjoe area except in the area of the Gold Hill fault in
western Union County where the rocks have been tightly folded
and sheareq. The rocks of the tuffaceous argillite unit are of low
metamorphic rank, except in the areas adjacent to the Gold Hill

£ . . . .
au]i:, or to various intrusive bodies, where the rocks are of
medium metamorphic rank.

Laminated Argillite Unit

The laminated argillite unit is exposed in all three counties of
the.Mon‘roe area, where it overlies conformably the lower vol-
E(:lléc unit and is overlain conformably by the tuffacecus argillite

The umt. is composed primarily of thin beds, or laminae, of
leay gnd §1It-sized material. The laminae, less than one-eiéhth
inch in thickness, give the rock a banded or striped appearance.
The fresh rock is dark-gray in color; it weathers to shades of
red and yellow and produces light-gray and vellow soils. The
rock L'lsually has a well-developed bedding-plz;ne cleavage and
sometimes has an incipient axial-plane cleavage.

The contact between the laminated argillite unit and the tuff-

aceous argillite unit is gradational. For the purposes of this re-
pql‘t the contact was placed where the thicker beds of the over-
lymg tuffaceous argillite unit become predominant over tile
laminae of the laminated argillite unit, Structurally, regional
open folds predominate, but isoclinal and overturned foylds occur
Metamorphism is low rank, except where the unit has been up-.
faulted on the western side of the Gold Hill fault in Union
County. Here the rocks of the laminated argillite unit have been
metamorphosed to phyllite and slate, and traces of the original
bedding planes have been largely obliterated,
. Slump bedding in the laminated argillite has been observed
In several outcrops. Plate 2 is & photograph of such bedding made
gpstgfn}?ll quarry by the Rocky River in northern Anson County.
: 3 13(1)( n ‘(1949, p. 145) describes and explains slump structure
n roc“s similar to those of the laminated argillite unit as fol-
lows, These' structures are confined to a single bed or zone
betwgen undisturbed beds. In many cases the disturbance is
?estrlcted to layers a mere inch or two thick. Such deformation
1s usually due to subaqueous slump or gliding.”
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Plate 2. Slump bedding in laminated argillite. From quarry on the Rocky
River near Highway No. 52.

Lower Volcanie Unit

Rocks of the lower volecanic unit crop out in the western and
southwestern parts of Union County in two large irregular
shaped outcrop areas. They are the oldest rocks exposed in the
area.

The dominant rock types of the lower volcanic unit are fine-
grained felsic tuffs and crystal tuffs that occur interbedded
with rhyolite flows. These rocks are usually light-gray in color,
The unit is {requently intruded by mafic dikes, quartz dikes, and
rhyolite dikes.

Rocks of the lower volcanic unit generally are deeply weath-
ered. About one-half mile south of Indian Trail in Union County,
a drilled well penetrated highly weathered felsic tuff to a depth
of one hundred and thirty-five feet. This is an extreme case, but
the unweathered rock is usually so deeply buried as to make out-
crops a rarity. The lack of unweathered outcrops is character-
istic of the unit.
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' The rocks of this unit weather usually to a deep red color and
Im some instances to a creamy-yellow color. Some of the felsic
tl'lﬁ'S weather to a clean white kaolinic clay that contains sand-
s1ze quartz fragments. A good exposure of this material can be
seen about one-half mile west of Trinity in Union County.

Agriculturally, the soils of this unit are not very productive;
their primary use is for pasture land.

Geologic Structure

The Carolina volecanic sedimentary group has been folded
regionally with the Monroe area. The general structure ig a
series of northeast-trending synelines and anticlines; the larger
ones have wave lengths of ten to fifteen miles. Two major faults
have been mapped in the area. The largest one is the Joneshoro
fault, which extends across most of North Carolina and into
South Carolina. 1t forms the eastern boundary of the Triassic
basin. The other fault is the Gold Hill fanlt, which extends from
Davidson County through Union County and into South Caro-
lina. Evidence of several minor faults has also been observed.
There are probably other sizable faults in the Monroe area.
Large displacements could exist and show little evidence of their

presence because of the great thickness of the stratigraphic
units.

New London syncline

Northern Stanly County and a part of Union Countv contain
a large southwest plunging synclinal structure known as the
Nc?w London syneline. The tuffaceous argillite unit wraps around
this structure, and graywacke is exposed in its center (Conley,
J. ., 1959). The structural axis of this syneline can be traced
from. northwestern Montgomery County through Stanly County
and into the southwestern part of Union County, ‘ .

Troy anticline

The Troy anticline is the most extensive structural unit within
the Monrqe area. Conley (1962) noted that the width of this
structure is about 30 miles, and it extends from Moore County
we.stward]y to the Pee Dee River. Longitudinally, the structurz{l
axis }}as been traced from central Randolph County into South
Carolina, a distance of more than 80 miles, Within‘ the Monroe
area, the structure is exposed only in the southwestern part of
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Union County. The center of the structure contains the oldest
rocks exposed in the area, the lower volcanic unit. According to
Conley (1959), this unit represents an old land mass built up
from the sea floor by a series of volcanie eruptions and {lows.
Near the axis of the anticline several outerops of rhyolite por-
phyry have been observed that indicate the proximity of the
center of vulcanism.

The western flank of the anticline, in Union County, is tightly
folded, and a part of that flank has been altered structurally by
minor faults. The structure plunges to the northeast in the
vicinity of Altan, where the lower volcanic unit is overlain by
the laminated argillite unit and the tuffaceous argillite unit.

Jonesboro fault

The Jonesboro fault forms the contact hetween Triassic and
pre-Triassic rocks along the eastern edge of the Triassie basin
for more than one hundred miles. In the Monvoe area, the Jones-
boro faull bisects Anson Connty along a northeast trending line.
No attempt has been made to determine the vertical displace-
ment of this fanlt in Anson County. However, it is known that
about thirly miles northeast of Anson County the vertieal dis-
placement is at least 6,000 to 8000 feet., (Reinemund, J. AL
1955). No border conglomerate has been observed along the
fault in Auson County.

Gold Hill fault

The Gold Il fault has been traced from Guilford County
through the western part of Union County into South Carolina,
In Union County the fault zone is bounded on the eastern side
by parts of the tuffaccous argillite unit, the laminated argillite
unit, the lower voleanie unit, and the phyllite and mica schist
unit. Along the western side of the fault line, throughout the
area, it is bounded by a part of the laminated argillite unit, that
often has an almost vertical dip and has thin slaty cleavage,

Mincralization has been observed in many instances in relation
to the Gold TLill faull and to the associated minor faults. In the
early part of the century gold was mined in at least six different
mines in the western part of Union County. One of the oldest
mines in the county was located eight and three-tenths miles
southeast of Waxhaw on property now ewned by Brady Green.
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Th'IS mine is worthy {)f mention because it is situated near the
Z\}:Z of a large a.ntlcllne previously mentioned, and it provides
devee]::cgdsgrll)pt(})ftlng the; themjy that many smaller faults were
N thp i Is area in conjunction with the Gold Hill fault.

is same location and reportedly extending for one-half

mile along a ridge i ) i
' paralleling Can Creek i
phyllite and soapstone. 1o @ deposit of pyro-

GROUND WATER

Source

tiozhe. sm;lrce of‘ ground Water in the Monroe area is precipita-
in t. e form of rainfall and snow. That part of total
prec1p1tat19n which becomes ground water percolates downward
u.nder the influence of gravity until it reaches the zone of satura-
tion where all the interstices are filled with water. ;Fhe top of
the zone of saturation is the water table except where that sur
face is formed by an impermeable body. o

Occurrence and Movement

Ground water occurs in the openings or interstices in the
ropks below the water table. These openings range in/swize from
m}nute? pores in clays to large caverns in some limestones. Inter-
stices in unconsolidated sedimentary rocks such as gravei sand
and clz}y are primary pores or openings between the pa;ticle%’
cCroensollqatlop of a sedimentary rock results generally in a dé:
cons;tls):ctlin size and amognt of primary interstices through

" on apd cementation. In consolidated rocks, whether
se 11‘{1ental*y, igneous, or metamorphic in origin, secondary in-
terstices such as solution channels, bedding plaI;es joints, and
planes of schistosity, generally have greater inﬂt;eﬁce or’l the
oceurrence and movement of ground water than do i
interstices. pEmEY
noﬁ_ar:tiz;?:zecsidti}tlg cap‘am.ty of a ‘1'0ck to‘ Stqre water, under
Dercontage o ond r1onks, LS 1t§ porosw‘y, Whl(;h is the volumetric
Pl e e oc 't at is occupl.od. by interstices. Permea-
oariys & rock § apac1.ty for transmitting fluids in response to

8 in hydrostatic pressure. Permeability is governed by

le S1ze Slape a (0] e (0] 1 ‘el—
5 y m Unt, and de ree Of mt
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Porosity and permeability are not neecessarily velated. A clay,
for example, may have a high porosity vet yield little water,
because the small size of the interstices result in water being
retained by molecular attraction. On the other hand, a coarse
cand or fractured consolidated rock may have a considerably
lower porosity than the clay, vet it may vield more water because
of the size and degree of interconnection of fractures.

“An aquifer is a formation, group of formations, or a part
of a formation that is water-bearing™ (Meinzer, O. ., 1042).
For the purposes of this report, an aquifer is cousidered to be
4 rock unit that is capable of storing and transmitting sufficient
quantities of water to serve as a source of supply for human
consumption. The available water in an aquifer may be said
to be the amount of water that may be safely and economically
withdrawn. This depends upon the water-storing and water-
transmitting charvacteristies of the aquifer and the amount of
recharge water available to the aquifer., If discharge exceeds
recharge in an aquifer, over a period of time, the water level
in the aquifer will decline.

The Water Table

The water table is not a stationary surface of fixed configura-
tion but varies considerably according to certain natural influ-
ences. In the DMonroe area the depth to the water table is
governed largely by the topography. In stream vallers or
swamps the water table usually is at or very near the surface.
On wide flat uplands the depth to the water table varies from
a few feet to thirty or forty feet. On steep hills and ridges near
large streams, the depth to the water table may be as great
as 100 feet. Figure 3 illustrates the relation of the water table
to the topography.

Because the source of ground water is precipitation, the water
table fluctuates with the amount of rainfall. The intensity and
duration of the rainfall has a considerable bearing upon the
proportion of water that runs off directly, evaporates, or reaches
the water table. Soils differ in their ability to transmit water to
the water table or ground-water reservoir; those in the Monroe
area generally have low permeability. Thus a heavy rainfall
of short duration will result in a high percentage of surface
runoff. The same amount of rain, falling over a longer period,
will result in a much larger proportion of water reaching the
ground-water reservoir.
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Figure 3. Diagrammatic section illustrating the relation of the water

table to topography.

Streams

Srtream
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Temperature affects movement of water to the water table,
because the viscosity of water varies inversely with the temper-
ature. Cold water will move through the interstices more slowly
than warm water. In general, however, ground-water tempera-
tures do not fluctuate widely.

Evaporation and transpiration by plants also affeet the eleva-
tion of the water table. The amount of water lost by evaporation
from the soil is dependent upon the temperature, humidity, and
rate of air movement. During warm windy seasons of the year,
evaporation mayv be considerable. During the growing season,
transpiralion losses are greatest. The water lost by evaporation
and transpiration generally comes from the zone of aeration
above the water table. Nevertheless this loss niist be replenizhed
either by intercepting rainfall as it pereolates toward the zone
of saturation or by absorbing water by capillary action from the
zone of saturation: either results in a lowering of the water
table. Kven though rainfall is greatest during the summer and
{all months, the water table is at its lowest clevation because
of evapotlruanspiration effects.

During this investication, monthly records weve kept of water-
level fluetuations in 24 wells in the Monroe area. Iyvdrographs
of six of these wells shown in fignre 4, illustrate typical swater-
table fluctuations in various parts of the area. The hyvdrographs
show that the trend of the seasonal fluctuations is consistent.
However, there is considerable difference in the range of flue-
tuation between wells. Apparently, this is due to permeability
variations between the materials in which the wellg were drilled
and to variations in the porosity.

The seasonal cvele of water-table fluctuations in the Monroe
area is typical of the cycle in other parts of the State. It begins
usually, with a marked rise in water levels in December or Jan-
uary which continues until the beginning of the growing season
in April ov early Mayv. From Mayv to December, there is a con-
tinuous decline in water levels unless unusually heavy rainfall
causes slight, local rises.



Figure 4. g
Hydrographs of selected observation wells in the Monroe area
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QUALITY OF WATER

Introduction

Analyses of certain chemical constituents of ground water
commonly are an integral part of ground-water investigations.
The chemical quality of ground water may determine the usabil-
ity of the water. In addition, chemical quality may reflect the
geologic environment from which the water was obtained.

Rainwater contains dissolved gases, principally carbon diok-
ide and oxygen, which make it a weathering agent that interacts
chemically with mineral compounds that make up the rocks of
the earth’s crust. This interaction vesults in some mineral con-
stituents going into the agueous solution of ground water and
partial or total disintegration of some of the rocks involved. The
amount and type of these mineral constitnents, or dissolved
solids in ground water determine the characteristic taste of the
water. The quantities of absorbed gases and dissolved solids
that occur in a ground water at anv one {ime are dependent upon
several factors which include (1) the hydrostatic and atmos-
pheric pressures present in the system, (2) the temperature of
the water, (3) the chemical composition and physical charac-
teristics of the rocks, and (4) the length of contact timne between
the water and the niineral constituents of the rocks.

Qalts of common metals, which include potassium, sodium,
caleiun, magnesium, and iron, make up a large percentage of
the dissolved solids in ground walers. True salts are ionic in
character, being composed of cations and anions. Chemical
analyses of ground water involve the quantitative measurement
of the various ionic constituents that are present in the aqueous
solution. The proportionate amounts and chemical relationships
of the anions and cations present in the solution determine such
characteristics of the water as hardness and hydrogen-ion con-

centration. The results of the chemical analyses are expressed in
parts per million (ppm) by weight in this report.

Most of the ground waters from the Monroe area, that were
analyzed as part of this investigation, were caleium bicarbonate
waters. A few waters, primarily from localized arcas in the
Triassic rocks, were caleium chloride waters. These calcium
chloride waters usually contained, for the Monroe area, anomo-
lously high amounts of total hardness.

The following discussion coneerns the chemical constituents,
that were determined for ground waters from the Monroe area,
in relation to their occurreice.

-
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Mineral Composition of Ground Waters
Hydrogen-ion Concentration (pH)

11{”]]? h.yvdrogen-ion coneentration is a measure of the acidity or
ielij’n]lt}' of wa@er. Water having a pH of 7.0 is regarded as

! al, a pH higher than 7.0 indicates alkalinity, and a pl{
lower than 7.0 indicates acidity.

Iron (Fe)

W"aters p.ercolating through rocks and soils that contain iron-
‘lizeatrmg Minerals dissolve iron from these minerals. Acidic
th‘é;:. have a greater tendency to dissolve iron than alkaline

Water with an iron content of less than 0.3 ppm is suitable
ff)l‘ most domestic purposes. Excessive iron in water qu ‘req(on
Sl-ble for the yellowish brown staing on white enanel a;l(l 1;0?'ce:
lain fixtures and laundry with which the water comes in cont'lcf
Ground water contains dissolved iron in the ferrous qt'lte( A
water that contains excessive iron may be clear whe:n ‘p:lm. ed
flf‘om a well. C'xposure to the atmosphere allows thej oxidatli)on
of the ferrous iron and the formation of ferric hydroxide which

1s responsible for iron-staining.

