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LETTER OF TRANSMITTAL

Raleigh, North Carolina
February 4, 1948

To His Excellency, HON. R. GREGG CHERRY,
Governor of North Carolina.

SIR:

I have the honor to submit herewith, As Bulletin 55, a report
entitled “Geology and Ground Water in the Greensboro Area,
North Carolina,” by M. J. Mundorff.

This report is one of a series being prepared as a part of the
cooperative study of the ground water resources of the State by
the North Carolina Department of Conservation and Develop-
ment and the United States Geological Survey. In most parts
of the State, ground water supplies are becoming more important,
especially for public schools, some manufacturing plants, and
smaller towns. It is believed that the present report and future
ones will prove of assistance in the development and use of these
resources.

Respectfully submitted,

R. BRUCE ETHERIDGE,
Director.

iii



CONTENTS

Page

Abstract viii
Introduction ‘ S 1
B Location of area and scope of the investigation. . _ R -1
Acknowledgments ... 2
GO DY o 2
Introduction .. . e 2
Area and population ... 2
Agriculture and industry_ .. 2

Mineral resources.. 3

Climate ; e B I 3
Precipitation . 3
Temperature . e 4
Drainage e e . 4
Physiography 4
GeOlOY e 7
Introduction T
Summary df rock units and their water-bearing properties ..__.______ 8
Areal distribution and character of therocks........__._.._..____.______ 7
GeISS e 7
Quartzite and schist . 10
Greenstone schist ..l 11

Sericite schist e 12

Slates .12

Sheared granite e 13

Diorite e 15
Porphyritic granite 15

Triassic (Newark group) . ... 16

Ground water 18
Source - e 18
Oceurrence .. e 18

The water table 19
Fluctuations of the water table ... 20
Records of water-level fluctuations in the Greensboro area . . 21
Utilization of ground water_.__.______ 23
Dug wells e s 23

Bored wells 24

Drilled wells e e 24

iv



CONTENTS—CONTINUED

Page

Factors to be considered in selecting a well site ... 25
Rock texture 26
Cleavage and schistosity 26
Bedding planes U 26
Joints and fractures ... 26
Quartz Veins .o 26
Dikes . 26
Completion and testing of drilled wells._____.._____ .~ 27
The rock units and their water-bearing properties ... 28
Introduction 28
Relative water-bearing properties of the rock units.____________ 28
Effect of topographie location 30
Relation of depth of well to yield. : 32

. Gneiss. : 32
Quartzite and schist . 35
Greenstone schist , - 37
Sericite schist . 39
Slate . 40
Sheared granite - 42
Diorite __.. - 45
Porphyritic granite 46
Triassic (Newark group) 47
County descriptions - 49
Introduction ... . 49
Alamance County ) 50
Geography, physiography, and drainage 50
Geology 50
Ground water _. 51
Municipal supplies . 53
Caswell County 62
Geography, physiography, and drainage ... 62
Geology oo 62
Ground water ... 63
Municipal supplies 64
Forsyth County _.__ ; 69
Geography, physiography, and drainage . 69
Geology ... g e 69
Ground water 69
Municipal supplies . ' 71



Page

Guilford County e %
Geography, physiography, and drainage . _ 76
GO0 Y e T
Ground water 77
Municipal supplies . 79
Rockingham County .o 90
Geography, physiography, and drainage.._..___________ 90
_Geology B} 91
Ground water 92
Municipal supplies .o 93
Stokes County o e 100
Geography, physiography, and drainage ... ... .. 100
GeOlOgY e 101
Ground water _____ 102
Municipal supplies .. 104

10.

CONTENTS—CONTINUED

ILLUSTRATIONS

Geologic map of the Greensboro area, North Carolina ___after 6

Map of the Greensboro area, North Carolina, showing

location of wells and springs listed in the report ... after 49

View illustrating the flatness of the upland surfaces, which
are remnants of the uplifted and dissected peneplane ...

View of the escarpment along the southeastern side of the
Triassic basin at Madison e

Interbedded gneiss and schist in northwestérn Forsyth
County, three quarters of a mile east of Yadkin River on
State Highway 67 ..

Sauratown Mountain from the south.

Sheared granite with inclusions of older gneiss, both cut
by mafic dikes - e

Close-up of the sheared granite

A. Porphyritic granite intimately intruded: into biotite
gneiss and schist near. Qak Ridge in Guilford County. B.
Close-up showing coarse texture of the granite ... .

Drilling f‘igs used in ¢he two principal methods of drilling
wells in the Greensboro area: A. Cable tool (percussion)
method. B. Core-drilling with chilled shot. .. .

vi

=]

14
14

16




11.

12.

13.

14.

Figure 1.

ILLUSTRATIONS—CONTINUED

_ Pagé
Bedded gneiss in a quarry at Stacey, Rockingham County.... 35
Slate containing quartz veins through the fractures of
which ground water circulates. 42
Granite quarry in east edge of Winston-Salem ... 44
Triassic arkosic sandstone and shale between Walnut Cove
and Madison O 47
Index map of North Carolina showing the location of the
Greensboro area and other places where ground-water in-
vestigations have been made... 1
Cross-section of the Triassic basin near Walnut Cove, show-
ing the physiography and structure....____. 6
Diagram illustrating several types of rock interstices..._... 19
Diagrammatic section illustrating the relation of the water
table to the topography 20
Hydrographs of observation wells in the Greensbore area
showing the height of water above the assumed datum near
theend ofeachmonth .. 21
Fluctuations of the water levels in two observation wells
and cumulative departure from normal precipitation at
nearby stations 22
A. Average yield, per foot of well, of wells in the different
rock units. . B. Average yield, per foot of well, according
to range in depth. C. Average yield, per foot of well, ac-
cording to topographic location 28
Average yield, per foo tof well, of wells in the different rock
units, according to rangeindepth ... .. 33
Average yield, per foot of well, of wells in the different rock
units, according to topographic location 34

vii



ABSTRACT

The Greensboro area is in the north-central Piedmont of North Carolina
and inecludes Alamance, Caswell, Forsyth, Guilford, Rockingham, and
Stokes Counties.

The area includes 2,975 square miles é.nd had a population of 438,404
in 1940.

The area lies entirely within the Piedmont province, which is character-
ized by flat to rolling upland surfaces, separated by stream valleys, with
a few scattered monadnock hills.

Except for a belt of sandstones and shales along Dan River, the area is
underlain by igneous and metamorphic rocks, consisting chiefly of gneiss,
schist, slate, and granite.

Wells drilled in greenstone schist have a considerably higher average
yield than wells in any other rock unit. The average yield of municipal and
industrial wells in this rock is 55 gallons a minute. In granite, gneiss, and
the Triassic sandstones and shales, the average yield of municipal and
industrial wells is 33 to 35 gallons a minute.

Topographic location has an fmportant bearing on the amount of water
vielded by wells. The average yield of wells drilled in draws and valleys

is more than 314 times greater than the average yield of wells drilled on
hills. It is probable that draws and valleys mark the location of sheared

and fractured zones in which the rocks are saturated with water, whereas
hills occupy areas of massive, unbroken rock which contain, and will yield,
relatively little water.

Wells drilled where the weathered mantle is thick generally yield larger
supplies than those drilled where it is thin.

The yield per foot of well generally decreases with depth and beyond
250 feet drops quite sharply, indicating that it is usually not advisable to
drill beyond that depth if the well has not obtained water when it reaches
that depth.

Included in the report are a number of tables showing the relation of
yield to type of rock, to topographic location, and to depth of wells. The
report includes a chapter on the ground-water resources of each of the
six counties with tables of well data, chemical analyses, and well logs.

viii



GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA,
NORTH CAROLINA

INTRODUCTION
LOCATION OF AREA AND SCOPE OF THE INVESTIGATION

This report, the third of a series on the ground-water resources of the State, gives the results of an
investigation of the ground-water resources in a part of the north-central Piedmont of North Carolina.
The area consists of Alamance, Caswell, Forsyth, Guilford, Rockingham, and Stokes Counties.

The investigations on which the reports are based are being made through a continuing cooperative
agreement between the North Carolina Department of Conservation and Development and the Geological
Survey, U. S. Department of the Interior. The program is under the direction of Dr. J. L. Stuckey, State

Geologist of North Carolina, and Dr. A. N. Sayre, Geologist in charge, Division of Ground Water, U. S.
Geological Survey.

The first report, published as Bulletin 47 of the North Carolina Department of Conservation and Devel-
opment, is a progress report giving general information on ground-water resources of the entire State,
with particular emphasis on the Coastal Plain.

VIRGINIA -—-
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- N : ® g
GEORGIA
T Tsoum S §
" 2N L€ »
AN\ GREENSBORO AREA % 0
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% < -
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/// HALIFAX AREA . A
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INVESTIGATION WAS MADE § % % 73 iQomite

Fig. 1—Index map of North Carolina showing the location of the Greensboro area and other places where ground-water
investigations have been made.

The second report, published as Bulletin 51, gives the results of an investigation of the ground-water -
resources of the Halifax area, including Edgecombe, Halifax, Nash, Northampton, and Wilson Counties.

Because of the many military establishments constructed in North Carolina during the war, most of
which utilize ground water, a considerable amount of time has been devoted to special investigations and
reports regarding ground-water supplies for military bases, war plants, and contiguous civilian housing
areas. The index map (fig. 1) shows the areas in which investigations have been made.
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" _The field work in the Greensboro area was done principally in the summers and autumns of 1942 and

1943 and consisted of obtaining data on about 1,300 wells, a number of springs, and the 23 municipal sup-
plies, collecting samples of water, and noting the geologic and topographic setting of the wells. Informa-
tion on the wells was obtained by interviewing well owners and operators and well drillers. A great deal

© 7~ of the information was given from memory and some of it, therefore, may be somewhat inaccurate.

During the course of the field work it was found that existing geologic maps were so generalized as
“-to be wholly inadequate for use with the hydrologic data secured. Therefore, an additional 5 weeks were

o “-spent in the autumn of 1944 in mapping the geology on a reconnaissance scale. It should be emphasized that

- the geologic map (pl. 1) is based on these few weeks of field work plus notes made during the collection of
- hydrologic data in 1942 and 1948; and, in detail, the geology of the area is a great deal more complex than

“is shown by the map. Rocks of similar geologic and hydrologic characteristics have generally been mapped

- together. Also, some rocks of different kinds have been mapped together because they occur together in

‘such a way that only mapping on a large scale, requiring a great deal of time, would permit their separa-

. tion. The belt mapped as gneiss is a good example of this in .that several types of gneiss and schist may
- alternate repeatedly in a short distance.

ACKNOWLEDGMENTS

Nearly all the chemical analyses were made by members of the Quality of Water Division, U. S. Geolog-
“ical Survey. The names of the analysts are given in the tables of analyses.

The writer wishes to acknowledge the courteous and generous assistance of the well -owners, well drill-

" ers, school superintendents, superintendents of public water supplies, and many others. Without their aid
... the investigation could not have been successfully completed. Especial acknowledgment is due the well
‘.. drillers, including the Carolina Drilling and Equipment Co., Danville Well Drilling -Co., Heater Well Co.,

 -M. A. Holder, John Hopkins, W. B. Mayhew, J. A. Rich, F. L. Smith, J. Stafford, Sydnor Pump and Well
.. Co., Virginia Machinery and Well Co., and Well Drillers Inc., who generously gave their time and effort in

-furnishing records of wells drilled by them.

GEOGRAPHY
INTRODUCTION

‘Area and population.—The Greensboro area is in the north-central part of the State, bordering the Vir-
ginia State line, and includes Alamance, Caswell, Forsyth, Guilford, Rockingham, and Stokes Counties,
- “with a total area of 2,975 square miles. The location of the Greensboro area is shown in figure 1.

The area had a population of 438,404 in 1940, about 147 to the square mile, according to the U. S.

.~ Census Bureau report. There are 18 incorporated cities and towns with an aggregate population of 219,121,
-~ which is 50 percent of the total population of the area. Four cities, Burlington, Greensboro, High Point,

“and Reidsville, have a population of more than 10,000, and nine other cities and towns have a population of
more than 1,000.

Agriculture and industry.—More than 79 percent of the area is included in farms, nearly half the total
area of the farms, however, being woodland. The total value of the farm products in 1939, according to the

, 1940 census, was $20,599,677, tobacco accounting for slightly more than half the total. Other important

products are livestock, dairy products, poultry and eggs, corn, wheat, hay, potatoes, and vegetables.

Manufacturing is the most important occupation in the area, with 67,607 wage earners being employed
in 1939. The 1940 census report lists 526 manufacturing establishments in the Greensboro area. The total
value added to that of the raw materials by the operations of these establishments in 1939, exclusive of the
" establishments in Forsyth and Rockingham Counties which are not reported, is more than $61,000,000. If

" "these two counties were included, the total value added by manufacture probably would be well above $100,-
©...000,000. The textile industry, chiefly cotton, is the most important, employing about 65 percent of all fac-

. tory workers. Tobacco manufacture, principally the manufacture of cigarettes, is next in importance, fol-
"+ lowed by furniture, food, chemicals, and lumber.
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Mineral resources.—Crushed stone for use on roads and for general construction purposes is probably
the most important mineral resource in the area. Rocks utilized include granite, gneiss, and greenstone. No
building stone is being quarried within the area, although rock suitable for such use occurs at a number of
places.

Shale of Triassic age is used in the manufacture of brick, tile, and similar products at Pine Hall. Brick
plants at several other places within the area utilize residual clays formed by the weathering of the under-
lying bedrock.

Several mica mines in northwestern Rockingham County and northeastern Stokes County were being
operated at the time the investigation was made. There are also a number of mica prospects at other places
in Stokes, Rockingham, and Caswell Counties.

Minerals and rocks which have been mined in the past but are no longer being produced include lime-
stone in Stokes and Forsyth Counties, iron ore in Stokes and Guilford Counties, and gold and copper in
Guilford County.

CLIMATE

Precipitation.—There are six U. S. Weather Bureau stations in the Greenshoro area from which a record
of the precipitation is obtained. The oldest station is at Winston-Salem and was established in 1886. The
youngest station, at the Greensboro Airport, was established in 1930. Two other stations, at Oak Ridge
in Guilford County and Saxon in Stokes County, are no longer maintained. The normal monthly and annual
precipitation at each station, as well as the average for the six stations now being maintained, is given in
the following table.

NorMAL MONTIILY AND ANNUAL PRECTPITATION, IN INcHES, AT U. S. WEATHER BUREAU
STATIONS IN THE GREEXNSBORO AREA, FOR THE Prriob or REcorp

Flevation | Length
(feet of

STaTiON above record | Jan. | Feb. {March| Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.] Dec. | Annual

sea level) | (years)
Grabham_...__...____ 656 43 3.70{ 3.80| 4.20 | 4.00; 3.60| 4.20; 5.40| 5.00) 3.20i 2.90 2.40| 4.20 | 46.60
Cireensboro. . ____.____ 843 51 3.57] 3.70; 4.36 | 3.57; 4.04] 4.86| 5.12} 5.24] 3.25| 3.05{ 2.46| 3.83 47.05
Circensbiaro Airport____ 886 13 3..0 3.0{)’ 3.90 | 3.68] 3.82| 3.45{ 4.87| 4.02] 3.23| 2.79; 2.86} 3.52 | 42.70
High Toint. .____.__. 966 18- 3.40( 8.607 4.30 | 3.60 3.80{ 4 .40{ 5.00{ 4.30] 3.00; 2.50) 2.20| 3.60 | 43.70
Reidsville .._______.. 828 45 3.401 3.501 3.00 | 3.40! 3.70] 4.00| 4.00| 4.80] 3.00] 3.00{ 2.20{ 3.80 | 43.30
Winston-Salem. ._.__.| 1,000 &0 3.36] 3.07| 4.20 | 3.45] 3.%9] 4.35| 4.87| 4.73| 3.10] 3.16| 2.36) 3.74 44 .88
Average... . _____ 3.50] 3.50; :1.14 3.62] 3.81| 4.21] 4.08] 4.68) 3.12{ 2,00! 2.41] 3.78 | 44.72

StaTioNs Wircn Are No LoNGER MAINTAINED

|
Oak Ridge
(Guillord Co.).. ... 885 122 3.36) 5.02( 4.01 | 3.37| 5.00| 4.571 5.83! 4.28] 3.86( 3.05] 2.87] 3.27 | 48.52
Saxon
(Stokes (o) .. ___. 900 23b 3.23| 3.86! 3.88 | 3.30 3.91| 5.27| 4.40| 5.01| 3.21| 3.13! 2.61] 3.60 | 45.41
°

a-From 1890 to 1802
b-From 1891 to 1914

The average annual precipitation at the six stations is 44.72 inches. July is the wettest month, with
an average normal rainfall at the six stations of 4.98 inches; and November is the driest month, with 2.41
inches of precipitation. June, July, and August are the three wettest months and September, October, and
November the three driest. The precipitation is nearly uniform over the entire area. Peculiarly, the station
at Greensboro has the greatest average annual precipitation, whereas the station at the Greensboro Airport
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has the least. The greatest annual precipitation averaged over the entire area was 55.52 inches in 1929.
 The least annual precipitation averaged for the entire area was 29.75 inches in 1941.

The average annual snowfall is nearly 10 inches.

Temperature.—Records of the temperature are obtained by the U. S. Weather Bureau at Greensboro,
_Greensboro Airport, High Point, Reidsville, and Winston-Salem. In addition, records of temperature are

L a\vailable for Oak Ridge from 1890 to 1902 and for Saxon, Stokes County, from 1891 to 1914.

The mean annual temperature during the period of record at the five stations now being maintained is

- 58.8° F. The coldest month is January, with a mean temperature of 40.6° F.; and the warmest month is

July with a mean temperature of 77.8° F. High Point is the warmest station, with a mean annual tempera-

.- ture of 60.2° F., and Winston-Salem and Greensboro Airport are the coldest stations with a mean annual
" temperature of 57.9° F.

The average date of the last killing frost in the spring is about April 12, and the average date of the

- first killing frost in the autumn is about October 25, leaving an average growing season of about 196 days.

DRAINAGE

The entire area is drained by three major drainage systems, the Yadkin, the Dan, and the Cape Fear.
. Most of the drainage of Forsyth County and the southwestern corner of Stokes County is into Yadkin River,
. which forms the western boundary of Forsyth County. The remainder of Stokes County and most of
Rockingham and Caswell Counties is drained by Dan River. Most of Guilford County, all of Alamance
County, the southern part of Rockingham County, and the southwestern corner of Caswell County are drain-
ed by Haw, River. The southwestern corner of Guilford County is drained by Deep River, which combines
“with Haw River to form the Cape Fear. All these streams empty into the Atlantic Ocean to the southeast
and south, but the courses of the individual streams within the area are diverse. The drainage pattern is
largely controlled by the geology of the area.