The majority of the ground waters analyzed from the Monroe

a'rea containe(.l less than 0.3 ppm of iron. Only 7 of the water
samples contained over 0.5 ppm of iron. )

Calcium and Magnesium (Ca and Mg)

Sorgilzlxutr:ntafnr((l)mmagneglum in grounc.l water are dissolved to
fwo elomen p;';lctlca]!y all r-ocks in the Monroe area. These
waten a]:;o thee ch? fnmJor)contrlbutors to the hardness of
ers or other ves ie }Z:'o‘nstltuent:.% of the scale formed in boil-
A Calcjur;;:l,r{(;n w m%). water is heated or evaporated. The
reépective]v jn b ' magn‘emum contents, 287 ppm and 108 ppm,
A w;{t’er Og;qund waters a'nal?’zed from the Monroe area
ained from Triassic rocks.

Sodium (Na) and Potassium (K)

Sodium- i i i
1l tvpesn;fafldl?otassmn.l-bearmg minerals are present in nearly
o g;}ne;‘q” 1(})19 s and soils. The sodium content of ground water
ailly higher than the potassium content. High concen-
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trations of sodium will cause foaming in stream boilers and will
limit the usc of a water for irrigation. Only three water samples
analyzed from the Monroe area contained more than 50 ppm
sodium. The highest potassium content of water analyzed {from
the area was 5.2 ppm.

Bicarbonate (I1CQO;) and Carbonate (COy)

Bicarbonate and carbonate in ground waters produce alka-
linity. Ground waters sampled in the Monroe area contained no
measurable amounts of carbonate. The bicarbonate content of
water samples from the Monroe area rauged from 4 ppm to 391
ppm. The highest bicarbonate content was in water from the
Triassic rocks. Bicarbonate has little effeet on either the domes-
tic or industrial utilization of the water. However, when water
that contains bicarbonate is heated. the bicarbonate is converted
to earbonate shich is velatively insoluble. The carbonate con-
tributes to scale formation in containers and boilers.

Sutfate (S0))

Sulfate in ground water is dissolved from various sulfate
minerals which are readily soluble 1n water. Sulfate may also
be derived from the oxidation of the iron sulfide minerals and
organic matter. High concentrations of sulfate in waters impart
a noticeable taste and odor to the water and contribute to scale
formation. Only 6 water samples from the Monroe area con-
tained more than 20 ppm sulfate.

Chloride (CI)

Small amounts of chloride in ground water are dis=olved from
the weathering of chloride-bearing minerals. Chloride in ground
water may also be derived by pollution, from sewage and indus-
trial wastes. Only 8 water samples from the Monroe area con-
tained more than 50 ppm chloride. The highest chloride content,
744 ppm, was in water from the Triassic rocks.

Nitrate (NO,)

Nitrate in ground water is considered to be the final oxidation
product of nitrogenous organic materials. The U. S. Public
Health Service recommends that waters intended for human use
should not contain more than 45 ppm nitrate, However, a con-
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centration of greater than 3.0 ppm is generally considered to
indicate the presence of a source of pollution. Dug wells and
improperly cased wells are most subject to nitrate pollution by
infiltration of surface water.

The presence of small seams of coal and other organic mate-
rial in the Triassic rocks may be the cause of higher than nor-
mal nitrate concentrations in water samples from three wells
in Anson County.

Hardness

Hardness is the property of water attributable to the pres-
ence of dissolved alkaline elements, and is expressed in analyses
as equivalent caleium carbonate (CaCO;). Caleium, magnesium,
and other polyvalent cations are respousible for the hardness of
water. Hard water is objectionable because of its soap-
consuming properties and because it forms scale in boilers and
containers in which it is heated. The hardness of water samples
from the Monroe area ranged from 8 to 1,160 ppm. The harder
waters were from Triassic rocks.

The U. S. Geological Survey classifies water with respect to
hardness as follows:

Hardness as CaCO, (ppm) Classification

0-60 Scft water
61-120 Moderately hard water
121-180 Hard water
181+ Very hard water

ROCK UNITS AND THEIR WATER-BEARING
PROPERTIES

Introduction

There are seven principal water-bearing rock units in the
Monroe area, Tables are presented and discussed to allow com-
parison of the water-bearing properties of the various rock
units and to illustrate the effects of well depth and topographic
location on the yield of wells in the Monroe area.

The comparisons discussed in this section are believed to be
representative of the rock units mentioned. However, compar-
isons based on such a small number of wells cannot be consid-
ered highly accurate, mathematically.
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Table 1. Average Yield of Wells According to Rock Type.

—

.,
No. of Average

__Yield
wells depth Range
(feet) |
! e
All Wells 407 120 | %-200
—
— e — e ..—-————-+_.—-

Rock unit o i
MM@ML_VE._j,_-~Z_*_w___2§ S R
Sandstone (Triassic) 1 26 1 156 13s4-65 |
e s | 10|
1

0
l -90
- _.2.36_4‘4_% i
!
|

Granite

Tuffaceous argillite _ 2 119_~i_,§:ﬂ)0 \ SUNRTINES SRR S
. B i 13
Laminated argillite . 3% 13 »_'-_i_]é,,#__lé,_i‘,_ﬂ__A,

1

| |
| 5 1 9
i i i 128 1-60 | 12 0.0
Lower volcanic unit e 18 -,_1_‘_,_,,~.I.- o
_ Lower volcanit vl g 4— B

i e e

Relative Water-Bearing Properties of the Rock Units

Data on depth and yield were compiled for 407 wells in the
Monroe area. Table 1 shows the average yield per well and per
foot of well for both the total number of wells and the number
of wells in each rock unit. . o

As shown by the data in Table 1, the 407 wells inventoried in
the Monroe area have an average depth of about 120 feet,'an
average yield per well of about 14 gpm, and an average yield
per foot of well of 0.11 gallons per minute (gpm). o

Comparison of the average yield values in Table 1 indicates
that the highest average yield per well is obtained from wells
in the phyllite and mica schist unit and that the lowest avera‘ge
yield per well is obtained {rom wells in Quaternary sand. The
highest yield per foot of well is obtained from wells in the gran-
ite unit and the lowest yield per foot of well is obtained from
wells in the lower volcanic unit.

Sands and Clays of Quaternary Age

The sand and clay unit of Quaternary age covers most of the
southeastern part of Anson County. It consists of interbedded
kaolinitic sands and clays and well-rounded stream gravel. The
gravel ranges from pea-size to large cobbles. The thickness of

- 29



tél:oul;rzilthatm?gs frorq a fgatheredge to more than 50 feet.
chioane thel is contamgd In the pore spaces, or primary inter-
thicl;er artesefuncpllsol}dated sediments and in some of the
. p d.s‘ of this unit ground water occurs under semi-ar-
g conditions; the clay strata acting as semiconfining laye
above and below sand or gravel strata. e
anBae(;:lz:;;sei t};,ls lumt is relatively thin, it has minor importance as
pn . Yield ﬁg.tlrgs are available for only two wells in this
| - Most of the existing wells are either dug or bored and
ess than 50 feet deep. e
ungheén)igzlta?alysw was made qf water from one well in this
was'of Verp or a m(?derately blgh nitrate content, the water
b cOntam_y gtgod quality. The nitrate content was probably due
o eont Ofl.n‘a ion by surface 'water. The analysis showed the
15 oo iron gnd hardness in this water to be 0.08 ppm and
. p ,.respectwely. However, some owners of wells in this
me unit have reported objectionable amounts of iron.

Triassic (Newark Group)

rarI}o_cks 9f Tl“iassic age are exposed in the Monroe area in a belt
. 1;g}llng in width from about 6 to 10 miles and extending in a
Cor east—sopthwest direction across the central part of Anson
rJ(;)Cli{r;ty anq 1tnto the southeastern corner of Union County. These
consis i .

rocks ist of sandstone, siltstone, claystone, and conglom-
re;;lrr(;algy porosity of 't}}e sandstone and conglomerate has been
e OC;B y post depositional compaction and cementation, and
e dcurre;nce and movement of water in these rocks are con-

o }? (rlnamI‘y by secondary interstices, or fractures.
haveean ata in Tab}e 2 indicate that the rocks of Triassic age
P taf\);erage y1eld"per foot that is about the same as that
Table ; uffaceous argiilite and rocks of the lower volcanic unit.
L dB’lves data for wells in the rocks of Triassic age accord-

gr h0 Tepth and topographic location.

e Triassic rocks generally yi '
y yield adequs

foz:r}r]nost. domestie Do y quate supplies of water
watef S‘i?btz;se dikes tbat have intruded these rocks yield little
o many ofet}l;oc}l:' a}(lijacent to a dike often is highly fractured

. e higher yieldi i iassi
arilied adiacont 4. dikes}jle ding wells in the Triassic rocks are

Chemical analyses of water from the Triassic rocks indicate
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Table 2. Average Yield of Wells in Rocks of Triassic Age

. _According to depth R o

- T T No. of ’—Aver‘dvxrrlr \1eld_§g_llons lU Hll\u[L)
Range in depth wells depth l Range Averape  Ter foot
o geety oy (eet) L) ofwell
1
0-100 o | &9 | w0 | 18 020
[ [ R — S S— ,’_.4‘_/ P—
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[0 P SRR SR _— - i, e
i

f' ’ H
151200 L6 | 1es 6-50 21
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251-300 2

T e e
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S — R Lfeet) [ S SR oof well
Hill \ 17 X 137 \ 3-65 W 14 | o0.10
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that the water ig fre
! quently hard and, locall aj j
tionable amounts of iron and chloride. 7 may contain objec-

Granite

ar;’h?‘iealrs three sepa.raFe bodies of granite within the Monroe
wher.e ey rge'st body is in the eastern section of Anson County
groun ang talhs mt‘ruded ’the r9cks of the volcanic-sedimentary
g ] € mica-gneiss unit. Two smaller bodies of granit;e
’cruhr a ong_ thg western border of Union County. ‘
phyriijfr?nm:e in jAnson Cf)u'nty is light-gray in color and por-
and 8 oo exture, contammg. large phenocrysts of feldspar
County o 1 Srablg amoun.t of b19tite. About one-fifth of Anson
s us_uan un erlé.un by th‘lS. granite body. The porphyritic gran-
induqtrialy proyldes sufhgent water for domestic and small
o stri: supphes.‘Accordmg to the data in Table 3, the yield
’Il‘r}llleIdua‘l w.e]]s In granite ranges from 1 to 100 g,pm.
o é}oirimt'e in Un.ior? County differs from the grahite in An-
e Comr};i)r/1 1;1 ;chat it is ﬁne-grai‘ned and contains less biotite.
ndionin o i(ﬂ(]ata for all wells in granite from both counties
averags o1 3].d the average well depth is about 91 feet, and the
e vie is ab.out' 19 gpm. Chemical analyses of water from
granite bodies indicate that the water is soft and low in iron

Diorite-Gabbro

o ’1;}}1:; l;&zlr‘llte-gabbro lll}it.is the smallest geologic unit mapped
and crons Ozz)g area. Diorite-gabbro intrudes the granite unit
@ morthr Uut 1; a bfelt one to two miles wide which extends in
Caratin leectlon from Mecklenburg County into South
o W}]o.]e t;a y, the rock.s rarfge from diorite to gabbro, but
e g;bb:ol;oc}{s of this unit are intermediate between dio-
Ur;?gnlgf)%;r?atl}oln 1ys avai']able on wells drilled in this unit in
Mecklor ! y&J owever, just west of the Union County line in
that ot rg .ounty, LeGrand and Mundorft (1952) reported
' 8 In this unit had an average yield of 13 gpm. The aver-

age depth was 135 f i
was 010 goey o feet, and the average yield per foot of well

Phyllite angd Mica Schist Unit

Thi . .
fomlllilzgugxt occurs in the southwestern part of Union County
contact zone between granite and the rocks of the

32

Average Yield of Wells in Granite.

Table 3.
According to depth
!
Range in depth No. of Average | Yield (gallons per minute)
(feet) wells depth Range | Average | Per foot
(feet) of well
0-100 il 72 1-45 15 0.20
101-150 3 130 5-100 36 0.28
151-200 L 182 7 0.04
ALl wells 15 9L | 1-100 19 0.20
]
— 1
__Agcording to topographic location
No. of Average Yield allons per minute)
Topographic location wells depth Range Average Per foot
(feet) of well
1
Hill 7 95 3%-30 9 0.10
Flat 4 112 7-160 47 0.42
—_— __,“'f -
Slope 3 70 3-15 ! ] 0.11
— o - _ { -
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Table 1. Averagg Yield of Wells in the Phyllite and Mica Schist Unit
(Topographically, all wells are on slopes)

e 1o gepe | 15| Mo | st fantions pec mtoute)
(feer) (feet) of well
101-150 1 150 - 2 0.02
201-250 1 250 - 50 0.20
251-300 2 237 3-40 21 0.09
GCreater than 300 1 301 - 90 ¢.30
All wells 5 235 2%-90 37 Q.16

lower volcanic unit. In Anson County this unit forms a contact
zone between the granite and the tuffaceous argillite unit. In
Union County, the contact zone is from one-half to three and
one-half _miles wide. In Anson County, the width of this contact
zone varies from a few hundred yards to about three-fourths
of a mile.

Th_e unit is principally a phyllite with subordinate occurrences
of mica schist and minor occurrences of rhyolite and lithic tuff.
Water occurs in the fractures and along the planes of schistosity.

Datg are available for only five wells drilled in the phyllite
and mica schist unit. Only one of the five wells is in Anson
County. It was drilled to a depth of 275 feet and yields 3 gpm.
’I:he aregl extent of the phyllite and mica schist unit in Anson
County is too small to be of any importance as an aquifer except
for domestic purposes.

tl‘hree of the four wells in this unit in Union County were
drilled for the town of Waxhaw and yield 40, 50, and 90 gpm
Other data on these wells are given in Table,4. ’ .

Analyses of water from the phyllite and mica schist unit indi-

cate that the water has a low iron conten
t « «
o Tess than G0 mor and a total hardness
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Gneiss

Gneissic rocks crop out in the southeastern part of Anson
County in an irregularly shaped body covering about 10 square
miles. This unit is composed of biotite gneiss with small amounts
of sericite schist. Ground water moves through fractures and
along schistose planes in this unit.

The only ground-water supplies drawn from this unit are
obtained from a few dug wells. The oulcrop area is in a prac-
tically uninhabited section of Anson County. Since it has little
use as an aquifer, there are few data available on its hydrologic
properties.

Upper Volcanic Unit

In the Monroe area, the upper volcanic unit crops out only in
Stanly County. It has been mapped in two principal bodies cov-
ering areas of about eleven and nine square miles, two secondary
areas of one and one-tenth and cight-tenths square miles, and
at least three dozen minor bodies of less than one square mile
in the area. The largest body extends from Badin Lake to Mor-
row Mountain. The second largest outcrop extends from about
one mile southwest of, and including, New London to the Yadkin
River. Small outerops are scattered over the northern half of
the county from the vicinity of Millingport to about four miles
southeast of Albemarle.