PHYSIOGRAPHY

The Greensboro area lies entirely within the upland section of the Piedmont physiographic province
which is an uplifted, submaturely to maturely dissected peneplane on more or less resistant rocks.! In the
Greensboro area the upland surface, which generally slopes to the east and southeast, is interrupted by a
number of monadnock hills, some of which rise nearly 1,500 feet above the surrounding peneplane remnants.

Igneous, metamorphic, and sedimentary rocks occur in the Greensboro area. The metamorphic rocks
include gneisses, schists, slates, and quartzite; the igneous rocks include granites and diorites; the sedi-
mentary rocks include conglomerate, sandstone, and shale of Triassic age.

The quartzites, and many of the gneisses and schists, have been derived from sediments. The bedding
in these rocks, as well as the schistosity, strikes generally northeast-southwest. The igneous rocks intruded
into them are generally elongated in the same direction and, where metamorphosed, the structural elements
also strike northeast-southwest. The cleavage and bedding in the slates and the bedding in the Triassic sedi-
mentary rocks strike in the same direction. As these rocks differ considerably in resistance to erosion,
structural control of the topography is considerable. .

At some time during the interval between the last part of the Triassic period and the first part of the
Cretaceous period, the area was eroded to a low-lying plain of little relief, save for a few monadnock hills.
Widely spaced trunk streams, meandering across the area, moved sluggishly in wide floodplains. There is
little doubt that thig peneplane sloped to the east and southeast and that the streams discharged into the
~Atlantic Ocean. Subsequently, the peneplane was uplifted and probably tilted slightly so that the south-
eastward slope was increased. The present altitude of the upland surface in the western and northwestern
part of the Greensboro area is about 1,200 feet, whereas the altitude along the southeastern edge is about
500 feet. After the area was uplifted the streams began to cut down rapidly, forming narrow, steep-walled
valleys. The main streams probably followed more or less the channels of the former streams, in many

“places, however, cutting off the old meanders and in general straightening and shortening the courses. Be-
tween these main streams some of the smaller streams followed parallel courses.

1 Fenneman, Nevin M., Physiographic divisions of the United States: Assoe. Am. Geographiers Annals, vel. 18, no. 4, p. 200, 1928,
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Plate 4—V§e.w ‘?f tl}e e_sca.rp'ment.along the southeastern side of the Triassic basin at Madison. Dan River flows northeast-
ward 30 miles in this basin before breaking through the escarpment and resuming its southeasterly course.
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.. The rocks of the Greensboro area differ considerably in resistance to erosion; and because the beds
... -and formations strike northeast ridges trending in that direction were developed on the more resistant
rocks as dissection continued. The structural control of the rocks has considerably modified the drainage
patterns of the Greensboro area. The most outstanding example of structural control is that of the Dan
River in its course from near Walnut Cove to a few miles beyond the North Carolina-Virginia line, a distance
- of some 30 miles. The Dan River rises in Virginia and flows southward into the northwestern corner of
Stokes County, thence southeast to the southeastern edge of the belt of Triassic sediments between Walnut
- Cove and Pine Hall. Here it turns almost at right angles and flows northeastward to Danville, Virginia,

- its channel being cut in the more easily eroded shales along the contact between the Triassic shales and

" metamorphic rocks to the southeast. The surface on these gneisses and schists is generally several hun-
.dred feet higher than the surface on the Triassic rocks in which the river flows. Dan River meanders con-
siderably in its northeastward course, continually swinging in against the metamorphic rocks to the south-

east but always being thrust back into its northeastward course in the Triassic shales by the greater resist-
ance of the gneisses.

Many other streams in the area are controlled by the geologic structure, though not in such a spectac-
ular fashion as the Dan. '

Between the larger streams the peneplane has been preserved in flat areas of considerable extent. Drain-
" age at many places is poor. The flatness and large size of some of these areas in contrast to the complex
structure is striking evidence of the degree of peneplanation.

Closer to the larger streams the peneplane has béen thoroughly dissected and the topography is in the
mature stage. However, even in the most thoroughly dissected areas, remnants of the peneplane are pre-
served on the hills and ridges so that the skyline is remarkably flat. This uniformity is illustrated in plate
3.. Local relief in the dissected areas commonly is 200 to 300 feet. '

Southeastward slope of Piedmont

Border conglomerate

Horizontal and Vertical

scale R
2000 4000 6000 feet

Fig. 2—Cross-section of the Triassic basin near Walnut Cove, showing the physiography and structure.
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Rising above the general upland surface formed by the peneplane remnants are a number of monad-
nocks. A small monadnock range in central and western Stokes County is the highest of these. ' This range
includes Sauratown Mountain, Moores Knob, Hanging Rock, Cooks Wall, and several lower peaks. This
group is capped by beds of highly resistant quartzite. Pilot Mountain, to the southwest in Surry County,
belongs to this-group. The altitude of Moores Knob is 2,572 feet and that of Pilot Mountain is 2,415 feet.
A number of other peaks rise well above 2,000 feet, 1,000 feet or more above the general upland surface.

Although the entire area is included in the Piedmont upland section, the Triassic rocks have been
eroded more easily than the other rocks so that a partial lowland has developed on them. Along the south-
eastern edge of the Triassic belt this lowland is separated from the upland by a very prominent searp, the
surface of the Triassic being 200 to 300 feet lower than the surface of the crystalline rocks to the southeast.
Northwestward the Triassic gradually rises 300 to 400 feet and the surface on the Triassic merges into the
surface on the crystalline gneisses and schists without any pronounced break in the topography.

The relation of the physiography and topography to the geology of the Triassic basin is shown in the
generalized cross-section of figure 2.

GEOLOGY
INTRODUCTION

Most of the time in the field was spent in obtaining hydrologic data, but some attention was also given
to the geology. Before completion of the field work it became apparent that existing geologic maps were
entirely inadequate for use in arriving at any conclusions regarding the quantity and quality of water avail-
able from the different rock units. Therefore, 5 additional weeks were spent in making a reconnaissance
of the geology of the area; and the reconnaissance data, together with the notes made during the collection
of the data on the wells, were used in making a geologic map of the area. Considering the large size of the
area and the short time spent in mapping, it is readily apparent that the geology was necessarily greatly
generalized and that the map can be considered only a reconnaissance map. The rock units chosen are
rather broad and often include several kinds of rock. For example, the Triassic includes sandstone, arkose,
conglomerate, shale, and mudstone. The Triassic could easily have been divided into three or four forma-
tions if time had permitted and the mapping had been done on large-scale base maps. Similarly, the gneiss
and schist unit includes several types of gneisses and schists which probably could be separated into indi-
vidual formations. The units chosen for the mapping were the broadest possible that would include rocks
of similar ages, petrology, and water-bearing properties.

Because of the complexity of the geology, the time available did not permit the complete separation
of even these broad units, so that some areas shown as one rock unit on the map may actually include some
small areas of rocks belonging to another unit. Furthermore, the small scale of the map does not permit the
showing of very small areas. : ’

AREAL DISTRIBUTION AND CHARACTER OF THE ROCKS

Gneiss.—This unit includes several types of interbedded gneisses and schists, most of which appear to
be of sedimentary origin. Most of these rocks are identical with rocks in other sections of the State which
were mapped by Arthur Keith as Carolina gneiss!, although small areas of hornblende schist and gneiss are
included with this unit in the Greensboro area that are similar to Keith’s Roan gneiss. The unit forms a
broad belt trending northeast-southwest. It underlies nearly one-half of the Greensboro area, occupying
most of Forsyth, Rockingham, and Caswell Counties and occurring in large areas in Stokes and Guilford
Counties. N

The most abundant rock is quartz-mica-feldspar gneiss with the proportion of quartz differing greatly
from place to place. The feldspar usually is predominantly plagioclase although nearly always some potash
feldspar is also present. At a few places the potash feldspar, either orthoclase or microcline, or both, predomi--
nates. At some places the proportion of quartz increases greatly so that the rock is actually a quartzite gneiss.
The rock has a medium to coarse texture and is usually light gray in color. However, at many places a larger-
proportion of biotite gives the rock a darker color. In some areas the gneiss is very fine-textured and finely

'UReith, Arthur, U. 8. Geol. Survey Geol. Atlas, Cranberry folio, (no. 803, 1903 alse Asheville folio (no. 116), 19045 Mount Mitchell tolio (no. 124), 1905;
Nantahala folio (no. 143), 1906 Pisgah tolio (no. 147), 1807; and Gattney-Kings Mountain folio (no. 222}, 19351, .
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SUMMARY OF ROCK UNITS AND THEIR WATER-BEARING PROPERTIES

The following table lists the rock units shown on the map, plate 1, and gives a brief geologic and
“hydrologic description of them.

Rocx UNITS IN TIHE GREENSBORO AREA

Unit

Description

" Water-bearing Propertics

‘Triassic
(Newark
group)

Consolidated sedimentary rocks consisting of
arkose, arkosic sandstone, sandy shale, shale,
mudstone, and conglomerate. Mostly red,
brown, and yellow in color. Lenticular in many
places.