The dominant rocks of the upper volcanic unit are lithic tuffs
and lithic-crystal tuffs of massive andesitic composition and
basaltic composition. Rhyolite flows cap the highest hills in the
eastern part of the unit.

As in the other rock units of the area, topography should be
given careful consideration when selecting a well site. According
to Conley (1962) the basaltic tuffs of this unit have a maximum
thickness of 200 feet, and the andesitic tuffs do not exceed 140
feet in thickness. During this investigation, no drilled wells
were found which derived water from these rocks. Apparently
all the drilled wells in this unit obtain water from the underly-
ing argillite units.

Tuffaceous Argillite

The tuffaceous argillite unit crops out in all three counties
in the Monroe area, covering an area of more than 1,100 square
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miles. The unit contains several types of related rocks, the most
common of which are interbedded felsic and mafic tuffaceous ar-
gllh'te’s, fine-grained tuffs, breccias, and flows. The tuffaceous
arglll{tes are overlain in some areas by graywacke sandstones
and siltstones with some interbedded mafic tuffs, bl'ecciaé, and
conglomerates. The rocks of this unit are largely made up of fine
as_h and other volcanic ejecta which were deposited in water
with very little reworking and sorting.

Begause of its areal extent, the tuffaceous argillite unit is the
most important aquifer in the Monroe area. The movement of
ground water in this unit is along cleavage planes, bedding
planes, joints, and quartz veins.

Adequate supplies for small municipal and industrial users as
well as domestic users are available in all parts of the unit. Data
collected on 304 wells in this unit indicate that yields of up to
200 gpm may be expected and that the vield per foot ratio de-
creases below a depth of about 150 feet.

Topographic location is also an important factor in selecting
a well site in this unit. The best vields have been obtained from
wells drilled in draws, valleys, and on slopes, respectively.

Table 5 illustrates the results of the tabulation of pertinent
data for wells in the tuffaceous argillite unit.

Analyses of several water samples from this unit show that
fche water is generally hard and contains moderate amounts of
Iron. Apparently, much of the objectionable iron reported in the
watgr by some well owners is secondary and is derived from
rusting of the well casings and pipes in the water systems.
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Table 5.

According to depth

Average Yield of Wells in Tuffaceous Argillite

No. of Average Yield (gallons per minute)

Range in depth wells depth Range Average Per foot
(feet) (feet) of well
0-100 148 75 %-90 12 0.15
101-150 91 118 %x-100 1 12 0.11

e

151-200 41 180 3/4-90 13 0.07
201-250 6 235 1%-15 6 0.03
251-300 11 278 1-30 5 0.02
Greater than 300 7 353 | %-200 68 0.19
All wells 304 119 1 5-200 13 0.11

According to topographic location

No. of Average Yield (gallons per minute)
Topographic location | wells depth Range Average Per foot
(feer) of well
Hill 163 ] 110 1 %-75 10 0.09
I
Flat 34 109 i %-95 11 0.10
Slope 24 123 2-180 20 0.16
Draw 6 75 7%-90 29 0.39
Valley 7 194 5-200 46 0.24
I
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Laminated Argillile

Laml.naFed argillite is exposed in all three counties in the area
where it lies conformably upon the rocks of the lower voleanic
unit. .The predominant rock is fine-grained, laminated argillite
showmg graded bedding; the laminae are commonly less than
one-sixteenth inch in thickness. Over most of its outcrop area
the l‘ocl.(s of this unit are open folded. However, west of thé
Gold I"IIH fault in Union County, the laminated argillite has
been tightly folded and metamorphosed to a phyllite with thin
slaty cleavage. The metamorphism has in man§ places almost
completely destroyed the bedding planes. '

Th'e occurrence and movement of water in this unit is in the
bedd.mg planes, joints, and cleavage planes. Many domestic wells
obtain water from laminated argillite, and their yields range
from 1 to 75 gpm, with the average yield being abvout 14 gpm.
The.hlghest average yields for wells in this unit have been
obtained from wells drilled in flat areas.

The data in Table 6 show the comparative yields according to
dgpth and topographic location, for wells in the laminated ar'gil-
lite unit.

' The rocks of the laminated argillite unit are similar in chem-
ical composition to the rocks of the tuffaceous argillite unit. As
xyou]d be expected, the quality of water in the laminated argil-
lite unit is very similar to that of water in the tuffaceous argil-

lite unit. It is generally hard and contains low to moderate
amounts of iron.
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Range in depth
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5-75 16 ] 0. 14

Greater than 300

Table 6. Average Yicld of Wells in Laminated Argillite
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Lower Volcanic Unit

Within the Monroe area, rocks of the lower voleanic unit crop
out only in the western and southwestern parts of Union County.

The unit is composed primarily of fine-grained felsic tuffs,
and felsic and mafic crystal tuffs with interbedded rhyolite
flows, The unit is frequently intruded by diabase, rhyolite, and
quartz dikes,

The occurrence of ground water is in the fractures and along
cleavage planes. Generally, rocks of this unit are deeply weath-
ered, but, because of the low permeability of the weathered
material, it is frequently necessary to drill into the unweathered
rock before satisfactory supplies of water can be obtained.

Data collected for 19 wells in this unit show that individual
wells yield as much as 60 gpm. The average yield is slightly
more than 11 gpm, and the average depth for the 19 wells is
121 feet.

The relation of yield to depth and the relation of yield to the
topographic location for the wells in the lower volcanic unit are
shown in Table 7.

Analyses of five water samples from this unit show the water
to be of very good quality. The water is usually soft and the iron
content is seldom greater than 0.3 parts per million.
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Table 7. Average Yield of Wells iu the Lower Volcanic Unit
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UTILIZATION OF GROUND WATER

. Ip the Mom‘oe area, ground water is obtained from wells and
‘plmgs.. While the use of springs as a source of ground-water
supply is not uncommon in this area, the use of wells is far more

common. Three types of wells—dug wells, bored wells, and
drilled wells are used in this area.

Dug Wells

D.ug wells are large diameter holes that are dug deep enough
to'mtersect the water table. They are constructed manua?ly
using pick, shovel, and, in places, dynamite. A cribbing of wood
b'rlck, stone, or cement is placed againsi unstable méterial in:
side the well to prevent it slumping and to retard seepage of
surfacie water or foreign matter into the well, The depth of dug
wells in the Monroe area ranges between 20 and 60 feet. I're-
quently, and for best results. thev are dug in the fall 9.8{19011
when the water table is at its lowest level. o

Bored Wells

Within the Monroe area the use of bored wells is limited to
those parts of Anson County that are covered by the sands and
clays.of Quaternary age. Bored wells are coni%ructed with a
machine-driven auger which bores a hole ranging in diameter
fr'om 12 inches to about 42 inches. These holes are usually lined
with tile and tap a strata of sand or gravel below the water
table. The‘ depth of a bored well is dependent upon the nature/of
the material penetrated and the depth to the water table. In this
area the depth of bored wells is seldom more than 40 feet. ‘

Bored wells are better protected against pollution from sur-
face seepage than dug wells because they are more tightly cased
and covered. Bored wells can be constructed to a deepef depth

than dug wells, therefore, they ;
. > " v are less likely to ¢ . i1
periods of drought. y to go dry during

Drilled Wells

' There are three methods used for drilling wells in the Monroe
;;rea. The §ma11er fliameter wells (2 to 4 inches) are constructed
J}Y'](;Ocr]e drilling w1.th chilled shot. The larger diameter wells are

illed by percussion methods, using either a cable-tool drill or
the more modern air-rotary drill.
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The shot-drill method employs a Lit 6 to 8 feet long and from
9 to 4 inches in diameter. The bit is attached to the end of a
drill stem, usually %} to 1 inch in diameter, aud rotated by ma-
chine. The bit is slotted on the bhottom to hold the chilled shot
which is poured down the hole outside of the drill stem and
bit. The rotation of the bit causes the shot to cut the rock. Water,
forced down the inside of the drill stem, cools the bit and brings
the drill euttings to the surface. Cores are removed from the bit
when it is withdrawn from the hole. This drilling method is
very slow, however, it is sUill used by a few drillers.

The cable-tool drill rig is basically a derrick, sheave, cable,
drum, a string of drilling tools, and engine. The drilling tools
and a short bit are attached to the cable. This string of tools is
repeatedly raised and dropped by the machine at a rate of 25
to 30 times per minute. The percussion action causes the rock to
be broken or crushed in the hole. When cuttings have accumu-
lated in the hole, the {ools are withdrawn and the cullings are
removed by a bailer. The bailer is a long cvlindrical bucket with
a valve at the bottom which permits free entrance of water and
drill cuttings when the bailer is lowered but closes when the
bailer is lifted.

The air-rotary drilling method is relatively new. The initial
high cost of this equipnient hag limited its use to the larger drill-
ing companies. Iowever, the cost of a well drilled by this method
is usually no more than the cost of any other method of drilling
a well. In effect, the air-rotary niethod is similar to the cable-
tool method in that the rock is broken by percussion. The air-
rotary bit is driven by compressed air which is forced down the
inside of the drill stem. The bit strikes the rock several blows per
second, and the drill cultings are forced to the surface, either
dry or in suspension with water, by the compressed air. Fiven in
hard rock, some air-rotary drills can drill 18 to 20 feet per hour.

All drilled wells in the Monroe area arc caged. In properly
constructed wells, the casing is driven into and seated in solid
rock so that water from the surface cannot enter the well. In
addition, cement or elay is usually poured around the casing at
the surface to prevent the entrance of surface water.

43



FACTORS TO BE CONSIDERED IN
SELECTING A WELL SITE

Many well sites are selected for their convenience to the place
wherg the water will be used or to an available source of
electric current for operating the pump. This usually is done
bfecause money may be saved by not installing extra wiring or
pipe. ‘However, in the Monroe area the cost of drilling a domestic
w'ell i1s from 3$3.00 to about $6.00 per foot. Several feet of small
pipe can be laid at the surface or several feet of electrical wiring
can be installed for the cost of one foot of drilling. Thus, taking
a ch.ance on a poor site in order to save several feet of wiring
or plpe may be poor economy.

.Certain geologic factors can give a strong indication of the
existence of favorable corditions for obtaining a suitable water
supply. For instance, coarse-textured rocks are generally better
aquifers than fine-textured rocks. Cleavage planes and planes
of schistosity often provide small channels through which ground
water can move. Where these planes are numerous and where
they have some degree of connection, the rock will yield more
w:ft(?,r. Many of the rocks in the Monroe area are of sedimentary
origin and have bedding planes along which water may move.
The porosity is greater in areas where the rocks have been
folded because the bedding planes are slightly separated and
become more open. Most of the rocks in the area are also fract-
ured to some extent. Water occurs and moves through most
of these fractures, and therefore, they are more favorable water
bearers than the more massive rocks. Several wells within the
area obtain substantial amounts of water from quartz veins.
Quartz is hard and brittle and frequently has been highly fract-
ured by subsequent earth movements. The quartz vein.;, when
fracturgd, provide excellent channels through which water may
move. Similarly, areas adjacent to dikes have been made more
brittle and fractured by the intense heat and intrusion of the
molten rock. The dike itself generally yields little water to
wells, but wells drilted in the fractured zones near the dikes have
proved to be better than average producers.

The topographic features of an area reflect the character of
the underlying rock and are good indicators of conditions favor-
z.able for .well sites. Topography is controlled by erosion, which,
in turn is controlled largely by the relative resistance of the
rocks. Depressions such as valleys were cut where the rock is
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less resistant, and hills are left at places where the rock is
more resistant. In many cases the rock in these depressions 1s
less resistant because of the presence of fractures and other
types of openings which permit the entrance and circulation of
water and thus promotes weathering. Wells drilled in a depres-
sion thus have a better chance of intersecting more {ractures
and openings thereby yielding more water. The natural move-
ment of ground water is toward depressions and away from
hills. The depressions serve as catch basins for the water moving
into them. Thns, wells drilled in such depressions would have a
greater cource of supply to draw upon and would be capable of a
greater sustained yield.

Another factor which may be considered in selecting a well
site is the thickness of the soil cover above solid rock. Thick
soil cover overlying its parent rock strongly suggests relatively
permeable underlying rock. Tn addition, a thick layer of residual
soil serves as a reservoir to feed water into the underlyving rock.

Effect of Topographic Tocation

The {opographic locations were compared for 372 wells with-
in the Monroe arca. The number of wells, average depth, range
in vield, average vield per well, and vield per foot of well in five
different topographic locations are given in Table 8. The aver-
age vield per fool of well for wells in the different topographic
locations is shown graphically in figure 5.

The topographic terms nsed here may require some explana-
tion. The terms “hill” and “valley” are readily understood. How-
ever, the other topographical terms used may cause some con-
fusion. Whether a low gentle rise should be listed as “hill” or
“flat” is a matter of personal opinion. Similarly, a well a short
distance from the crest of a hill might be considered to be on
a hill by one observer and on a slope by another. The term
“draw” is used for a slight to moderate depression leading
downward to a stream valley, but draws grade into valleys and
the distinction between the two becomes arbitrary and is based
on personal opinion. Generally speaking, valleys are much larger
than draws and usually have a floodplain or bottom land along
a perennial stream.

Table 8 indicates the influence of topography on well yield.
The yield per well and per foot of well for wells drilled in
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Table 8. Average Yield of Wells According to Topographic Location

No. of Average Yield (gallons per minute)
Topographic location wells depth Range Average Per foot
(feet) of well
Hill 226 114 1-75 11 0.10
—_ 4
Flat 71 123 %~ 100 14 0.12
Slope 59 131 1-180 13 0.14
Draw 9 8l 590 23 0.30
Valley 7 194 5-200 46 0.24
All wells 372 119 k-200 14 0.11

valleys and draws is significantly higher than for wells drilled
on hills.

As mentioned previously, drainage and topography in the
Monroe area are usually influenced by rock type and structure.
Interstices in rocks provide storage space for ground water and
avenues for its movement. Chemical weathering of the rocks by
their contained ground water results in partial disintegration.
Thus, fractured zones, which constitute good aquifers, are usual-
ly expressed as valleys and draws. The more resistant, less
fractured rocks are less susceptible to weathering and form
ridges and hills. Thus, wells drilled in valleys and draws are
apt to penetrate more interstices and yield more water than
wells drilled on hills. In addition, the natural movement of
ground water is from a higher to a lower elevation. Thus, wells
drilled in valleys have a larger ground-water reservoir, or re-
charge area, from which to draw water than do wells drilled on
the hills.

In most parts of the Monroe area, flat areas are usually rem-
nants of an old uplifted peneplane and give no indication of the
resistance of the underlying rock. Mundorff (1948) theorized
that wells drilled in flat areas should have the same yield as
the average for wells in all topographic locations. This is sub-
stantiated in Table 8.

Data in Table 8 show that the highest yields would be ex-
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Figure 5.

A.

Average yield,

rock uuits.

Average yield per foot of well in gallons per minute.

per foot of well, of wells in the different

B. Average vield, per foot of well according to topographic
location.

C. Average yield, per foot of well, according to range in depth.
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Table 9. Average Yield of Wells According to Depth

No., of Average Yield {gallons per minute)

Range in depth wells depth Range | Average Per foot
(feet) (feet) . of well
0-100 200 75 %-75 12 0.16
101-150 118 120 1%-100 14 0.11
151-200 56 179 1-95 14 0.08
201-250 8 227 1%-35 9 0.04
251-300 14 284 1-30 6 0.02
Greater than 300 11 354 %-200 44 0.12
All wells 407 120 %-200 13 0.11

p?cted from wells drilled in draws and valleys and the lowest
vields would be expected from wells drilled on hills.

Relation of Well Depth to Yield

The relation of well depth to well yield is given in Table 9,
and shown graphically in figure 5. Figure 6 shows the average
yield, per foot of well, for wells in the different rock units ac-
cording to range in depth.

As shown in Table 9, wells less than 100 feet deep have a
greater average yield per foot of well than wells in any greater
depth range. Also, the yield per foot ratio decreases with
depth. A few wells greater than 300 feet deep in the area have
been excellent producers. However, when the driller's records
have been available, they have shown that most of the total
yield was obtained from that part of the aquifer above 300 feet.

The reason for the decrease in yield per foot with increase
in depth is that fewer fractures and other openings exist at
depth.

Little is to be gained by drilling to depths greater than 300
feet in the rocks in the Monroe area as most water in individual
wells is obtained above a depth of 300 feet. If a well has been
drilled to %250 feet, and a substantial supply of water has not
been encountered, it would generally be inadvisable to continue
drilling at that site.
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Figure 6. Average vield, per foot of well, of wells in the different rock
units, according to range in depth.
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COMPLETION AND TESTING OF
DRILLED WELLS

of a.drilled well should be driven tightly into solid
ut direct entrance of water from the residual soil
esse.ns the danger of contamination and prevents
turbid water into wells in which the casing is not
Sefite'd. Cement or clay should be placed around the
down alonglto;lde a §ea] to preVEI']t surface water from running
directed o e (;utsule of the casing. Surface drainage should be
severa] inchesy brom the well, and the casing should extend
An aconms a ove ground level and be tightly closed.
contage ot ﬁ'ylt?}d ha‘s been determined for only a small per-
the st e Zdl.llled in the Monroe area. Most drillers measure
eivy prOw_dge uring the time the.well is being developed, but
The one fes, at be.st, only an estimate of the well's capacity.
centagé Og t;onductmg an accurate pumping test is a small per-
b 0 e total' cost of a well, and in many cases it would
worth several times the additional expense. Much of the
S)l;pl)Osed pump trouble could be eliminated with the data obtain.
ti( fror.n an accurate pumping test because such data allows
oetermmatlog of proper pump size and setting.
beI;e;c;r;duztmg a4 pumping test, the static water level should
e s r?‘ accurately before starting the pump. The pumping
'eve -and .31e1d should be measured at intervals during pumping
}z:d thgfylfeld should be held to a constant rate during the test.’
u]aiqliltl ierb ]where the number and size of interstices are irreg-
tem;ine :ha S0 useful to pump a well at different rates and de-
€ pumping level, or drawdown, for each rate. In this
1r;nam?er an gverfige specific capacity for the well can be de-
ermln'ed which is more representative of the wells productive
?note.rztlal_. The specific capacity of a well is determined by divid-
Ing its yield by the dr‘awdown during a period of uniform pump-
Ing rate. After pumping has ceased, the water level should be
rrjlfgasured periodically for several hours to determine the rate
ge rceocr(l)(;rerif.dThe length of time for which a pumping test should
inS‘tanceucfe depends upon the intended use of the well. For
o » Tor a domestic water supply for an average family,
e length of the test should be at least six hours. For a munici-
pal supply, the test should be run at least 48 hou'rs.
tagn order to‘obtain the mf)st satisfactory service and to facilli-
€ any maintenance which may be needed on the pump or
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rock to seal ¢
cover. Thig |
entrance of
properly
casing to

well, the well owner and driller should record cerfain essential
facts about it. These include the depth of the well, diameter of
casing and of the well below casing, depth of casing, static
water level., quantity of water vielded, and drawdown atl the
maximum yield. Depths at which water was encountered during
drilling and depths at which the pump intakes are set should
also be known. Pumps should alzo be installed in sueh a way as
to permit the periodic measurement of static and pumping water
levels.

COUNTY DESCRIPTIONS

Introduction

Tu the following pages the ground-water resources, geography,
and geology of the Monroe area are discussed by counties in
alphabetical order. A geologic map and a well inventory map
are included for each county. Tables of well data and chemical
analytical data follow each county deseription.

Anson County

{Area: 533 square miles: popuolation in 1960: 21.311)

Geography and physiography

Anson County forms the southeastern part of the Monroe
area. It has the second larvgest area of the three counties but
has the smallest population. It is bounded on the west by Uttion
County and or: the north and east by the Rocky River and the
Pee Dee River. The southern houndary is the North Carolina-
South Carolina border.

The topography is typical of the Piedmont province. The
county is an upland plane moderately disscefed by streams. The
highest land surface altitude is slightly in excess of 500 feet
above mean sca level in the nerthwest corner of the county.
The land surface slopes soufh-eastward, and the lowest altitude
ie about 150 feet along the Pee Dee River at the South Carolina
border.

Anson County is drained by the Pee Dee River. The larger
streams in the county empily cither into the Rocky River on
the north or directly into the Pee Dee River on the north and
cast. The Rocky River in turn empties into the Pee Dee River.
Several small streams in the southern pait of Anson County
flow into South Carolina before emptying into the Pee Dee River.
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(leology

A considerable part of the southeastern one-half of Anson
County is covered by sands and clays of Quaternary age. These
sands and clays form the youngest geologic unit in the Monroe
arca. The unit, occurring belween the altitudes of 250 feet east
of Morven and about 400 feet in the vicinity of Lilesville, con-
sists of varicolored, laminated and cross-bedded kaolinitic sands
and eclays interlayered with deposits of well-rounded stream
eravel. The gravel ranges from pea-size up to large cobbles.
The thickness of the deposits ranges from a feather edge to
nore than 50 feet.

Rocks of the Newark Group of Triassic age are exposed in a
belt 6 to 10 miles in width which extends in a northeast-south-
west direction across the central part of Anson County. Typical-
Iy, these rocks consist of red, brown, and gray sandstone and
siltstone with lenticular beds of red to purple mudstone. Lenticu-
lur beds of arkosic sandstone oceurring throughout the forma-
tion, are usually ecross-bedded and become conglomeratic in
places. Basal conglomerate crops out at several places along the
western edge of the Triassic belt.

About one-fifth of Anson County is uuderlain by porphyritic
granite that has intruded the rocks of the volcanie-sedimentary
group and the gneiss unit in the east-central and southeastern
part of the county. The granite in Anson County is generally of
light gray color and medium- to very coarse-grained. Biotite and
Jarge phenocrysts of feldspar are prominent.

The zone of contact between the granite and the rocks of the
voleanie-sedimentary group is a zone of metamorphosed phyllite
and subordinate amounts of mica schist. The width of the
contaet zone varies from a few hundred yards to about three-
fourths of a mile.

The gneissic rocks mapped in the Monroe area ocecur in the
gsoutheastern part of Anson County where they erop out over an
arca of about ten square miles. This unit, composed mainly of
biotite gneiss with minor amounts of sericite schist, shows
prominent banding.

The tuffaceous argillite unit crops out over approximately the
porthwestern one-half of Anson County. It is the most exten-
sive member of the voleanic-sedimentary group mapped in the
Monroe area. The unit contains several types of related rocks,
{he most abundart of which are interbedded mafic and felsic

tuffaceous argillites, fine-grained tuffs, breccias and flows. The
tuffaceous argillite is overlain and in some places interbedded
with graywacke sandstone and siltstone. The argillites contain
individual beds ranging from several inches to several feet in
thickness.

The laminated argillite unit is exposed in an area of about
ten square miles in the northern part of the county north of
Ansonville. This unit occurs along the flanks of an anticlinal
structure where it conformably overlies the lower volcanic unit.
It is usually open folded but also is found isoclinally folded and
somelimes overturned. The unit is composed primarily of fine-
grained, laminated argillite. The laminae are commonly less than
one-sixteenth inch in thickness and have graded bedding.

Ground water

Most of the domestic supplies and two municipal supplies are
obtained from drilled wells. A few domestic supplies are obtain-
ed from springs, and some are obtained from dug wells. Nearly
all the dug wells obtain their water from the weathered and
disintegraged rock zone lying above unweathered rock, except in
the south-eastern part of the county where they obtain water
from deposits of sand and gravel. Dug wells are frequently un-
satisfactory. Because of their shallow depths they usually have
low yields, and are subject to contamination from surface water.
In periods of drought, they often become dry.

Some domestic water supplies are obtained from bored welis.
Most of these wells were bored in the sand and gravel deposits,
but some have been bored in the weathered zone of granite and
in the sedimentary rocks of Triassic age. The bored wells are
usually satisfactory for domestic supplies.

Most wells in Anson County are drilled wells ranging from 2
to 8 inches in diameter. They have been drilled by various
methods from core-drilling with chilled shot to the modern air-
rotary drilling method.

Records for more than 160 wells are included in the table of
well data. Complete records for 89 wells were used in compiling
Table 10, a sumimary of data for wells in the county.

The data in Table 10 indicate that the highest yield per well
is obtained from wells drilled in the sandstone and conglomerate
of Triassic age. The highest yield per foot of well is obtained
from wells drilled in the sand and gravel deposits. However,
this value is based on data from only two wells and may be
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misleading. Granite has the next highest yield per foot of well.
The data in Table 10 also indicate that wells tapping the phyllite
and miea schist unit have both the lowest yield per well and per
foot of well.

Analyses of 17 water samples from wells in Anson County
are given in Table 12, Of these, seven are from wells in tuffaceous
argillite, one in laminated argillite, five in granite, one in sand
and gravel ot Quaternavy wdage, and three in sandstone and con-
glomerates of Triassic age. Hardness of water ranged from 22
ppm in granite to 1,160 ppnr in Triassie rock. Obviously, this
extreme hardness in water from the rocks of Triassic age is
anomolous. The two other water samples from the same unit
had hardiness concentrations of 61 and 71 ppm. The iron con-
centrations ranged from 0.02 ppm to 1.0 ppm: both extremes
occurved n saters from rocks of Triassic age. Abnormally high
concentrations of nitrate were found in samples from three
wells, cach in a different rock unit. The high nitrate in water
from Well No. 161 which penetrates Triassic rocks is likely to
be caused by the well having penctrated thin seams of low rank
coal reported by well drillers to be found occasionally in this
unit. The other high nitrate concentrations mayv be caused by
a source of pollution near the wells.

Municipal supplies

There are three municipal water supplies in Auson County.
One of these, owned by the city of Wadeshoro, uses surface
water. Lilesville and Morven obtain their municipal water sup-
plies from wells.

The town of lLilesville, population 605 (1960 census), obtains
its water supply from two wells. The older well was drilled in
1939 to a depth of 300 feet, and it supplies 40 gpm. The newer
well was drilled in 1953 to a depth of 472 feet, and it also
supphies 40 gpm. Both wells are drilled in granite and obtain
water of a satisfactory chemical quality that requires no treat-
ment.

The town of Morven, has a population of 601 (1960 census)
and obtains its water bupply from two wells that are drilled in
granite. Both wells were drilled in 1936, and both yield 356 gpm.
One well is 210 feet deep, and the other 186 feet deep. Analyses
of water samples {from both wells are essentially the same. The
water is of good chemical quality and is not treated prior to use.

Table 10.

Type of rock

Accordi

of Aver
uells

Summary of Data on Wells in Anson County

1ng to rock type

verage
depth
feet

Yield (gallons per minute
Range Average Per foot
[ of well

sand and gravel 27
(Quaternary)
sandstone and conglomerate 26 156 o
(Triassic) o1
Granite 14 )
92
0.14
- - )
. .
Phyllite and mira schist 275 0.01
T nd mien sebisr | .

Tuffaceous argillite

Laminated argillite

All wells

-_—

According to topographic location

“~A No. of Average Yield i )
Topographic location wells deptEAATﬁ/;EE;e T Per foc
(feet) |
Hill 54 ] 113 ’ 1-65
Slope 11 128 3-40
|
Flat 18 116 1-60 20 0.17
_—
N S
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Table 11.