Water occurs in fractures, joints, and along bedding
pianes. Entirely adequate supplies for domestic use near.
ly everywhere. Moderate to moderately large supplies for
municipal and industrial use at many places, but yields
decrease with continuous pumping. Average yield of 59
wells is 17 gallons a2 minute. Water at many places is
moderately hard to hard.

Porphyritic
granite

Commonly gray, very coarse porphyritic gran-
ite, generally massive, but gneissic at places
owing’ to only partial assimilation of intruded
gneisses and schists. At a few places medium-
textured, equigranular. .

Water occurs in joints and ,fractures. Adequate supplies
for domestic use obtained at most places. Limited quan-
tities for industrial and municipal supplies at most places,
larger supplies at a few places. Average yield of 47 wells
is 8 gallons a minute.

Diorite

Usually fine- to medium-grained, gray to dark
greenish gray; consists chiefly of plagioclase
and hornblende. Massive at many places but
schistose or gneissic at a few places.

Water occurs in joints and fractures. About 30 percent
of wells yield supplies inadequate or only partially ade-
quate for domestic use. Supplies are inadequate for mu-
nicipal and industrial use at many places. Average yield
of 26 wells is 6 gallons a minute. Water generally mod-
erately hard to hard, low in iron.

Sheared
granite

Light pink to gray, mostly coarse-grained bio-
tite granite. Greatly sheared, at places schist-
ose or gneissic. Cut by innumerable green
mafic schistose or slaty dikes which resemble
the greenstone schist.

Water occurs in fractures and joints. Adequate yields for
domestic supplies at most places. Moderate to moderately
large supplies for municipal and industrial users at some
places, but inadequate supplies at a number of places.
Average yield of 116 wells is 14 gallons a minute. Water
moderately hard at many places, soft at other places;
usually low in iron content.

Slate

Chiefly gneissic, schistose, or slaty tuffs con-

sisting of mineral grains and fragments in a
fine-grained matrix of volcanic ash and some
land waste. Usually tough, hard, light-color-
ed. Include some clay slates.

Water occurs in joints, fractures, slaty cleavages, and in
quartz veins. Adequate yields for domestic use nearly
everywhere. Moderate yields for mumnicipal and indus-
trial use at most places. Average yield of 49 wells is 16
gallons a minute. Water generally soft to moderately
hard but at a few places is hard or very hard.

Sericite
schist

Chiefly sericite, quartz-sericite, and chlorite-
sericite schist. Usually fine-grained and finely
foliated. Schistosity strikes northeast, dip is
vertical. Very deeply weathered.

Water occurs in joints, fractures, and planes of schistos-
ity. Yields are adequate for domestic supplies at most
places and moderate supplies can be obtained for munici-
pal and industrial use at most places. Average yield of 14
wells is 10.5 gallons a minute. Water usually soft, in
some places contains objectionable amounts of iron.

Greenstone
schist

Green, slightly to highly schistose mafic rocks
chiefly of volcanic origin. Consist of lava flows,
tuffs, breccias, and some intrusives. Usually
greatly sheared and fractured. Quartz veins
at many places.

Water occurs in joints, fractures, along planes of schist-
osity, and in fractured quartz veins. Yields adequate
domestic supplies nearly everywhere and moderate to mod-
erately large supplies for municipalities and industries.
Average yield of 135 wells is 28 gallons a minute, the
highest of all units. Water generally moderately soft and
in some places contains objectionable iron.

" Quartzite
and ‘schist

Fine- to medium-grained quartzite, gneissic ap-
pearance at places because of muscovite con-
tained; also mica schist, quartz-mica schist,
quartz-chlorite-mica schist, nioderately coarse
and greatly crenulated.

Water occurs in fractures, joints, along bedding planes,
and planes of schistosity. Yields small supplies of water
at most places. Average yield of 27 wells is 5 gallons a
minute. Water usually soft and low in irou.

" Gneiss

Quartz-mica-feldspar gneiss, quartz-mica schist,
hornblende plagioclase gneiss, hornblende
schist, and marble. Mostly of sedimentary
origin. Bedding usually distinct, striking north-
east. Dip generally moderate.

Water occurs in joints, fractures, bedding planes, and
planes of schistosity. Yields adequate domestic supplies
practically everywliere. Moderate to moderately large
supplies for municipal and industrial use at most places.
Average yield of 350 wells in area is 11.5 gallons a min-
ute. Water ranges from soft to extremely hard. Iron
content usually low.
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laminated. This phase usually is light-colored and consists chiefly of muscovite and plagioclase. Where mus-
covite is prominent, the rock has some of the characteristics of a schist. Where it contains considerable
amounts of potash feldspar, the gneiss has a pinkish cast. Banding is generally prominent caused either by
differences in color due to the different proportions of the minerals, or by variation in texture.

A second important rock type included in this unit is quartz-mica schist. Biotite and muscovite usually
occur in nearly equal amounts. Quartz generally is subordinate to the mica, although at a few places it is
the chief mineral. Plagioclase is a characteristic accessory and by increase in amount of this mineral the
schist grades into feldspar gneiss. In places garnet is an important accessory, the grains usually ranging in
size from about 1 to 5 millimeters. The schist is usually rather coarse with irregular, wavy schistosity. The
color is commonly bronze to brown, the darker colored varieties having a higher proportion of biotite.
Other, lighter-colored phases consist chiefly of muscovite and quartz.

Other types of gneisses and schists mapped with this unit include hornblende-plagioclase gneiss, horn-
blende schist, quartzite and, at a few places, marble. ‘

Most of the gneisses are distinctly banded, and the different types alternate in layers that at many places
appear to be beds of sedimentary origin. Dips and strikes of the bedding planes were recorded at many

Plate 5—Interbedded gneiss and schist in northwestern
Forsyth County, three gquarters of a mile east of
Yadkin River on State Highway 67. Strike about
N. 50° E., dip 24° SE.

places and have been plotted on the map. Only dips and strikes were recorded that appeared to be repre-
sentative of a considerable area, usually where the same dip and strike persisted for at least several hun-
dred feet. The small folds, both synclinal and anticlinal, many of which were observed, were not recorded.
Some of the larger folds are shown by the plotting of the dip and strike arrows. Several relationships are
illustrated by the dip and strike arrows. First, the strike is quite uniformly to the northeast. Second, the
dip is rarely, if ever, vertical and dips of less than 45 degrees are commoner than dips of more than 45 de-
grees. Third, the dip southeast of the quartzite and schist unit, is uniformly to the southeast with relatively
few exceptions. In a small area in northwestern Rockingham County, the dip appears to be uniformly to
the northwest. Northwest of the quartzite and schist unit, in northwestern Stokes County, the dip appar-
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. ently is reversed and is generally to the northwest. The structure of the gneiss and schist unit apparently is
““that of an anticlinorium whose axis extends from southwestern Stokes County to northeastern Rockingham
County. The general dips of the limbs of this structure are interrupted by many minor folds.
' The southeastern limb of the anticlinorium is generally about 20 miles wide. '‘Assuming an average dip
of 30 degrees, a conservative figure, the total thickness of the strata would be 10 miles, a figure which ap-
‘pears to be much too large. It seems probable that normal strike faults have caused a repetition of the
“strata. One such fault, along the northwestern side of the Triassie, has a throw of more than 7,000 feet.
Similar faults are also suggested by the parallelism of some of the streams and by the apparent repetition
-of strata, features which are particularly noticeable in Forsyth County, northwest of Bethania.
Most of the gneisses and schists of this unit appear to have been derived from sedimentary rocks, mostly
- sandy clays or arkoses, with some beds of clean sand and some of clay. In many places the bedding is dis-
= tinct and the large proportion of quartz rules out any possibility of an igneous origin, either intrusive or
extrusive. The hornblende-feldspar gneisses and the hornblende schists may originally have been igneous
rock. Some may have been ferromagnesian intrusives and probably others were lava flows. The rocks of
this unit appear to be identical with the Carolina gneiss in other sections of North Carolina, which accord-
ing to Keith! is mainly of sedimentary origin. The age of these rocks is indefinite. They apparently are
"+ older than Cambrian because in western North Carolina they are overlain by rocks of Cambrian age?.

Quartzite and schist.—The rocks of this unit crop out in a belt extending northeast across southwestern

and central Stokes County, forming Sauratown Mountain, Moores Knob, Hanging Rock, Cooks Wall, and

" other large and small mountains of that area. The rocks are chiefly quartzite and quartz-muscovite or
quartz-chlorite-muscovite schist. The quartzite is usually fine- to medium-grained, light-colored, and usually
contains some silvery-white muscovite. At some places it also has a small amount of green chlorite, and at
places brownish-green or green biotite. The mica and chlorite are usually fine-grained and at most places
enough of the micaceous minerals are contained in the rock to give it a gneiss appearance. With larger

amounts of mica the gneissic appearance is quite prominent. At some places magnetite and plagioclase are
present as accessory minerals.

The schist is most commonly a moderately coarse muscovite schist with considerable quartz. At some
~blaces the quartz predominates. In many places the schist contains brown to greenish colored biotite, and
at some places green chlorite. Where biotite and chlorite are absent the schist is silvery gray, but where
these minerals are present the schist usually has a greenish tinge. At some places the schist is slightly

. graphitic and at many places it contains considerable garnet. The schist is greatly crenulated and corru-
" . gated, especially at the base of the mountains.