Records

of Wells in Anson County

Wt |
o Type . Tham- Depth Woater Water - Draw-
\;;.«"1’1 Location Owner ““,(,.” 1)(\[11!)}7 ;;l;\; '2?;'; m;lm:;_[ni:l l((?:;l (1;::]:) d(o[‘:,;‘ Sr«;;;:y Remarks
1. N, of M, D, Thomas—~--|Driilied| %0 L | meem= Tuffaceous J 2y GnT | mmmmm il ie-
F 1A arpillite-
2 3.8 Mi, Wnw oof T, M. Taylor, Sri--do-- | 105 L 20 L F-Q20~-===
Burnsville----
3 13.0 Mi. Wit of W, C. Allen-=~-=[--=do~~ | 261 6 Lo L wmem pemQOm
Burnsvillg~--=
Lt 3.0 Mi. NNE of [W. €. Allen-~——-l-~do-~ | 130 TR T R IR e O
Burnsville-~-—~ I
S 1.7 Mi. W of W. S. Bancom—==={~-dG-- L2 T ~ | =l Om e 2 6 |- =g
Burnsville-—-
6 | 2.0 M1, ¥5 of J. Fleet Lee—w--|-~-do-- 70 L 22 —=d0m—memmnnd 20 6-7 , ————— A =Aom
Burasville----
7 3.3 Mi. NT of Jnlian Lee-----= ~-do-~ ) 107 [ mecemnd] medOmm e O ST TR A m§Ommm—
Purnsviile---- J
£ 2.3 M, Ny of Mre. ~-do-- | 70 [ is) Laninated [T b-Ggm—mm
Cedar Hill---- FHo arrillite--
S | 0.2 Mi., ENT of |A. E, ~-do-~- | &b L 30 Tuffaceous 10 3| e GO ~-
Cedar Ire arrillite--
15 1.1 MiL 2, Al Simpsonee-|~-do-- | 175 & 20 e Ommmemmmed 50-75 | 15 cmmeed QO .
Cedar .
11 1.0 Mi. Joe A. Dunlap---|--do-- &5 16 e Om <4 3035 10 B s e [ =
12 | 1.b #i. ENE of (rlalter “wards--| --co~= | 100 4 e | emdgm e bmem e 16-20 | ==-=~ =i
Agsonvilles—-
13 | At Anscnville--~|Dorton bilmore- do~- | 125 6 20 e Om 20 10 LL [Slope-~~
lu [ Ce2 Mi. W of Sideon Dula-=~-=|--do~-] 060 6 Lo B T 16-20 T Flat-==-)
Ansonville~—-=~
16 | 2t tnsonville--~)iary Sullivan-s--|-—o--| 126 6 102 B P SR, 28 PZo S p— 4-—a0-~=-]
16 2. . woel
Ansonville~-~—| Kary N. FTdwards 110 6 30 B o 30 6 ) ——m~- 4 Knoli-
w7 2.k Mi. SE of Joht Curran----~ 176 6 20 ~~J O~ m———— 20 LeSt ==—~—q Hill-—~
Surnsville----
1f [ 0.4 Mi. WNW of J Lucy Thomas-=---|-~do--| 67 [T [ cedCmmmmm e | mmmmo mmmmed o wd Valles-
Tirnsville--- T W )
Table 11. Records of Wells in Anson County (Continued)
Wel ; ' j Tree | Depth D*”"j Deptr Water-hear- Water Draw- opo-
No. Location Owner ‘\9“1 ([F:) Ell:‘\; “2;;‘)‘“ ing muterial ]&‘\"(;l (:z;:r:?) d(o(:’;\ z.lrgitlll_\ Remarks
12 | 2.0 Mi, W3 of | E. k. Thomas~-- [lug~-- 38,80 LB j-ee-n-- 3=l |=mmm-- | Eill---
Burnsville-—-
20 | 2.k Mi. SWoof New Home Eantist{lrilled| 1C3 6 27 T PO .
Furnsviiie---
21 | 3.3 Mi. SO of l-do-- 9 Lo| e B T il [T 10 |mmomee|TIiTam-
Surneville---
27 3.2 ¥i, S8E of H, K. Terlton-- |~--do-- 1t0 6 18 | ~=rom=-mmm-=m| 12-1C 6 —=w=en| «~co=-=--
Burnsville---
23 | 3.2 Mi. WSW of | E. B, Porterw-- |~-do-- 200 [ T B i B0 [ p— —~do=~-
Ansonville-—-
2h | 3. Mi. WSW of | Unknown------- = |medo-= L2 L|=-=--- | —~domm e o 3472 =] 2o - Flat---
Ansonville--- - oy
25 | 2.0 Mi. =% of | E. V. Lockhart [bug--- | 25 | "2k 17 JER ~[Hill---
Ansonville~--1
26 L9 1. Sd of F. E. Dennis---|Orilled| 227 L 119 | =~dom~mmmmm <4 17 | e - - --do---
Ingram--==---
27 | L5 Mi. SW of Lee C. Colson-- [=-do-- 96 6 LO | —=Gom=—mmm e o B et IEES R 3lope--
Ingram--~-=--=--
2b 1.7 Mi, Wof
Ineram-—-~--- L. L. McAlister[--do-- 120 L 70 | ~~dommemmme e e —————
29 3.1 Mi. S of Jus Litte——-—-- --Qo~- 210 6 90 | ~~dom==mr-mm - e
Ingram----~--~-
30| 0.7 Mi. SSE of | Zeb Pate------- —do-- | BS ? Y [ P— 4 20 3| [— J
INErat--~~--~
31| 3.2 ¥i. SSE of | Joel Downer---~[--do~- [ 100 P [— L rirtaceous | ~mmmee| mmmeae] < o--- ﬁ-
InFram--~~--- argillite-
22 | L.1 Mi. S of Joel Price---m- --do--| 130 & 25 —-do—-»----ﬂ -----------------
Ingram~=--~--= T
23 | L.& Mi. N of W. T. torie----[--u0~- ok 3 20 | Triassic 18 3-L [ —---—o Hill---
Lilesville--- sandstone--
3l . Mi, MINW of B, H, Dennis---|--do-- 70 6| ~m-mm B [ . e - - Slone~-

bS

{ilesville-—-
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Table 11. Reccrds of Wells in Anson County (Continued)
. Depth
. Type Diam- - : Draw- T
Well ) h Depth of Water-bear Topo.
. Location Owner af “ter . down o Remarks
. (ft cANIng o matern
N Well ¥ am 1(\‘:,),_ g materni (1) graphy
35 L P, Tennis-—-- SRS B [ P R I s ki Clone-n-
3o J. P. ocovline-et pedce- - P IR R T PSS B SO Leveleend
27 Lester D. Littlep-do--=| 00 L0 -- i L
23 e _ellers---F-no-~~| 100 6 C0 | mednmmnnm e [ 4 1=
33 “aster T. _ittle| Taw---[ L0 2L o Qe g)_J_' .....
ho fobert Turner---f) 9l 2. | Turraceous | ---v-- D R PR
eroli
L 1y Devige- —m—tedo-- 6 1f B T jis 2| s --G0=-=o
L2 ) 2.9 ML, ke of Dewev . T-icvre—-*——oc-- 36 3 22 I <0 2,60 ==
Polkton=-=--=~ -
L3 : Wright--= [-00-- 57 [ e i
fis Vi T, ¥. Caudle--- |[--co-- 1= & 20
Peolkton .
L« | &t Folkton-----4 -—do~-1 175 I Flat-——-
. - i F1lle-=d
45 | At Polkton----- S owe Ame—~ | 220 & 55 ‘E-
47 | 2.1 Mi. JNF of | Guy B ——gn-- £2 P P dom-—1
Pelkton 4 - o
hR 2.9 ¥i, W, C. lerne----+ Lupg-—-- L& O TGem e
Pclxton- - oA -
19 | 2.8 mi, TNE of | ¥. £, Hamrick-- [Ori.ied 107 L 77 Pidre--
Polkton------
go | 3.8 Mi, ¥ of ansen County---[--do-- 7 I B < Flat---
Wadesboro~---
Table 11. Records of Wells in Anson County (Continued)
. . . Depth .
Well . Type be Diam- Wi Water - Draw- N
. Location Owner £ eplh e af Water-bear- ! Yicld Topo- .
No. ne [ eter o o evel . ks
* Well (fy (in) r:;:l)n. ing material |(‘r“t; (gpm) d&\:)n graphy Remarks
€1 | 2,7 Mi. NNE of |Pine Davis—---—- Dug-~ 35 | 30 12 | mmmem | === |Flat~~—m
Wadesboro-««~-
52 | 3.4 Mi. NE of C. F. Burns~—--- prijled ----- 6 Bl T e [N C mmemm Slope--
Wadesbero=---~-
£3 | 3.8 Mi. NE of C. 4. fireen—--~- l-do--~| 110 6 20 |-- 10| -—--- Hillmeen|
Wadeshoro-----
gl | 2,9 Mi. TNE of | Bill Williams-- [-do--- 9% 6 R i e B I [ P
Wadesboro-----
55 3,2 Mi. ENE of Kermit k. Pratt f-do--- 300 6 270 | ~-de=------- 10 L=B | emmemm G
Wadesboro-~-
g6 | 3.9 Mi. NNW of | Zugene Freeman--f-dc--- 32 L |memmm- 12| -=--- —~dQm=—r
Lilesville--~~
57 2.2 Mi, NNW of |W. S. uindsey~--pug--- 35 2L |- ) — Slepe-——
Lilesvilie———-|
€& | 2.C Mie MWW of [J. T. srijied|  13% 3 [—— Triassic  |e---m JS0S N [ Fillee-o
Lilesville~--- sandsto:
£9 | 2.5 Mi, N of - -co-- 27F 6 20° | Prllited |ecmeeed  3-L| -----
Lilesville---- L mica schisy
60 | 3.9 Mi. NNT of | Billy Tice----- ~dg-- 19¢ 3 190 | Tuffaceouc 60 S| 1320
Lilesville---- areillite-4
61 Jerry lngram--- p-cc-- 1Lh 6 T B P - <0 2| =----
62 W. L. Ineram--- f-cdo-- 71 [} 71 | --do=—= -~ PE-RC| mmmem | e J
63 Carolina Tower |-do-- 9L L 68 3| mmmmm | emme- Hill--~
% Light Cos--
&L jecrge "ork [perved 60 2n B LO| =meem]| —=-—- - —dg---
6¢ Will Tucker---- [rilled| 197 5 100 frmmmnad —mmms| mmmmmg —om-- flat---
Lilesville---
;
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&
- Depth .
Type DLram- Water R Tiraw- ,
Well . . ; Depth of Woater-hear- Yield Topo- "
5 Location Owner of RO eler cast g material level (x down - . Remarks
; A asing p pm) graphy
No. Well (in) ot K (ro )
66 Priiled| 170 6 | g9 | 9ranavesmeor femaeon | mmeem | mmee-
67 F-commm 57 R A Bt e el EE
&6 bgom-e| <t 13 2t | =domeamins L [— SN I
69
Li F-Go~—=! 10F 6 < L-5 —=C 0=
7¢ [L.7 Mi. BSE W |-co~-- 7G ) vO | Cuaternary  Je-we---ed —----
Lilesville--—--
71 T U, Chewning---do--- L L 2 ranite---—= |~----- ag
.
7 At Town ¢ f b-Gom==| 300 [ A Q== mm [ - LO| wmem-
Lilesville-—-
73 --do~ L7e [ ) B I el Sl bl LO | w=wnm
L PR 25 [ G Ommmm i Sl —memm Liope--
7Y Cliften Line- prailed N e P AU Flows—- Cl emmem Draw-~-
e oerry -
76 [l.2 ¥i, ST of Mrs. C. W, l--cdo---1 239 [ Sl ===
Mclm;js-»-—--—-—w
77 |leb Mi, SS8 of J. 0. “riggge--—d-do---| 221 & 1585 | Grengte-—--—=o O | =~ e
76 Foltert T. RATEE 1l £ 20 7 Fill---
FtKinsgn-=~--
79 J. C. Pogerse-- |--do-- 105 A 5C £S| mmmemf —~dom-m
go (2.2 WNS of V. 5. Joodwin-- J-—Go-- e 6 |----mm- e o4 e 10| =~---
wedesboro=---~ L
1 [3.6 Mi, 83T of J. W. Parker--- --do-~ 100 6 t--eeme- T i Mhainbdatl Bty
Wacesboro--
. N . .
Table 11. Records of Wells in Anson County (Continued)
Ty . Depth .

Well . Type Depth | Dism- ’ Water-hear- Water celd | Dras- T
: Location Owner of P oto 0 Hater-hear e Yie X opo-

N eter PR ey level d X . Remarh~
o Well () Giny r,(\;.lg;, ing material (“?l‘) (gpm) (“I":;l graphy €
ez P F, Hyatt---- 3% L Lo 32
83 vohnny Hoore--- R~do-- A 3R =718t -

gL

Paul T. Pighe-- k-co-- £ 3 Ll
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Records of Wells in Anson County

(Continued)
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130 | 1.3 i0 ESW of W, T. Satlines--|Due--—- 3 2L | =--mee [Guaternary 27 | W ----- Slope-—~
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Table 11.. Records of Wells in Anson County (Continued)
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Table 12. Chemical analyses of ground water from Anson County
(Well numbers correspond to well numbers in table of well data)
Parts per millior
Darte ’V 1 1 “
Wel) o| Sil- ron Cal- Mag- . — i . G Hard-
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32 L/Es 11 .09 3.3 13 2.2 83 6.7 7Yy Pe—— L7 7e3 | Granite
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Stanly County

(Area: 399 square miles; population in 1960: 40,519)
Geography and physiography

Stanly County is the northernmost county in the Monroe
area. It has the smallest total area but has the second largest
population of the three-county group. It is bounded on the west
by Cabarrus County, on the north by Rowan County, on the
east by the Yadkin River, Badin Lake, Lake Tillerv, and the
Pee Dee River. On the south it iz bounded by the Rocky River.

Topographically, there are numerous rolling hills formed by
the partially discecled peneplane of the Piedmont province. The
topography becomes more rugged near the larger streams and
particularly along the Pee Dee River at the eastern boundary
of the county. The highest altitudes of land surface in the
Monroe area occur in eastern Stanly County in the Uwharrie
Mountains. The highest of these is Morrow Mountain and its
elevation 1s about 936 feet above mean sea level.

One stream in the northernmost part of the county flows to
the northeast and eventually empties into the Pee Dee River. All
other streams in the county flow to the southeast and are tribu-
tary to either the Rocky River or the Pee Dee River.

Geology

Overlving the tuffaceous argillite and laminated argillite units
in the northern and eastern part of Stanly County are rocks of
the upper volcanic unit. These rocks, exposed in two principal
bodies and several minor bodies, are chiefly lithic and lithic-
crystal tuffs and rhyolite flows, with interlayered basaltic and
andesitic flows. Typically, the lithic-crystal tuff contains actinoe-
lite. feldspar, and chlorite and may show faint bedding. The
medium- to fine-grained texture along with the feldspars and
chlorite give the rock a gabbro-like appearance, in some cases.
The rhyvolite of this unit is a very dense fine-grained rock that
has a light gray color on the surface. It forms the caps of most
of the higher hills in the eastern part of the county.

About three-fourths of Stanly County is underlain by the
tuffaceous argillite unit. It contains felsic and mafic tuffaceous
agrillites along with fine-grained tuffs, some breccias and flows,
and in some parts of the county is frequently interlayvered with
graywacke sandstone and siltstone (see fig. 9).
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The laminated argillite unit is found along the eastern bound-
ary of Stanly County. It extends from Badin Southwardly into
Anson County and forms an elongated zone about four miles in
width and covers about 75 square miles of the county.

The laminated argillite unit lies conformably on the rocks of
the lower voleanic unit and grades upward into the tuffaceous
argillite unit. The mineral compositions of the laminated argil-
lite and tuffaceous argillite units are very similar. Their main
difference seems to be in the manner of their deposition. This
was discussed in a foregoing section of the report. In the un-
weathered state the rock varies from dark blue-green to an
olive green color, and it weathers to various shades of red and
vellow.

Ground water

Nearly all domestic water supplies and one municipal water
supply are obtained from wells in Stanly County.

Dug wells are used frequently for domestic water supplies
in rural areas. They are generally from 20 to 50 feet deep and
from 3 to 5 feet in diameter. Dug wells are not entirely satis-
factory for present-day domestic needs, and they are rapidly
being replaced by drilled wells.

Small-diameter core-drilled wells are the predominant type of
well in Stanly County, but they are limited in the amount of
water they can yield inasmuch as about 12 gpm is the maximum
amount of water which can be removed from a 2-inch well
with a domestic type pump.

Records for more than 220 drilled wells are given in the
tables of well data for Stanly County. Of these, 184 were used
in compiling Table 13, a summary of data for wells in Stanly
County.

The Tuffaceous Argillite unit comprises the major aquifer of
the county. No one section of this aquifer can be said to be
better than another as a water producer, and local conditions
should be given considerable attention in locating a well site.

The quality of water in Stanly County is acceptable for most
uses except for excessive hardness in some areas where the
water was found to be extremely hard and to have large con-
centrations of calcium and magnesium. This condition is related
probably to dolomitic zones in the argillite.

Analyses of 19 samples of water from Stanly County are
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Table 13. Summary of Data on Wells in Stanly County.

Acvording to 10ck type

all wells

Nuo. of Average i__jiuld (gallons per minute)
Type of rock wells depth | Ranpe } Average Per foot
(teet) l of well
Tultaceous argillite ! 173 112 T &=-200 | 15 U.13
SN S — i—ﬁi ———
{ g
Laminated argillite il lio ‘ 4-35 L 11 10
4 -
134 112 l ~204 f 15 0.13
e e S Y

According to topographic location

T :
No. of Average | Yield (ypallons per miuute)
Topographic location | owells depth Range Average rer foot
’ (feer) | of well
M S U —e j
Hill 90 101 3= 30 9 0.09
— e e e e e —_—
Flat 36 105 599 11 0.11
— — — e R E
slope 35 143 1-180 24 u.l7
S — S i S
braw 4 88 $-90 35 0.39
W\muy 7 194 5-200 | &b u.264

T e e e et e o

given in Table 15 following the well records. Seventeen of the
analyses are from wells in the tuffaceous argillite unit, and the

remaining two analyses are from wells in the laminated argillite
unit.