Other types of rocks found include quartz-mica-feldspar gneiss. It seems that every gradation between
~ a pure quartzite and a feldspar (mostly plagioclase) gneiss can be found. It is not known whether these
. rocks grade from one to another in the same bed or whether different beds are represented. An interesting

rock found at a few places in the Sauratown Mountain group is flexible sandstone, a fine-grained sandstone
consisting of fine interlocking quartz grains and mica flakes.

The mountains are capped by massive white to light-gray quartzite beds, with a few relatively thin lay-
ers of greenish-colored mica, quartz schist, and quartz-mica schist, forming a nearly vertical wall at many
places several hundred feet high. The slopes below the caps at most places are covered with debris, but the

.., underlying rock apparently is alternating quartzite and schist layers, the schist becoming predominant near
" the base.
X The dips in the quartzites are usually lower than in the gneisses of the first unit, usually being 15 to
20 degrees. In general the strike is northeast, but considerable variation was noted.

The great crenulation and corrugation of the schist at the base of the mountains suggests that most of
-the stress which produced the deformation of the rocks was absorbed by the schists beneath the more com-
petent quartzites. The quartzite, as it were, rode up on the more plastic schist.

. In the short time available only a generalized idea of the structure could be obtained. However, the
. structures of a few of the mountains were observed. Sauratown Mountain proper, between Gap and Pin-
" nacle, is a hogback ridge. The south end of the ridge trends nearly due north, the quartzite dipping to the

1 Keith, Arthur, U. 8. (eol. Survey Geol. Atlas, Gattney-Kings Mountain folio (no. 222}, p. 3, 1931,
2 Kelth, Arthur, U. S. Geol. Survey Geol. Atlas, Asheville folto (no. 116}, p. 4, 1904,
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west, and the northeast end of the ridge trends about N. 25° E., the quartzite dipping to the northwest. The
trend of this, the main part of Sauratown Mountain, is not parallel to the strike of the quartzite because the
quartzite cliff becomes lower to the northeast along the ridge. The mountains between Gap and Danbury
appear to be formed by the upturned edges of the quartzite which has been folded into an eastward-plunging
syncline. Moores Knob and Ruben Mountain form the northwestern limb and Huckleberry Mountain, Cook’s
Wall, and Cole Gap Mountain form the southeastern limb. The quartzite forming Hanging Rock dips to the
north and appears to be the southern limb of another eastward-plunging syncline or the same syncline faulted
up. , ;
The quartzites and schists of this unit originated as sedimentary sands and clays, presumably deposited
in marine water. The rocks appear to be similar to those mapped as Cambrian in the Gaffney-Kings Moun-
tain area'. These rocks in that area and in the Greensboro area are shown 6n the geologic map of the

Plate 6—Sauratown Mountain from the south. These mountains are capped by massively bedded quartzite which is very
resistant to erosion. The dips are low, generally 10° to 15°.

United States® as Wissakickon schist and are regarded as Pre-Cambrian. No information was obtained re-
garding their age in the Greensboro area. It is believed that they are younger than the gneiss unit.

Greenstone schist.—The greenstone schist crops out in a very irregular belt extending across the south-
eastern half of Guilford County, the northwestern half of Alamance County, and the south-central part of
Caswell County. The greenstone schist does not crop out continuously across this belt but occurs in elong-
ated areas and irregular patches separated by areas of granite. .

The greenstone schist includes an assemblage of rocks that were mapped together because it is difficult,
if not impossible, to separate them in the field; because they are thought to be of the same age and to have
similar origins; and because they have certain marked resemblances. All are some shade of green, are
slightly to highly schistose, and are mafic rocks of igneous origin. The typical greenstone schist is a very
fine-grained light to medium olive-green hornblende-plagioclase schist, generally containing some chlorite.
The hornblende is green, decidedly pleochroic, and has an extinction angle of 18° to 20°. The plagioclase
in many samples was also green, apparently from partial alteration to epidote. The plagioclase generally
has a low extinction angle and is probably oligoclase and sodic andesine. The chlorite is green and fibrous
and appears to have formed by alteration of the hornblende. This rock probably was originally an andesitic
lava. In some exposures the greenstone schist is coarser, is less schistose, and has a darker color. - In these
rocks the feldspar is relatively unaltered and little chlorite has developed, possibly because the more massive
structure has hindered the circulation of the hydrothermal solutions. The hornblende is green, but because
of the absence of chlorite and because the feldspar is not altered to epidote the rock has a dark greenish-
black appearance. The grain is usually sufficiently coarse that close examination discloses the interlocking

! Keith, Arvthur, U, 8. Geol. Survey Geol. Atlas, Gaftney-Kings Mouutain tolio (na. 2223, 14931,
2 U. 8. Geol. Survey, Geologic map of the United States, 1932,
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- grains of white plagioclase and greenish-black hornblende. This rock quite possibly is an altered diorite.
At a few places the greenstone schist is apparently a very much altered ferromagnesian tuff or breccia. In
- -the bed of Haw River, near Swepsonville, some of the greenstone is fine-grained and slightly gneissic. On
. the south side of the river a very coarse greenish-colored rock is exposed that consists chiefly of hornblende
: ':vand plagioclase. In some layers the plagioclase appears to have been completely altered to epidote. This rock
overlies the rock exposed in the river and apparently is flat- lying. Both rocks may have been lava flows, but
. the relatively coarse grain of the higher one suggests that it was a sill.

‘ At a number of other places the greenstone has a gneissic appearance, particularly in the coarser
- phases.

o The schistosity strikes northeast, parallel to the general regional strike, and is nearly everywhere ver-
- tical. Where the rocks are gneissic, the banding is usually greatly contorted. The present attitude of the

original flows, beds and other individual members is obscure, and no attempt was made to decipher the
“structure.

The greenstone schists probably all originated as ferromagnesian igneous rocks, most of them probably
as lava flows. Their age is uncertain.

Sericite schist.—This unit extends northeastward from a point near Guilford College through the south-
eastern corner of Rockingham County and halfway across Caswell County, to a point a few miles south of

- Yanceyville. It forms a belt from 1 to 4 miles wide northwest of and for almost the entire distance in con-
.=, tact with the greenstone schist.

The sericite schist is generally so deeply weathered that only rarely can fresh, unaltered material be
obtained, and even then one cannot be certain that the fresh rock is the same as the rock from which the
. . weathered material was derived. The schist is usually fine-grained, with fine, smooth planes of schistosity.
-Generally the only recognizable minerals are sericite, quartz, chlorite, and limonite. The sericite occurs in

small silvery-white scales. Some specimens of the .schist consist almost entirely of sericite and have a sil-

- very-white color; others contain much iron oxide that has evidently been derived from a mineral such as

biotite, chlorite, or hornblende. At other places the rock is a quartz-sericite schist or a quartz-biotite schist.

.. In the latter rock quartz generally predominates. Near Cherry Grove, in Caswell County, unweathered

~». - rock from a dug well was a fine-grained, finely foliated green quartz-sericite-chlorite schist. The weatheéred

.- material at the surface was the usual deeply weathered red clayey soil with sericite flakes. It is possible that
- this specimen represents most of the rock in the unit.

The sericite schist lies along the northwestern edge of the greenstone schist and appears to be in contact
. with it for nearly the entire distance. At several places near the contact, exposures were noted in which
- greenstone schist and sericite schist alternated as though interbedded. It may be that the sericite schist
. was formed as a sedimentary product of land waste deposited at intervals of quiescence between the periods
,-of volcanism that produced the greenstone schists. The main body of chlorite-sericite schist would thus 4
.- .have been deposited during a long period of quiescence; most of the greenstone schist being formed when
= - volcanism was active. According to this hypothesis the rocks near the contact were formed during a trans-
- ition period, when short intervals of volcanie activity alternated with short periods of quiescence.

The two rock units were evidently formed in the same period, but it is not known whether the period -
_-began with the deposition of the sediments from which the sericite schist was derived and ended with the vol-
canism that produced the rocks from which the greenstone schists were derived, or vice versa.

;i'.‘ Slates.—Included in this unit are rocks of sedimentary and igneous origin that have been metamorphosed
" into slates, and phyllites or low rank schist.

, _ The largest area of slate covers approximately the southeastern third of Alamance County. A narrow,
- very irregular belt of slate extends from Climax in Guilford County, northeastward nearly to Burlington;
- and a small area crops out just south of High Point.

Probably the commonest rocks of this unit are gneissic, schistose and slaty tuffs. These usually are
tough, hard grayish-white to bluish-gray rocks consisting of mineral fragments or grains in a fine-grained
.. matrix of volcanic ash. At places the tuff contains both feldspar and quartz fragments and grains. At other
.+ places the tuff consist largely of quartz grains and pebbles with just enough ash to fill the space between
“..." the grains. At some places the rock is dense and fine-grained and was derived entirely from volcanic ash.




GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA 13

This phase resembles chert. All these rocks are tough_and hard when unweathered but in some places
upon weathering they disintegrate into their component minerals. Thus a weathered tuff containing quartz
grains and pebbles resembles a friable silty sandstone.

Most of the tuff has a slaty or schistose cleavage; in many exposures the cleavage is prominent, but at
some places it may be obscure or entirely absent. At many exposures of the coarser phases the tuff has.a
gneissic appearance caused by crude banding of the coarse feldspar 'or quartz grains and fragments. Clay
slate, a very fine-grained buff-colored rock with smooth cleavage planes, occurs in Guilford County south of
Big Alamance Creek and at a few other places.

The cleavage planes of the slates usually are vertical and strike northeast. At only a few places can
the bedding be observed. These rocks were formed mostly by the commingling of volcanic ash and other
ejecta with some land waste. Some of the beds are believed to have been deposited in water but many may
have been deposited directly on the land. The clay slates probably were formed by the deposition of clay
and silt in bodies of water.

The age of the slates has usually been considered to be pre-Cambrian. There is little or no direct evi-
dence either 'supporting or disproving this correlation. Probably the arguments most commonly advanced
for a pre-Cambrian age are the degree of metamorphism and the absence of any fossils. The argument
based on degree of metamorphism appears to be very weak because at many places in the United States rocks
much younger than pre-Cambrian have undergone as much or more metamorphism than these slates. De-
tailed studies of the slates have been made in only a few places. The most important of these, made by
Laney!, Pogue®, and Stuckey?®, all state that no evidence was found regarding the age but place the slates in
the pre-Cambrian because that has been the accepted age.

Sheared granite.—This unit is very distinctive and can generally be readily distinguished in the field.
It is.a sheared, in many places schistose or gneissic, biotite granite cut by innumerable greenish-colored matfic
dikes which have been metamorphosed to a slate or schist. The dikes have a close resemblance to the green-
stone schists, and in general appear in much greater numbers near the southeastern margin of the granite
belt, near the contacts with the greenstone schists.

The granite crops out in an irregular and interrupted belt across southeastern Guilford County, most of
Alamance County, and the southeastern corner of Caswell County. In this belt it is very closely associated
with the greenstone schist and, in southeastern Alamance County, with the tuffaceous slates.

The granite is most commonly a light-pink coarse-grained rock consisting chiefly of orthoclase, plagio-
clase, biotite, and quartz. At a few places the granite is light gray and medium-grained, the feldspar being
chiefly plagioclase. Nearly everywhere the granite has been greatly sheared, with the development of a
schistose or gneissic structure. The biotite occurs in large smears which wrap around the surfaces of the
feldspar and quartz crystals.

Microscopic examination of a thin-section cut from a specimen obtained 5 miles east of High Point
indicated that the granite has undergone a considerable amount of metamorphism. Orthoclase occurred in
a few large-zoned crystals, with some microcline which showed strain shadow. The feldspar is chiefly albite
which showed both albite and pericline twinning. The crystals are large and many of them are curved as
much as 5°. Some form an S-curve. Quartz occurs only in very small grains, as though granulated or mylo-
tinized, and occurs in stringers threading between the feldspar crystals. Nearly all the quartz grains show
prominent strain shadows. There is considerable green, very pleochroic hornblende which occurs in large
curved crystals. There are also a few scattered augite crystals. Biotite is quite plentiful and threads in
between the other minerals, curving around their margins. The small amount of chlorite is similar to the
biotite in its occurrence.

Probably more than 90 percent of the dikes, which cut the granite in such great numbers, are of one
general type. They are generally several inches to several feet wide, a few being up to about 25 feet in
width. Some of them can be traced for hundreds of feet. The dikes occur near ly everywhere in the granite
in great numbers. Rarely does an outcrop of 200 or 300 feet of granite fail to expose at least one dike, and
at many place% 10 or 12 dikes cut the granite in an outerop of that size. The dikes appear to be more num-

! Laney, F. B., 'lhe Gold Hill mining district of North Carolina: North Carolina Geol. and Econ. Survey Bull 21, p. 74, 1910.
* Pogue, J. K. Cid mining district of Davidson County: North Carolina Geol. and Economic Survey Bull. 22, p. 93, 1‘110
2 Stuckey, J. I l,hL nyrophyllite deposits of Narth € nulhn North Carolinn Dept. Cons, and Devel. Bull. Jn, p 25, 1‘.)28.



Plate 7—Sheared granite with inclusions of gneiss, both cut by mafic dikes. Metamorphism has produced a gneissic struc-
ture in the granite and has altered the dikes to schist.

Plate 8-—Close-up of sheared granite.

. erous and more closely spaced along the margins of the granite, where it is in contact with the greenstone
' schist. In fact, in some exposures near the margin of the granite the dikes occupy more area than the
granite into which they are intruded.

The typical dike is a very fine-grained greenish-colored schist. Brownish-colored dikes are noted at a
few places and, except for the color, they are similar to the green dikes. Microscopic study shows that the
. ~rock consists chiefly of chlorite, biotite, plagioclase, and augite. Present in minor amounts are muscovite,
¢ apatite, and garnet. The chlorite occurs as a matrix of felted shards from which the biotite and augite de-
veloped. Both the biotite and augite occur in idimorphic erystals ranging in size from the smallest that can
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be discerned with the microscope to crystals several hundred times that size. The plagioclase contains many
inclusions of muscovite and chlorite and some biotite.

A few felsic dikes cut the granite at places. Thes: are fine-grained, ]ight;colored, and appear to consist
chiefly of feldspar and quartz.

Diorite.—Diorite crops out in a number of places in Alamance, Caswell, and Guilford Counties. The
four areas of diorite shown on the map include one just north of High Point, one about 8 miles northeast
of Julian, a small area at Swepsonville, and a much larger area in south-central Caswell County. Besides
the areas shown on the map, many other outcrops of diorite were mapped with other rocks, mostly because
their small size did not permit their separation on the map scale used. Many outcrops of diorite were in-
cluded in the areas mapped as greenstone schist, and conversely, some greenstone schist may be included
with the diorite, particularly in the area near High Point and the one in Caswell County. The greenstone
schist and diorite appear to be closely associated areally, and because the soils are so similar it is difficult
to distinguish them where outcrops of fresh rock are few. Some outcrops of diorite which are not shown
on the map are as follows: between Graham and Haw River; between Graham and Swepsonville; 6 miles
west of Climax and at several other places between Climax and High Point; 5 miles south of Greensboro; 6
miles north of High Point; and near Buffalo Creek, dabout 8 miles northeast of Greensboro.

There is considerable variation in the diorite not only from place to place but apparently within the
same mass. It is usually fine- to medium-grained but at some places is quite coarse. The color ranges from
medium gray to dark greenish gray. Plagioclase and hornblende are the chief minerals, with a little quartz
in some places. The hornblende is a greenish-colored variety and at some places the plagioclase is par-
tially altered to epidote, thus giving the rock a greenish cast. Plagioclase commonly makes up about 65
percent of the rock but it ranges from about 50 to 75 percent.

At many places the diorite is massive and has no apparent schistosity, but at other outerops it is quite
schistose. It was not determined whether the diorite is all of one age or whether two or more periods of
intrusion are represented. The range in degree of metamorphism of the diorite is no greater than the
range in any of the other rock units mapped. It is quite possible that all the rock units, as mapped, include
rocks of greatly different ages. However, it seems very likely that degree of metamorphism is not a good
criterion cf age in this area. Not only will different kinds of rocks react very differently to metamorphic
forces; but the environment, particularly the depth at which metamorphism occurs and the distance from
the metamorphic focal point, has a large effect on the degree of metamorphism. .

Some of the diorite is definitely older than the older granite, which at a few places was observed to be
intrusive into the diorite. At other places field relations suggest that the diorite was intrusive into the
granite. If so there must be two ages of diorite intrusion.

Porphyritic granite.—This unit includes those granites thought to be younger than the sheared biotite
granite described previously. At most outcrops the granite is porphyritic, but in a few places it is not.
Most of it, whether porphyritic or not, appears to belong to the same period of intrusion. The largest area
is in southeastern Forsyth and northwestern Guilford Counties where it crops out in irregularly shaped
masses and elongate bodies paralleling the regional strike. It is intimately intruded into the gneisses and
schists, which makes mapping difficult. In this areaalmost every outcrop of the granite is porphyritic. The
other general area in which the granite occurs is in northern Stokes County, where many of the outcrops
are of non-porphyritic granite.

The granite in southeastern Forsyth County and northwestern Guilford County is usually medium to
very coarse grained, medium gray, and contains large phenocrysts of feldspar. Orthoclase crystals 8 inches
long were observed in an outcrop 4 miles southwest of Belew Creek. The groundmass consists of feldspar,
quartz, and biotite. At one exposure, 11/, miles west of Union Cross on U. S. Highway 311, the granite is
a medium-grained, equigranular light-gray rock consisting mostly of feldspar with some quartz and a little
biotite, and containing numerous tiny clear rose-colored garnets. At many places, particularly southeast
of Winston-Salem, dikes and fingers of granite can be seen cutting the biotite gneisses and schist. The
granites have intruded these rocks much more complexly than could be shown on the map. At places the
metamorphic rock appears to have been almost entirely digested by the granitic magma so that only small
pods, lenses, and stringers of partially digested gneiss remain; and in many of these outcrops the granite
has assumed in part the gneissosity of the metamorphic rocks. At other places the gneiss and schist appears
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to have been saturated with granitic liquors, resulting in the development of large phenocrysts of feldspar.
At some places this process has progressed far enough to give the rock somewhat the appearance of a gneis-
sic pegmatite. The elongated area in northeastern Stokes County is quite gneissic around the margins of
the granite, adjacent to the contact with the gneiss and schist, but the central part is only slightly gneissic.
The granite is equigranular, medium-grained, light gray to nearly white, and consists chiefly of quartz and
feldspar in the central part but contains more mica near the margin. The small area along the State line a
few miles west is coarse, and in places is a porphyritic, gneissic granite. The granite farther west is chief-
ly medium-grained, equigranular gray to pink rock with little or no schistosity.