Munieipal supplies

Only one municipality in Stanly County uses wells as a source
for its water supply. The town of Oakboro (population 631) is
presently using three drilled wells with reported yields of 80,
54, and 100 gpm. The newest well, No. 232 (Table 13) is now.
furnishing more than half of the town’s supply. A textile mill
in Oakboro has its own ground-water supply, which is obtained
from two drilled wells. The yields are reported to be 95 and 17
gpm, and the average daily withdrawal is about 11,000 gallons.

The other municipal water supplies in the county use surface
water as a source.
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Table 14. Records of Wells in Stanly County
. Depth .
. Type Dham- . Water . Draw
Well . Depth of Water-bepr- Yield Topa-
y Location Ownper of eter . 5 alorin level down . Remarks
No. Well (fry Gny r;();;(l),;, ing material Ity {gpm) (16 graphy
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3 ja & R B T 30 A R
> Lt CQUel | mvmmm | mmm—- ~~GOm—mef
10 2.7 Mi, lNE of J L 1z L ~mmmm (HIl Lo
fiichfield=-~~
11 3,0 Mi. NE of £3 [ I B 1745 [ mmmme | mameo e O
Richfield~=--~
12 3.7 4i. NT of Doc Hartse.l--~-r-do~--| 100 L 20 [~=A0mmmm-—me—] 1C 10 | =~=---|3lope-~-
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12 3.9 Mi.o NT of William ROCK=-=---do~--y 207 [ =~dom~=n-- e R T mem- ~~do~-=~
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Table 14. Records of Wells in Stanly County (Continued)
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1 0'7,“?;4“-“” of S. L. Sellsw=vm- ~do~-~~| 109 L 20 __GOE’__ _____ N R R
Richfield~-w~-~ 2-3 | ~eme- Slope~---
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28 3.5 ) K. L. Plowman-- Prilied| 108 L
Richfield e [B11]em
?Z Ko F. Clarke--= f-ag-- | 11t L [
30 C. Lo Wiltiams-—-do-- | 98 TN T S - A Mt Valley~
P Richfield----~4 b | T T T T Flat---a’
51 4 / H
i1 : ~-dommm e o= e | b0 | L8 | !
32 1M sSwer |c. iy i110d| L7 v I
- Richfieldwmm~- isenheimer- ‘ A Y N A T ikt !"dv""j
33 (1.3 Mi. WNW ef Lucizn Crowell i 1 ‘
: £ :ia71 Crowell f--do-- . o )
New London---- - L <0 TG 18 B T A_O‘D_.__J
3 13,5 Mi. ENE of | Albert Smith--- Pur--- | 20 i !
New London---- : : uu_-u‘
e+ -~ : -
25 2.2 Mi. of | buford Maner-—- [Drillea| 94 L
New London---- ’ N S B il AU B B S {-~QC-~-
3o 2.6 Mi. ENE of Hoyle Xrris-—-- |--dp-- 75 Voo
New London---- 4 e BT Bl I 71T I B 20—~
- 37 1.0 Mi. ENF of | C. B, Lentz d g
. . ENT c. B. amen)edo-- | 118 ) c e R
flew Londomn---~ ? " -6 do s 35 | 8-10) seeeef - do-~-
P




Table 14. Records of Wells in Stanly County (Continued)
-~ [
o
. Depth - .
e Tvpe | pepy | Draw- 3 Water-hear- Water T Yield | Draw- 1 Taopo. .
“\Lun Location Ouner E “95" )(e[;l“)‘ E:;; :a:im: mg\ r:\ra(:rai;l l(ef"l(;l (R;’m) d(of:"n graphy Remarks
) )
L
38  |Mew london~----- W. G. Crowell-~ [rilled{ 7% L 7L |Tuffaceous 20 e Slope~~
argillite--
L T P F e e New London ~Ao---] 250 o 2 f~=go-mmcmmmm e fmmeaam I B ~-do-~~
School-=mwsm=n
[T P, . SN o FE. Blliot--- p~do---i 1%¢ < A R T ] 18 f-wmeae ~—10- -~
41 0.9 Mi. NWW of
New London----- Edgar M. Harris p-do---| 106 L B R e T Bt e Flat----
L2 1.7 Mi. WSW of W. W. Saunders |f~do~--| &9 3 60  [--d0---memmoe Lo 9 ERRERES
New Londone----
43 2.6 Mi. W of New| W. RosS—-=cmno- kdo~--| 116 O T ] e S Slope---
london~--------
Ll (3.3 Mi. WSW of Spurgo Brooks-- {--de--=| 70 i 20 |~-Q0mmccmmmen 35 10 f-emee- Hill-~-
¥ew London----+
45 |k.3 Mi. WSW of Fuben Almond~-- p-do---| 107 L 20 |~=~dom=m-mm=an 17 L fmemeen 3lope--
New London-—-——-
Lo j3.2 Mi. SW of %. M. Meisen~ p-do---| &9 € 16 J=-gomm-=~-—nn] 26 8.5 -m Flat--~-
Richfield-=~~- heimer-------
L7 (3. Mio NNW of C. E. Lefler-—- p-do-~-| 39 b 20 [--do==mmem-am) 10 O e -~do~-~-
Millingport—~—-
LE 3.5 Mi. NW of H, Tucker----—-- f=aqo---| 1L0 R ] B R P 11--=d
Millingport--- .
L9 (3.6 Mi. NW of B. L. Mpose---- p-ao---| 1R% i 36 |--dommmmcmme-l 29 [ PO P PO
Hillingport---- ‘
%] 3.2 Mi, NW of J. H. Lovwaer--- f-do-~- 95,0 i 30 ~~dO=m-——m - [+ 10 |~----- Valley-~
Millingport----
S1 (3,1 Mi. MW of J. B. Furr---=- p-do---| 197 L 60 |-~do-m~-m=mmn 38 A Slope---
Millingport--- -
52 12,8 Mi, N4 of C. C. Lowder----Jug~--—{ &2 L —~dO==mmm o n [ 1 m——-- Hill~--n
Millingport—--- .
€3 (2.1 Mi., NNE of | Martin Furr---- Priiledf 81 b 80 |-~dommmmmmm | me-o 15 |~--=--m -=do=~--~
Millingoort--~4
sk [2,9 Mi, WE of Joseph Drye~--- j-do---[ 82 I U0 |-~do~m-~emmas D B et Slope~-d
Millingport-—--~ .
g  {3.0 Mi. NNE of Casey Purser--- l-do---| 129 I LO |--dowmmamannn L2 3. aee-- Flate--+
Millingport---
L
Table 14. Records of Wells in Stanly County (Continued)
Well . Type Diam- ]7 Depth M
No. Location Owner of De[gth eter of Water-bear- Water Yielq | Draw- T
Well ut) I i Lra?;x;g g material 1&‘;‘)" (gpm) d&v‘v)n grzgﬁ} Remarks
So 3.6 Mi. NE of E. Pickler----- i13 23
M1 Tingronten- ickler rillec | 230 ] 65 ) mmeme ITuf Caceous 60 15 1 Valley-—-l
57 ) f argilliite-~
4 b~oo-~- | 220 | & | ;
58 | ~-dom---~ T O il pat e ST IR L Hillameo
o | s s rrdo--- 1115 6 | 30 g 211
59 ,».b»."flf NE of Heath Pickler-- b-go---1 110 ). ' P Valley--
Millingporte-~{ 1 77 b= A [Tra0m s e e |2 P
60 2.5 Mi, K% of Grant Pickler ; ; .
2 e 4 1t Pi er-~-t-Go-=- | 156G
¥illingperte--i T ° o2 } Lop 65 fe-do--voeaoo e I Flat~- -
61 | 2.8 Mi. SSW of .. 5. Pickler---Pugeme-| 7 | ; - ,
New London—---| / s S T I 7O~ e Hi11mmem
62 [ 0.6 Mi. 35F of [J. 0. Foresto--—firs{ied i ,
New london---- pradiec) 9c ] L 30 |--do-mwmmneaa 25 LY EE— PP
63 1.7 Mi. SSE of |W. L. Allen 4 | ,
« L. Alleneenao S oS I I .
New Londofi---— 0o f L A se 10 | ----x -~QGm =
ol Lo Mi. $8% of |dorth Stanly F-ao-v- | 143
New london-~---| Schoolamm- -
65 2.? Mi. SSE of | Brady Almond----bpring
Yew London----
[ 2.8 Mi, ESE of {Henry Thompson--| Dug--- [ 29
New London-w-- |
&7 2.5 P‘J‘.. N of A. Hidenhour---_{)rilled 9t
Badin-~--wmeadl
68 1.5 Mi. NNE of |H. A, Gilbert--f —~do-- (53
69 | 1ol Mi, MNE Of | --dommmvmmmoen ~f -~do--| 85
76 Mrs. R. L. pring
-------- Stiller~----ru
Fdward Harris---Prilled| 109
------------ Dug-~-1 30
illed | 142

6L

s



Table 14. TRecords of Wells in Stanly County (Continued)

0%

I3

Type | pepety | Pram- Depth Water-hear- ater Yield Draw: Topo- Remarks
Ao ater m 3
‘;ﬂl Lacation Owner \\('V(I»H 1t ;ll‘l‘\r r:;;;g g materia) o (zp (Ft)
| i
P R Ly 1Tyt fareci e |ecm—m—— 1t m—mmm FlAL———
7! i, NE F.oO. Harwood--~ Drillcdi D17 ! L <0
ditiiagport---- o |0 b b ErERakey 9
-r e af{ L i LG 7
SR S T BN F R S S 3G B Bt
7 : | : !
' ; ! ‘ L ! i
neo T L S 25 i) mmmmTyomCOTmos
7t R
X | Lo '
R Wer : | S
POOTL— =~ =1 H ? i | !
oo e MR of B FL Writlev-- beno-nai IF : -
PoMiliangpor.---- ] : : : o
82 .o Mi. W or T. L Plott-=-o beoom-- ] e
M3illingporlo- oo ; e b
un S i Burision--~- k-co---. 100 4 -
ling pov‘t-—ué: ' ' S
£ i. N ool | ISP lserd‘.our——{)ugv-———, L !
EDPOrT~—-n e s i
oh _____._{ Ealoh Lowder---— er‘lea; )
oo W2 of | Richare tatlexr w-do---i Tuo {
e : : ;
lingnorte——; ! L
fr. ? Dy L. LOwder-~- f——d(_;—— O 5
Millingport-—-4 ! .
az 2.0 Mi, WNE of C. C. Eatleyr-~- k-do=- S
Millingpor”, { o :
88 |1.0 Mi. NW of Coy Pickler-—-~ ooy 2 4 I
\-lllngr‘o“b-——-t s an :
B9 [2.C i, WNW of | %. C. Hatley--- k-do-- : 187 L
Millingport--~ -4 ; ;
90 |2.3 Mi. WNW of | J. Huneycuti--- j--do~ | 80 [ L | | n
Millingport-~- ven V. e dOmme e emm 20 I Flat—~-4
91 0.7 Mi. ENE of B. ¥W. Lowder--~ [--do~ L L Lk i | i
Millingport——~-4 i i {
i
! i |
Table 14. Records of Wells in Stanly County (Continued)
Depth i 7' ! { i {
Well i Trpe n Diam Wate 4 Water ; Draw !
Locat, . epth of H Vater-bear- ! Yield ! Tapa- | . .
No. ocation Owner \\l"({ll | ) o(l:)r i c?;;,)”_, ing material J l(of\‘(;l (an)j‘ d(o[\;)n g :,’r;sn‘hy ; Remarks
; L I L L i ; |
i + 1 T
92 [1,7 Mi. % of Tyerett atley prilled! 170 k 4 F 7
Millingport--—- t é
93 [p.u M, % oor W. AL Lowder--- pecoo--! tog 5 -4
Millingport--- H |
Sh (3.1 Mi. ZSE of | --do é i
Millingport----
S 12,3 Mi. NWW of Frad L
Albemarle----- i
96 [1l.2 Mi. SW of A. D. I Lo
Badine—~-—eowo i
L S R =0 mmm s briiled f )
20 J3.C Mi. S of j 4. F. Festermen Pug--- oz we
Bagin--~.- —— i |
92 2.5 Mi. SW of W, 5. H0lt-mmono] bralled| O% L
Radin b
1co 2.8 i . Vickerts b-Go-- i 50 4
tlpemarle ansfer Co.
101 2.6 Mi, Wiw of C. B. Parker--- p«cc-- ,’ i 4
Albemarle~-——-
102 (1.9 Mi. W of Q. C. Kimmer--- f—do-- | 180 [ Y
Albemarle-- i
103 2.9 Mi. FSE of 2. C. Hurleyson l—~do-— 105 L
- Millingport——--
0L [~dommmmmneat =4 A, E. Lowder--- {~~dg~- 23 L
105 ]1.7 Mi. ESE of Verncn Harwood=-4-~do~- | 110 b
Millingport---
106 [1.S Mi. ESE of E. Z. Funeycutt [--do-- | 102 U
¥illingport---
107 1.2 Mi. SE of =0 —mcm e |—edom- 50 L
I\’llllngport—“
108 1.5 Mi, SS5E of Mrs. T. C. -~do~- 183 L
. Millingport--- iurlocker~---
109 1.7 Mi. 3% of W. W. Hager---- [Dug-~- 3l [emmmea meams e P22 R D Flat---
Millingport---