Plate 9-A—Porphyritic granite intricately intruded into
biotite gneiss and schist near Oak Ridge in Guilford County. Plate 9-B—Close-up showing coarse texture of the granite.

In a small area northeast of Pinnacle and west of Sauratown Mountain the granite is gneissic and in
places appears to be a mylotinized granite gneiss. The granite in this area has been greatly sheared and
crushed. It contains considerable muscovite and chlorite which probably are, in part, of secondary origin.
The granite in this particular area may be of a greater age than the rest of the granite of this unit.

The porphyritic granite is thought to be younger than the sheared biotite granite. Nowhere were the
mafic schistose dikes, which are so plentiful in the sheared granite, observed to cut the porphyritic granite.
Also, disregarding the schistosity and gneissic structure produced by partial assimilation of the country
rock, the porphyritic granite shows no effects of shearing or other metamorphic stresses. It is younger
than the gneisses, schists, and quartzites as it is intrusive into them, but it is older than Triassic dikes which
cut it in a few places. It is probably younger than any of the other rock units except the Triassic.

Triassic (Newark group).—The Triassic rocks include shale, mudstone, sandy shale, sandstone, arkosic
sandstone, arkose, and conglomerate and, in a few places, a few inches of bony coal. These deposits, which
are of continental origin, crop out in an elongated basin beginning at Germanton and extending across
southeastern Stokes and northwestern Rockingham Counties into Virginia. The part of the Triassic basin
in North Carolina is about 40 miles long and generally from 38 to 6 miles wide.

The basal Triassic beds overlie the gneisses and schists along the southeastern edge of the basin, where
the contact between the two rocks can be seen at several places. The lowest Triassic rock at many places
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is a rather coarse-grained arkosic sandstone but at a few places a basal conglomerate is the lowest and old-
est Triassic rock. The Triassic rocks dip to the northwest, so that younger strata crop out successively in
that direction. At several places where the contact with the gneisses was observed the basal conglomerate
or arkose was only a few feet thick, with shales cropping out a very short distance above the contact. The
higher strata, cropping out to the northwest, are alternating sandstones, arkose, conglomerates, and mud-
stone and shales, with apparently no regularity of sequence. Arkose and shale probably are the most com-
mon rocks. R. W. Stone gives the following section at Walnut Cove!:

SECTION OF TRIASSIC SEDIMENTARY Rocks AT WaLNur Cove

Feet
From base of sedimentary rocks to base of Carbonaceous shale, 1,600 feet,
average dip 40° _____ e 1,220
Approximate thickness of Carbonaceous shalezone .. ___________ ________ 2560
From top of Carbonaceous shale zone to contact with gneiss, approximately
15,000 feet, average dip 26°__ . __ ___ o o _____ 6,340
7,810

It is quite possible that the highest Triassic beds were entirely removed by erosion and that the thick:
ness of material deposited 'was much more than 7,810 feet.

Intruded into the Triassic sediments are many dikes which apparently are of late Triassic age. These
dikes are fine- to medium-grained, dense, black diabase, ranging from a few feet to several hundred feet in
width. The dikes at many places have baked and fractured the strata into which they were injected. _

The contact with the gneiss along the northwest edge of the Triassic is a fault contact. It is believed
to be a normal fault with downthrow to the southeast, and the vertical displacement must be at least equal to
the present thickness of the Triassic beds, nearly 8,000 feet, and it may have been much more. The top of
the Triassic, along the fault, is characterized by exceedingly coarse conglomerates. These conglomerates
were seen at nearly every place along the contact where good outcrops were found. Boulders of gneiss up
to 2 feet in diameter and 214 to 3 feet long are not uncommon and boulders from 6 to 12 inches across are
the rule. Generally the boulders are flattened and longer than wide. The matrix consists of smaller peb-
bles and cobbles and arkosic clays and sands, but in places there is surprisingly little matrix material. The
belt of conglomerates at places apparently is more than half a mile wide.

The strike of the Triassic strata ranges from N. 28° E. to N. 85° E. and the average of 16 observations
was about N. 61° E. All the Triassic beds except the border conglomerates dip to the north and northwest.
Dips measured and recorded at 13 places ranged from 8° to 51° and averaged 35°. Where bedding could
be found in the border conglomerates along the contact, the dip appeared to be quite steeply to the south-
east. Farther from the fault the dip should flatten and may even reverse; however, time was not available
to check this. The topography and geology of the Triassic basin are shown in the generalized cross-section,
figure 2. )

The Triassic beds were deposited in a subsiding basin of sedimentation. It is apparent that only a
small part of the sediments originally deposited are still preserved. The dip of the beds, near the north-
west edge of the basin, is as great or nearly as great, in most places, as the dip of the basal beds along the
southeast margin. The faulting dropped the southeast part of the basin downward a distance at least equal
to the thickness of the sediments. The fault must have been near the middle of the basin or even nearer
the southeast side; otherwise the dips would be flatter toward the northwest side. It is apparent that the
outcrop represents perhaps less than half of the original basin.

The faulting must have occurred after the main period of sedimentation because all the beds remaining,
except for the border conglomerate, are truncated by the fault. Furthermore, if any considerable drop had
occurred before deposition of the uppermost beds, these beds would have a much lower dip.

The sequence of events producing the present Triassic belt seems to have been:
1. Downwarping (or other type of subsidence) with sedimentation in the basin.
2. Intrusion of the diabase dikes.

3. Normal faulting, with downdrop of the southeastern part of the basin relative to the northwestern

side. Simultaneously with this occurred erosion of the uplifted side and deposition of the border
conglomerates.

1 Stone, K. W., Coal on Dan River, North Carolina: U. S. Qeol. Survey Bull. 471-B, n. 6, 1910.
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4. Erosion to a peneplane so that all that remained of the Triassic basin was the southeastern part, and
in this part, too, erosion had removed much material, beveling all the strata.

5. Planation of the Triassic by the Dan River and its tributaries, forming the sloping surface that term- .
inates so abruptly against the gneisses to the southeast.

o The-age of these rocks has been definitely established as Triassic on the basis of fossil plants and ani-
* mals found in them.

GROUND WATER'
SOURCE

S The source of the ground water in the Greensboro area for all practical purposes is from precipitation
. as rain or snow. Little or no water is derived from the interior of the earth in the area.

The average yearly precipitation in the area is nearly 45 inches. In eastern United States stream flow
-carries off about one-third of the precipitation as direct run-off. Meinzer? estimates that about one-third
‘of the precipitation reaches the water table. The remaining third is lost by evaporation and transpiration
before reaching the water table. )

In the Greensboro area, where the surficial materials in many places are impermeable clays, the re-
charge may be somewhat less than average. Thus recharge to the ground water in this area is probably
somewhat less than 15 inches per year. Although seasonal fluctuations of the water table are considerable
and there may be a considerable change in water level between dry and wet years, over a period of many
o years the net change in water level is zero, assuming no long term climatic change, so that the average an-
- nual recharge to the ground water is equaled by the average annual discharge. Ground water is discharged
~-through springs, seeps, and wells, and by evaporation and transpiration. Most of the water discharged by
the springs and seeps enters the streams and maintains their flow during periods of no rainfall.

OCCURRENCE

Large quantities of water are contained below the surface in the openings or interstices in the rocks.
These interstices range in size from the minute pores in clays to large tunnels and caverns in lavas and
. limestones. The interstices in unconsolidated sedimentary rocks such as gravel, sand, and clay are the pores
" or openings between the sand or clay particles. Crystalline rocks such as granite, gneiss, and schist have
little pore space between the component grains. The interstices in these rocks are the joints, fractures,
cleavage planes, planes of schistosity, bedding planes, and solution channels. Consolidated sedimentary
rocks, such as the Triassic sandstones and shales, have had their primary porosity reduced by compaction
~ and by the deposition of minerals between the grains. However, in these rocks jointing and fracturing has
produced secondary interstices in which water may accumulate. Several types of interstices are shown in
* figure 3. ‘

The porosity of a rock is the percentage of the total volume that is occupied by the interstices. The
- porosity of rock materials covers a very wide range. The porosity of some clays is more than 50 percent,
whereas the porosity of some crystalline rocks may be less than 1 percent. The porosity of clean sands and
gravels usually is between 20 and 40 percent. When sands and clays are cemented and compacted to form
sandstones and shales, the porosity is greatly decreased. :

, Because of the secondary interstices in the igneous and metamorphic rocks, such as joints, fractures,
.. and cleavage planes, are formed or enlarged by weathering processes near the earth’s surface, they decrease
- in number and size with depth. Solution and removal of minerals in the soil may result in a porosity of 50
. percent or more, but the porosity decreases downward in the subsoil and in the partially decomposed and
L  disintegrated bedrock. The solid bedrock may have a very low porosity.