a8

A T T
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Table 14. Recoras of Wells in »ian'y Tounty (Loronued
. Ueptn Fate (’ i -
. . Type Dept} Tliam- o Waler-bear- Water | vq | Draw Topo- .
et Location Owner & o cter am gt matecsal el | czpm) : | granby Remark:
! L
T
110 rilled | £ i [Re} s %GR SO Klope~--
arpillite
112 R L T S B Lo
112 ~=do~~ B N e T e [, P TP ’.8.8 it Rl S
113 jh.h Mi. 59 of Hinson--~-frilled | 202 N 25 | ~-do=-==mr-- A Loy Bicpe--~
Millingport--- 3 . y v o 41
1 [ 2.8 Mi, ¥NE of [J. P. Howers--- $-do--- | 110 6 Lo L 60 LGy --=-- fiill----
Lampert- - .
115 (3.7 ML C. S. Parker--- t-co--- | 352 I 0 JEVEP PSSR SRS o [ Flat--—-
Lembert , L P
116 | 3.5 Mi. WwSW of 1L. P, Almond--= f-co-—- | 110 4 20 emdommmm e | 30 I I 111
Llbemarle--~~- . e e p _
117 1.3 w5, 5w of |®. o, Morpan--- fodo--- | 179 I =g 33018 =mme- | ----- --dom---
Albemarle—=—m- ) | i DY N _——
118 | 2.7 Mi. 5SE of |Fill Austin---- b-do---| 50 5 25,5 | =mG0m-mmmmos 16 28 } - Slope
Albemarle--~--- : \ I
1 3.6 ¥i. € oof Walter H, Lewis k-do~--] 96.Y it 18 --GO~—m- - L L {--don--m
tlbemarle A A
2C | 3.7 Mi. Jim Henly-—--== Bpring d=--=- | —=== jmmm-mmn P Rt . 5 | —meme do
Libema 5
121 ] 7.5 Mi. ¥ L. K. Hudson--- prilled| 97 L Lo | --dommmomes 35.89 -mommf momes mmao==T
Albemarle----- . . I P
122 | 7.C Mi, E of ——GOmmm {-do~--{ 1LE o and O 20,37 === | === Qo
Albemarle--—~—
123 o.g Mi, ESE of | Mre. Charles L—co-- 257 Lo Lam;nal\tf.-nli 30 1 | ——-=- ——co----l
flbemarle---~ fulta-—ame-- . argiliite- d » -»J
120 { L5 Mi. BESE of | Alvin J. Hinson p-ao-- 73 L 23 Qe 1€407 A e {
Albemarle-----
125 | L.9 Mi. BSE of | Swaringen------
Alvemarle--=— e
126 3.9 Mi, SE of J. B, Smith~=-= p~do-- 1538 5 2k Tuffai?‘:‘i Lo 6 —=— Hill
Altemarle---- ; argLliile-- . A etomen
127 | 3.1 Mi. SSE of | Roy Marbrey---- f~do-- | 57 L 20 | ~do-mmeommm 2.5 4 | -----|Slope
Albemarle-~--~
- < o ————c——— e ama e S_—
Table 14. Records of Wells in Stanly County (Continued)
. . Depth .
‘;J:I.l Loeation Owner T‘_"'fpeT Depth D;::- :? Water-bear- ] Water Yield Draw- Topo-
Well (fty (i) casing ing material 1&‘8‘ (gpm) d(ﬂf:;l graphy Remarks
128 2.6 Mi. SE of Bud Mauldin---~ Prilled| L&6.1 | Tuffaceous 16 | e s Hill---
Albemarle-~—--—- . i114
argiilite
129 2.6 Mi. SSE of | South Albemsrle |-do---| 78 6 20 | ~-dom—eoonen 2647 | ~moen | —meen ~~do-~-
Albemarle--~-- <4 Volunteer Fire
Deptoe~---oun-
130 |2.2 Mi, SSE of G. H. Moose r=do-w=1100 L 30 [ [ T 9 | ——ee --do---
Albemarle-w--- - Dairy--—e—-—--
131 |1.9 Mi. S of Jim M. Holt---~ r-do—---— 57 L 50 ~~dOmmm 29,1 | mmeen| e R P
Albemarle-—----
132 (2,8 Mi. S of W. R. Poplin---~ L-do---| 95 T R ~=do——=-racal 50 | ameea] ool Slope---
Albemarle--—~--- 2 ope
123 12.5 Mi. SSW of Jason Aldridpe~---do---]109 R R A ==do~===mn 20 S | - ~-do-=n
Albemarle----- -
13L [emdomamcc e e o Robert E, Lee-~-d--do---|1LB Ls 32 33 9 Draw---~-
135 (3.6 Mi. WSW of P. D. Howell-=~d--do---| 32 L 21 12 12 Hill--—A
Albemarle-~---
136 (3.6 Mi. SW of F. L. Morgan--- l--do---|120 k 4o | --dommcmmeee SR S, Flatee~d
Albemarle~-—--
137 [3.2 Mi. NNE of Craig C, Efirde |~~do---| 85 L 30 G Om 30 4 ~=mme| SlOpe~—
St. Martin----J
138 [3.3 Mi. NNE of Gene Almond---= [~~do-~~| 250 L 32 4= mm—— 50 LR [p— PR, P
St. Martin--~—d
139 3.0 Mi. NNW of G. C. Huneycutt [~~do=--| 130 b 32 “=dommmmm~mn| 25 P R — Hille=m-
. Ste Martine---4
140 2.5 Mi. NNW of | G. A. Teeter---[-—do~--| 20k 4 22 | -~do-—-m-mm- 20 R Flat---
St. Martin--—--
141 13.L Mi, ENE of Wayne Furr----- ~~do-—~-| 128 L 39,5 ~~domm—mweno| 18 [ PR R Y, P
Lamberte--em-- ’
142 |1.6 Mi. NNE of J. C. Budy-—-- ~-do=---| 10L L |--ce~eed ——dommmamnn 25 9 e Hille--
Lambert------- s
1L3 [2,0 Mi. SE of P. I. Whitley--|~-do-- | 100 L 33 ~-do=--=-w-f 2§ “=—-d Flat--~
Lambert~—--wm-{ s
© 1l [0.5 Mi. N of Hoyle Moyle=-—=(~-do-~ | 70 b Lo ~=d0~—m=mwmnf Lo L ~-do--=
¢ Lambert~------
15 11,8 Mi. NNW of | Mrs. W. D ) )
Mrs. W. D. Dug-—- 2| ——-mm -—d 111-~-
Lambert~----n- Huneycutt-——< | F 33 —do 17,46 Bill




Table

14.

Records of Wells in Stanty County (Continued)

% Tape Doam. | Depth w Water Draw
Well Bepth e of nter-hear- Yeld . Topo-
L. oy On ! ', I A Ler b fevel . dow| e emurks
o, ocation ner o e ver e W material P (xpmy | 90| praphy ema
16 2.5 Mi, MNoof Y. F. Droten--- |1 0 1 oL z< €| - Fiat---
cambert--~-~---- . . ~ e
L7 2.2 Mi. WA of Telly F-to--=jl2f i -z B E i fald===
Lambert- welder ———-
1LE Oldale iimena---p-co~--|14C [ O Y 20 Lo === --00=-=m
1L% W. O. Lambert---p-do-=—| 7ot L 17 e iz B e et -~
150 Ao A, Lambert--—=p-do-=-(1". Lo, 38 |e=dommmemanas 10 L | ----- Flat-~-
151 3. L. Almond--—--f co---1 vC I e P 152 c
152 11,5 Mi, WiW of Mrs. letha bF-ciu---LL N 2 PR . e [ e co--—A
Lambert-<----- Lambert-~--=—-- B - . p
183 (1.2 Mi. W ef Virgil Lambert-—orec--( L& ic b5 --do---m----- 1L L] mmmm- EETRe
Lambert - R | - : E c
15L (1.1 Mi, W of Virgil Lamvert, [rileed| on®.° Lo 36 j-rdos=r----es Ry P --go-—=
Lambert Y ) e o
195 |3, Mi. WSW of £, 0, T 71 o B ke 12 L B Foatemmy
Lambert Henderscn- ) )
156 |--do-----~ M. J. Hathcock 00 L 40 | --dummmenoom- 3; L
1 - t ) ; 5
167 (2.1 Mi. WSW of Peece Almond--- R’ L At | -dommmmmme- 16 2
Lambert-------4 . £ 1o i
168 |L.C Mi. WSW of Little-commonmn- ——co-- | 100 & I B it 12 Lemll] mmmmm ~=dg==-
Lamtert-------4 . 0
159 [L,O Mi, WSW of Dan Hurlocker--4--do-- | 2% L 2 | -=COommem e 2L Loog = Theo==T
Lambert s 13 i
160 | 3.6 Mi. Bot Thomag-—---=-4-- ce-- | 32 L 12 | ~=d0=mmmmemmm above| ——--| —em-e -~ p——m1
Lambert- . i grian ; .
161 3.3 Mi. S of C. W. Almond---{--co-- | 6L 4 26 | ——ao=-memmenm 12 [T R PO
Lambert~------4 . .
162 |2.L Mis S of F. L. ¥hitley--|--co-~ [ 92.8] L 15| -=dom=mmes --- 16 2N Minhias Bt
lambert------- - ) R
163 | 2.C Mi. SSE of N. G. Whitley~--|Dug--- 50 | ecmmmn| mmmmeme| —mgommmmmemes| 3345| emeem] mmmes Flatee~
Lambert---==-—
Table 14. Records of Wells in Stanly County (Continued)
" Depth -
Well . Trpe | peptn | Dumm- of Water.bear- Water | yiog | Draw- | qop,.
8 Locat Ow f ete a " po . N
No. ocation wner “"’ell (r1) Elll:;- r.z;:,)xg g material I(er‘lt)l (gpm) d(“’,:)" graphy Remark
16L (3.2 Mi. S5 of . O. Burris-—- Prilled| 92 n 52 Tl faceous LC 1 ———
Lambert---—--- argiliite--
165 [2.C Mi. NMNA of Jo V. Cotle~—-= f=go-ao|105 L | —mmae PP, PSSP S I aCO-—=d
St. Martin-----
164 |1.6 Mi. NNW of Dean Fowers---- t-do---| E2 L 21 | -=00-=mmmmmu 1,09 28 | —eem- Slope--+
St. Martin---— ) - t
167 1.5 Mi, NE of C. J. Speights-=f-do---1 @0 L 26 |-—dommmmmeean 36 | 12| eeme- LR
St. oM
168 |--0 Marvin Bowers---f--ac---| 38 L 2145 |==figmmm e memm 3
169 1.1 Lltor whitley-- -co---|1CL I ~~00-~mmmn oo Flows--
<
170 (2.6 Mi. NT of Cley Sfird----- L-oo—-- 129 L 22 |--00==-cmmmm— 2t £
St, Martin-----+
171 |2.3 Mi. NW cf Jesse 5, Marton p~do---| 62 4 27 |==Qo==m=r=-m- 25 c
Porter--------
172 |2.3 Mi. NW of Cecil B. West-- |-co---| 62 L 22 |=~do==mam—nan 8 | cmmmm | mmam PR P—
173 Sam Kimrey----- -do---| 96 L 26 |-—do==mmeoo—o| 28 c
N Porter Baptist f-do--- 70.5 Lo feemmeme G Ommmmmmmm e LL.2 [ R JRre
Church----
175 [1.6 Mi. NNE of C. L. Foreman-- fug---~| &€ 36 [--m-e-- ~{O=mm——m oo 2342} —mmmm | mmmee --co---~
Porter--------+
176 (1.8 Mi. ENE of C. B. Dennis--- p-dn---| 35 L |eeememe Laminated W0 | mmeen| mmee- —-rjo--—J
Porter-------- argillite—-
177 |19 ¥i. ENE of =~do-=moms e Prilled|108 L JIOTN EPAYC PR Lo F A By
Porter--«------
176 (3.2 Mi. ESE of T. N. Snugrs--~ L-(‘?o—--— 111 L O femripmmma e 22.7 5 | —-emm -=do---+
Porter--—cmee--- -
179 3.6 Yi. ESS of Handal Methodist}-do~-~|17l L 26 B LEE P 25 6 | ~~-wm --do----
Porter--we-—---4 “hurch--—=----
160 [2.0 Mi, SF of I. C. Bowers---—-do---| ol [ P wedOmmm e —mmm = 10 | -==m- R, Py
Porter-----c--d
g 181 |1l Mi. 5E% of Calvary Baptist p-dn---[55-88 L LO jTuffaceous LS mmmmmt mmomaf~=q0~ -~
Torter----—--- 4 Church------- E argillite-=
L i




Table

14.

Records of Wells in Stanly County

(Continued)

Depth ate ] raw- :
g Type Depth D‘I;“T }U(( ! W ;uur-(hc:xf»l ‘L“_‘;" (‘;;;;1':!) Id;::‘ ;2’:}:." Remarks
“\t;” Location Owner “'.“{N (ft) Gins casng mg matera (f1) €3]
Jo FL oLoftin-o- fedoe--| of | TR IR Tulfaceous 2745 [ SN Hillea-o
| argilliite~- c m I
Seri 0eae ] B [ S, el O fmmmm e RS Vo T I Py
1lver LLrings -0~ oo
t Churcn X ~ I T A B
- ) 30-=—] hO i 22 w0 Flows 20 a
F russel----f-oo L0 4 secasipnally |
J 7 {Qmmmmmmmee | mmmem ] T . —QO---
Fo L. Hinson--omp-dge== jon-am L I e f
TS N R A RS R g GO man
« kayvon Smiti----t-ac---| 8.5 N meao-s -
Zt. Martin----- ; ; O 30 12 | —eeen —fpm—-md
187 12,5 Mi, W3W cf L. C. Mclester f-ao---| 59 <] L0 do 30
> ; J VR D PSRt B 9Q | mmmomfmemmmem
186 (2.2 Ccnsolidatea b~do--= 1160 6 (2 a0 7
% ; 83 |ocqomemmcmann 28 Lo IS $illamedd
189 2.5 b-ao--- 125 6 :
L A P PN 20 [ Flat----
_____ L _do--=[1LC L bt --de 2
190 2.8 a it
. R P JE S, 25 R P
191 [2.9 Mi. NE of fio T Ghmmmmm o |-do-~-1 60 L a0
Stanfield-~-~-~ . N VS 20 [ 2 - Flat~—-
192 2.8 M, WE of [ F. L. Hertsell-—-do---| L7 L 2 co
Stanfield----~ . \ GO | 28 2 — Hili~e-d
192 [2.% ¥i. .1 Miler Hatley--- p-do---|119 L 4l a0
Stanfield----- B : ; P T g 20 | cmmm- Plat--od
5L 1L Mi. W of ¥, 7. Little--- p-do---{10% L ul o
Stanfield------ O 12 PR IR S
195 (1.1 Mi. N of G. M. Basley---~~do---|20C 6 je o
Stanfield-----~ . e P P 20 [ — Ly S
196 [1.2 Mi. ENE of | Bill Meintire--~k-do---[11F L el o .
Stanfield----- 1 I BV N A T VSR 18,7 —mmee | oo ~=d0~=--
197 (1.8 Mi, E¥Z of [ K. S. Smith----- bug--- | 30 |-~=--- do -
Stanfield--n-~ B N I T e dOm oo ae 15 16 | —=mm= Draw—e——-
198 |L.2 Mi, WSW of | Claude F. prilled( 97 6
St. Martin----d  Hoertsell----- E
Table 14. Records of Wells in Stanly County (Continued)
e . Depth .
Well . ! Type Depth Diam T Water-bear. Water Yield Draw- Topo-
No. Location Owner \\t"cfﬂ ‘/I (4£3) :::; cn%’;v)\g ing mawrinrll I("?’:;l (K:‘m) d&:’;‘ grﬁs;}' Remarks
199 (Lo Mi. WSW oer Thempson--—=aan rilled| %0 (ST Tuffaceous 16-18 2.5 mmmmen Hille--
St. Martin---- argillite-~
20C 2.6 Mi, 35% of ’
St. Martin----4 Carolinz Solite |--do--- 125 & 20 | ==GOmm~mommos 65 10 |emmmen] - d0~- -
Corpe~~m-——nun |
201 |2.% Mi. SSE of AL T U Y do---| 65§ & 10 B TR 90 15 | braw---
St. Martin---~
202 | 2.9 Mi, NWW of Bruce Poplin---4-~do---| 98 L 22 | ceiOmm e L b R P, Hillemnd
Cattonville--~
203 12,6 Mi. NW of Curlee-woemwommed L2 6 30 | --dommmcmomas o] 30 [~---- -~ Draw---
Cottonmville~—--
20l (2.5 Mi, NNE of lyde 3. Mabry |[Drilied|1L7 b jemmmeae Laminated = [---~- [ RS Aill~--
Cottonville-~-~ argillite-=
205 |2,8 Mi, NE of Board of Educa- |-~do---| 203 6 L0, d ~-domm oo LT PO
Cottonville-—~ tien South
Stanly School
C. P, Hopkins-----dg~--| 70.5 L 30 | ~=G0m~mmmeuan 25-30 -3
C. H. Gibson---4-~do---| 131 o T R P e P 20 5 | ommae
Charles Gregg-e-d--do--- 2L L LT (e E 94SF commm| e
W. S. Lowder-~-4-~do---| 100 4L L0-50 | ~=do-n-- S0 10 f~=ven
-=do=--—am e Dug--—- 50 36 | meme] =~00-=-mmeaed 3301 o) L L
G. L. Meuldin--|Drilled] o~mn 6 128 | mApmmm e 1T 8§ |
212 Mrs., J, P. Dug~--{ 38,9 L8 [~-vueun F S o 12,6F e aees
-------- Lowder--~-wa-
213 | 2.6 Mi. ENE of W. B, Allen----4Drilled 101 L 22 ) cedomcmmamne] Lo 8 [ aeem
Cottonville-—
21k | 1,9 Mi, ESE of . R, Crump----4--do--| 75 L 20 | Tuffaceous 15 S I
] : Cottonville--- argillite-
215 | =~dom e = =GO e --do-- | 160 L 20 | -~dommmwmme- 15 R
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Table 14. Records of Wells in Stanly County (Continued)
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Qakborom=-=-vu= E
[0 0] i
© |'




.

Union County

Parts per million

"“'!f!l%"t.’?fiff%
RERE ; L 5 L RN | ; Area: 643 square miles; population in 1960: 44,416)
”éag ': ' P idigti Geography and physiography
T N -
. e § 5 : ; ; : :. i % :‘:‘ 'g Z§ P Union County, the southwestern part of the Monroe area,
m: g : i § 3 g EENEEEEE :. § |: g has the largest area an'd population of .the three-county.area.
§§ 24 é’ééééééééé; 88 2543 The county se.at Is the city of Monroe which has a population of
B ATTTVYTTIYYTaAT A T 10,829 according to the 1960 U. S. Census.
SNRIIIRDRFILANNTNAA Union County is bounded on the north by Cabarrus County and
E VEOOEOED L e o Em e e the Rocky River, on the east by Anson County, on the south by
ABARBLARRNHBRAZZE S gggt;‘ ((“js;(?llil::j and on the west by Mecklenburg County and
L Topographically, Union County is typical of the eastern part
e e e e e 0 coo a9y of the Piedmont province. It consists of a series of moderately
Tidedddd ddg mol f‘ level interstream areas which become more rugged near the
; - PERveE larger streams. No hills stand out prominently above the general
21 gl egNegonnd gy level of the upland. The highest land surface elevations in the
! T 3 county are along the western border near Stallings where the
Adng S AN ga S S ggann e altitude is slightly more than 750 feet above mean sea level.
- The topography slopes generally toward the south and east.
NRRE N NN AL AN AN GY S S About four-fifths of the county is drained towards the north-
& e Am A aaa s east by large streams that are tributaries of the Rocky River.
B a8 ey a Mo The remainder of the county is drained to the southwest and
g IR

south by smaller streams that empty into the Wateree River or
into the Lynches River in South Carolina.

< Ty - .
Chemical analyses of ground water from Stan'y County

(Well numbers correspond to well numbers in table of well data)

Table 15.

]
1
gignooey TS inngsgaay
Geology
A T L I T T i o . . .
ANgdSe S s ggunaltg0a Rocks of Triassic age crop out in a small area in the extreme
=1 southeast corner of Union County. They consist largely of red,
BEREANRIRONANIAIETSY . : .
Qe o brown, and gray sandstones and siltstones with lenticular beds
of red to purple mudstone. Lenticular beds of crossbedded,
1 r N7 0 . .
R 83R88AT 3.5.50.0.9’;0. arkosic sandstone and conglomerate are frequently interbedded
o F » .
o with other mineral.
AR I T A O A Granite.—There are two granite bodies in the western part
REIEEREEERRERE A f th ty. The north bod i ~
T T T T R R 0 e county. € northernmost body occupies a narrow Zone,
SN SSNENN0s [ SSsANReS one-half to two miles in width, that extends in a southeastern
0 1 000 NHINING . . . f .
§§§§§§§§§> P ASAENEITR direction from the county line near the village of Stallings to
1 . . - .
the South Carolina border. The second body of granite is in the
°NLRNITIZEREFLLIREY extreme southwestern corner of the county. It covers an area

approximately two miles wide and seven miles’ long, and it
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extends from the South Carolina border to about one-half mile
south of the town of Waxhaw. The Union County granites differ
from the Anson County granites in being nonporphyritic and
containing less biotite.

Diorite-gabbro.-—Near the western extremity of Union Coun-
ty, rocks intermediate between diorite and gabbro crop out in
a zone one to two miles wide. These rocks intrude a large hody
of granite and extend from Mecklenburg County into South
Carolina. The diorite-gabbro is a massive, coarse-textured rock
composed mainly of hornblende, feldspar, augite, and varying
amounts of quartz and accessory minerals. Large rounded boul-
der outcrops are common. On the swrface these rocks are black
or dark gray and have a pitted surface that is apparently due
to differential weathering among the constituent minerals.

Phyllite and mica schist unit.-——In Union County these rocks
were mapped in a zone (aureole), one-half to three and one-half
miles in width, around the southernmost granite body in the
county. The unit is composed chiefly of phyllite with some mica
schist. Tt is occasionally intruded by or interlayered with other
types of rock such as rhyolite, granite-gneiss, and lithie tuff.
The phyHite and schist are metamorphic equivalents of the lower
volcanic nnit and were altered at the time of the granitic in-
trusion and again i conjunction with faulting in the area.

Tuffaceous Argillite unit.—About two-thirds of Union County
is underlain by rocks of the tuffaceous argillite unit. As in the
other counties of the Monroe area, the unit is comprised of in-
terbedded felsic and mafie tuffaceous argillites, fine-grained tuffs,
and some breceias and flows. Graywaeke sandstone and siltstone
are found occasicnally overlying and interlayered with the areil-
lites. The argillites are coarsely bedded with individual beds
varying from three inches to several feet in thickness.

Laminated Argillite unit.—This unit was mapped in Union
County in a belt-like zone varying from about one-half mile to
about four imiles in width. It has been traced from the south-
eastern corner of Cabarrus County through the western part
of Union County where, in the vicinity of Mineral Springs, it
wraps around a syneclinal and adjacent anticlinal structure
betore passing into South Carolina.

The laminated argillite unit grades upward into tuffaecous
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argillite unit and conformably overlies the lower voleanie unit.
In general, the lower section of the laminated argillite unit con-
sists of coarser-grained volcanic ash than does the upper section.
Ilowever, the manner of deposition is apparently the same.

The flanks of the anticlines adjacent to the Gold Hill fault
have been tightly folded, resulting in rocks of the lower voleanic
unit and rocks of the upper and lower sections of the laminated
argillite unit being adjacent to each other within short distances.

West of the Gold Hill fault in Union County, the laminated
argillite has been tightly folded and compressed to form a low
grade phyllite with thin, slaty clevage. The metamorphisin, which
accompanied the folding and faulting, has almost destroyed the
original bedding planes in many places.

Lower Volcanic unit.—Rocks of this unit were found only in
the western and southwestern parts of Union County. Here they
occur in two separate bodies, eropping out along the axes of
croded anticlines. The westernmost body, found along the west-
ern horder of Union County extends from Mecklenburg County
mto South Carolina. Along the Mecklenburg County border, from
about one-half mile south of highway 74 and into South Carolina,
this body has been intruded by granite and diorite-gabbro. In
the southern part of the county, the lower voleanic unit crops out
near Trinity and extends westward to within three and one-half
miles of the North Carolina-South Carolina State line.

The dominant rocks of the lower voleanic unit are fine-grained
felsic tuff and erystal tuff with interbedded rhyolite flows. The
unit is frequently intruded by dikes of diabase, quartz, and
rhyvolite.

Usually, rocks of the lower voleanic unit are deeply weather-
ed, and outerops of fresh rock are rare. This, in itself, is one of
the outstanding characteristics of the unit,

Ground water

Most domestic water supplies and one municipal water supply
are obtained from wells in Union County. A few domestic sup.—
plies are obtained from one or more springs. Dug wells provide
the water supply for a number of families. The springs and
nearly all the dug wells obtain water from the weathered zone
above unweathered rock. Both types of wells are subject to
surface contamination and may go dry during droughts, No
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bored wells were inventoried in Union County during this in-
vesligation. Most wells in the county are drilled wells. Data for
134 wells were used to compile Table 16, a summary of data
for wells in Union County.

Table 16 indicates that the well having the highest yield in
Union County was drilled in granite. Reference to the topo-
graphic section of the table indicates that wells drilled in draws
apparently have the highest yield per foot, and that wells drilled
on slopes apparently have the lowest yield per foot.

Analyses of 18 water saniples from wells in Union County
are given in Table 18. One analysis is from a well drilled in
granite, three are from wells in iaminated argillite, and five are
from wells in rocks of the lower voleanic unit. The water from
the well in granite is of excellent qualily. Similar water is
obtained by the town of Waxhaw from the phyllite and mica
schist unit. The water i3 not treated prior to use. Analyses of
water samples from tuffaceous argillite and laminated argillite
show the quality of water from each unit to be practically
ldentical. As a rule, the iron content is low, and the water is
hard. Water from the lower voleanic unit is generally acceptable
for most uses.

Municipal supplies

The town of Waxhaw has the only municipal ground-water
supply in Union County. Other municipalities use surface water.

Waxhaw, popunlation 818 (1960 census), obtains its water
supply from three wells. The oldest well, Number 120 (Table
17) was drilled in 1940 to a depth of 250 feet and yields 50 gpm.
Well Number 121 (Table 17) was drilled in 1949 to a depth of
200 feet and vields 40 gpm with a drawdown of about 118 feet.
Well Number 122 (Table 17) was drilled in 1961 to a depth of
301 feet, at a site selected as a result of this investigation, and
vields more than 90 gpm.
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Table 16. Summary of Data for Wells in Union County

- According to rock type

Iype of rock Yield (gallons per minute)
Range | Average | per foot
of well
Granite 100
- 0.74
-
Phyllite and mica schist 25-90 46 0.20
.
Tuffaceous argillite 87 138 ¥-75 11 0.0
U8
Laminated argillite 24 114 1%-75 17 0.15
Lower Vvolcanic unit 18 128 | 1-60 12 0.09
All wells 134
0.10

—

According to topographic location

, No. of Average Yield allons per mi
Topographic location wells depth - Range Averagep P:;n;;(‘:)ﬁ
B (feet) of well
Hill 82 129 0,11
169 .09 -
0.06
0.18
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Table 17. Records of Wells in Union County

i ST
I)vvflh | water-boar- Wave i Yie | Brow Remarks
o M N eve §
casing g material (ftr (xpm) | an |

Location

. 2. hustin----
p . 3. Bawcomm---f-icmm=y 90 ‘ = b 1o .
e N 0o
. R e | | .
b lf"-rs. Hamp *reaar dge-n| 116 6 S : T i ;
P oyanswell p-d0--= 12t e
Griffino-—p-no-=-1 00 6
5 .
Yew Salem----- . S
o |2 N e | sepey x. Drock —co-——~ 126 £
o} 2.1 Mae At R i
New uale:n——---‘ﬁ i -1 1ob | I3
11| 3.6 ¥3. 55w of jremj proske” md ‘\ ______ B £ ) —mmmn ‘ sLope"1
Wew Salem---= o domem| 220 & 21 |--oe-mmmmmmT I i ! i
12 | 3.0 Mic 5% of J uorey Halgler-qm=aom=m, = . \ - Flat---
Fairview----= N ] nne £ 25,5 -de-mmmT T e ‘ - \
13 2,9 ¥i, Eof D, N. Simpson-- |="9@ * 2c | [Bill---
1 2,9 Mi. A D B (| oo Bille-
Fairview----= A R . peem| L1 & 18,6 --do==-== ' i |
1, | 2.6 Mi. Eof Ellis P. Austiimmi® 20 | =mm=md ——dO=--4
Fairview----- . : do-~--| 38 6- 15 | =-do===m=mTmT 7T \
16 | 2.l Mi, ENE of | BIll Austinmooo|T : og | ---- Knoll-~
Fairview=---= ORI B A 6 23 | =-g0--==-mmmT| 77T -
16 | 2.5 M3, 5T of | Paymond L. el 20 | ----- Draw---
Fairview----- Benton-=--=-"" e 52 6 18 ~-dom-mmmmmsrf 77T -
17 1.2 Mi, BNE of Justice P. ~~do-
Fairview----- Saucom-=-=="=
Wmm ) et Eairtri - T
Table 17. Records of Wells in Union County (Continued)
Ty Depth -
Well . Type Depth Diam- W Water o Draw-
: Location Owner ot ept t of Water-bear- N Yield ¥ Tope-
No. ; eter . 4 level d . Remarks
Well [{{H) (in r?kll;g ing material (“; (gpm) (Of:)n graphy ema
18 At Fairview-----l Apnes W. Prilled | 92 [ 3% |Tuffaceous  [|-=---= 36 | —m—m— Knoll--—T
Connell--~-=- argillite--
19 1 Mi. N of J. Lzbon b-do--- 180 & 32,5 |-~dgmmmm e 28,2 20 | emue- Hill-—-~
Fairview--—---- Williams-----
20 1,3 Mi. NMNW 1 G. ¥. Thompson [-do--- |300 & 2645 |-~dommmmmammm [m = 1'4 _____ Flat---
Fairview—-----
21 | 0.6 Mi. S of |Florence Comnelll-do--- |17k 6 10 |--dom-n-mmmm |---amn 8 | --—--- Knoll--
Fairview------ !
22 Leb Mi. W of ) Barl Duncon---- pF-go—=-| 98 & a2 Laminated  [------ 20 | —---- Flat-~---
rairview------ argillite--
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26 36 |memmame Rocks of 331.0 3| ==---|--do=--~
Lower vol-
canic unit-
27 2 Mi & 29 |Laminated  [---~--q LY ----- ~-do~--+
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32 24l Mi., NNE of | Gene Baker----- -—q0~-~ | 90 & 23 |#ocks of | --—--- 12 | ----- — e O= =
Indian Trail-d Lover vol-
canic unit-f




Table 17. Records of Wells in Union County (Continued)

g Depti T
. Type R Iham- DU Cater-bear- Water . Draw- Tono. R
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25 Sroutch-wb-to--- |103 T Z2C B L e R A e Fnell R
i
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L6 | 2.1 Mi. NE of [ Barl F. Seodman p-do--- 160 6 28 |~-dgmmmmmmmem [ m oo T 1| === Eill--me
ramiltcns
Cross Fcads--- ) " . .
L7 1.7 Mi. B of Hovle Edwards-- p-co---|300 6 31.5|-~com=mmmmmmm s} & - --ao-=-
Hamiltons
Cross Foads---
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Table 17. Records of Wells in Union County (Continued)
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Table 17. Records of Wells in Union County (Continued)
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Records of Wells in Union County (Continued)
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Table 18. Chemical analyses of ground water from Union County
(Well numbers correspond to well numbers in table of well data)
Parts per million
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