A saturated rock or soil may have a large porosity and yet yield little water even though allowed to
drain for a long time. A clay, for example, with a porosity of 50 percent might not yield any water by
gravity because of the smallness of the pores, the water being retained because of molecular attraction.
~ Some water also may be retained in a rock because the interstices are isolated or poorly interconnected. Even

489 1dFor4a detailed dlsc'ussinn of the principles governing the occurrence and movement of ground water, see U. S. Gesl. Survey Water-Supply Papers
and 494.

2 Meinzer, 0. E., Hydrology, p. 401, McGraw Hill, 1942,
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in clean, coarse, well-sorted sand an appreciable part of the water will be retained as a thin film on the
surface of the grains, and thicker films will be retained at the intersection of the surfaces of the grains. The
ratio of the volume of water a saturated rock will yield by gravity, to the total volume of rock, is known as
the specific yield and is stated as a percentage.

Probably the most important characteristic of an aquifer is its permeability, that is, its relative ability
to transmit water. This characteristic may have little relation to the porosity; a clay, for example, with a
porosity of 50 percent may transmit water very slowly, or not at all, whereas a sand or gravel with a poros-
ity half as great may transmit large quantities of water in a short time. = Clays are impermeable because
the pores are so small that the water is held by molecular attraction. In silt and extremely fine sand the
pores are larger and the molecular attraction is less but may still be so great that water is transmitted very
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Fig. 3.—Diagram illustrating several types of rock interstices.

slowly. A small amount of clay or fine sand will greatly decrease the permeability of a medium or coarse
sand. The concepts of porosity, specific yield, and permeability apply particularly to more or less homo-
geneous materials such as soil, clay, sand, gravel, semiconsolidated sandstones, and some limestones. It
is more difficult to apply these concepts to rocks in which the interstices consist entirely of fractures, joints,
cleavage planes, and similar openings because the rocks are non-homogeneous.

The movement of ground water is usually due entirely to the force of gravity, and ordinarily the veloc-
ity of flow varies directly with the hydraulic gradient; that is, the flow is laminar (non-turbulent). Under
natural conditions the points of discharge are at a lower elevation than the points or areas of recharge.

In a humid region, such as the Greensboro area, recharge to the ground water is in the interstream
areas. The ground water discharges into the perennial streams and lakes, and the lowest points on the water
table are at these places. Rain water percolates more or less vertically downward to the water table and
then moves laterally toward the point of discharge in some stream valley, lake, or swamp. The streams con-
tribute to ground-water recharge only in periods of flood, when they recharge the alluvium and bedrock
along their channels. This water generally drains quickly back into the streams when the floods pass.

During the winter and spring, when the water table is high, the head is greater, therefore the velocity
is higher and the volume of discharge is greater than in the autumn when the water table is low.

THE WATER TABLE

Rain falling on an area percolates downward through the soil until it reaches the zone of saturation,
beneath which all of the pores and interstices are completely filled with water. The surface of this zone
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- of saturation is known as the water table. The water table is not a stationary surface but is continually
" fluctuating, rising during and immediately following periods of rainfall and declining during periods of

fair weather. In humid regions such as the Greensboro area, the water table is an undulating surface,
usually reflecting, in a subdued way, the irregularities of the topography. The relief—that is, the difference
in elevation between high and low points—of the water table generally is much less than the relief of the
topography.

The depth to the water table depends principally upon the climate, the topography, and the character of
the rocks. As the climate is nearly uniform throughout the Greensboro area, and most of the rocks are con-
solidated, brittle rocks with similar types of interstices, differences in depth to the water table depends
largely upon the topography. In stream valleys the water table may be at or very near the surface. On
wide flat uplands the water table generally ranges from a few feet to a few tens of feet below the surface.
On hills and in sharply dissected areas near the larger streams the water table may be more than 100 feet
below the surface. The greatest depth to water measured in the ‘Greensboro area was 161 feet in well 50
in Stokes County. This well was on a high hill rising above the valley of Dan River. The relation of the
water table to the topography in homogeneous materials is illustrated in figure 4.

$ wate L L/ L fabye

Fig. 4.—Diagrammatic section illustrating the relation of the water table to the topography.

FLUCTUATIONS OF THE WATER TABLE

Because the source of ground water is precipitation, the water table fluctuates with the rainfall. How-
ever, a number of factors complicate the correlation of ground-water level and rainfall. The intensity and
duration of the rainfall has a considerable bearing upon the proportion of water that runs off directly, evap-
orates, and reaches the water table. A heavy rainfall of short duration may result in a high percentage of
surface runoff because of the inability of the soil to transmit the water to the water table rapidly. The same
amount of rain, falling over a longer period, may result in a much larger proportion of water reaching the
water table. However, during the longer period of rainfall there might be an increase in the total amount
of water evaporated, thus reducing to that extent the amount of water that will reach the water table.

Temperature also has a considerable effect. The viscosity of water varies inversely with temperature,
so that cold water percolates through the earth more slowly than warm water. This means that water re-
charged during cold weather moves downward to the water table more slowly than water recharged when
the weather is warm. When the ground is frozen, no water can percolate downward to the water table.

The evaporation capacity of the air, which is dependent upon temperature, humidity, and the rate of
air movement, determines the rate of evaporation and thus has considerable bearing on the proportion of

rainfall that may reach the water table. Transpiration losses through vegetation may have an even greater
effect.

-During the summer evaporation and transpiration losses are high and much of the rainfall occurs in
short, heavy showers that result in high surface run-off. It is principally because of these three reasons

. that the ground-water level recedes during the summer and autumn although these months have the heaviest

rainfall,

During the winter the vegetation is dormant so that little water is lost by transpiration, the evapora-
tive capacity of the air is low and little water is lost by evaporation, and rain is apt to fall slowly and stead-
ily. Therefore, the ground-water supplies are replenished during these months although the rainfall is less
during these months than in the summer and autumn. However, the first winter rains often do not have as
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much effect on the water level as the late winter and spring rains because of the general deficiency in soil
moisture by late autumn. Soil consisting of varying proportions of fine sand, silt, and clay will hold a con-
siderable amount of water by the molecular attraction of the particles and this water does not percolate
downward to the water table. After a long dry period this water, called the soil moisture, is depleted by
evaporation and transpiration, perhaps for many feet below the surface. Before any water can reach the
water table this soil moisture deficiency must be made up. This sometimes requires several weeks or months
of winter rains, during which time the ground-water level continues to decline.
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Fig. 5—Hydrographs of observation wells in the Greensboro area showing the height of water above the assumed datum
near the end of each month.

The porosity and permeability of the soil differ from place to place and therefore affect the proportion
of rainfall that produces ground-water recharge. The porosity and permeability of the soil may be changed
by rainfall, heavy rains beating down and compacting the soil. The type of vegetation and land usage will
have considerable effect on the porosity and permeability, and intensive cultivation usually reduces both.

RECORDS OF WATER-LEVEL FLUCTUATIONS IN THE GREENSBORO AREA

At the present time a continuous record is being obtained of the fluctuations of the water level in two
wells in the Greensboro area. The water level is being measured monthly in six other wells in the area.
A number of other wells were measured for several years but measurements have since been discontinued.
Records through 1944 have been published by the U.S. Geological Survey!.

The hydrographs for the six wells now being measured monthly and for one well which has been discou-
tinued are shown in figure 5. For periods during which the water level was measured oftener than once a
month, the water levels used in constructing these graphs are the last water levels measured each month.
Wells 7 and 8 are about half a mile north of the center of High Point and are about 750 feet apart. Wells
12 and 14 are just southeast of High Point. Well 4 is about a quarter of a mile west of Colfax and well 19
is in Forsyth County, about 214 miles west of well 4. Well 5, near Groomtown, is about 9 miles northeast of
High Point. Study of figure 5 shows that the general trend of fluctuation of the water levels in these wells.

1 U. 8. Geol. Survey Water-Supply Papers 777, 817, 840, 845, 886, 907, 937, 945, 987, 1017 ; 1935-1944, respectively.
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“is very similar, both as to seasonal trend and as to the trend from year to year. However, there is a consid-
erable difference in range of fluctuation between wells, owing evidently to a difference in porosity or specific
yield of the underlying material. Wells 7, 8, 12, and 14, in the vicinity of High Point, are dug in residual
.- materials derived from the underlying greenstone schists or slate. The water levels in these wells fluctuate
over a wide range, evidently because the soil has a high proportion of clay and thus a low specific yield.
" Wells 4, 5, and 19 are dug in material derived from the weathering of granite and gneiss which has a higher
specific yield, so that a given amount of rainfall reaching the water table will not cause nearly as great a
rise as it will at places where the specific yield is low.

: The usual seasonal cycle of the water-level fluctuations in the Greensboro area begins with a marked
* rise in December or January, continuing until March or April, after which there is an almost continuous
decline except when unusually heavy rainfall causes slight rises. The water level rises in winter, in spite
of low rainfall, because a large part of the rainfall reaches the water table. Vegetation is dormant so that
transpiration losses are very low, and the low temperature results in small evaporation losses. In March
or April the vegetation begins to use large amounts of water and warmer weather causes a great increase in
evaporation, so that the water level declines although rainfall is greater than during the winter. Trans-
piration and evaporation losses reach a maximum during the summer so that the decline of the water level
- continues in spite of the much greater rainfall in J une, July, and August. The losses by transpiration and
- evaporation are less in September, October, and November but rainfall is also less, so that the decline of
the water level continues. Furthermore, the soil moisture—that is, the water held by capillarity and thus
" not part of the ground-water body—has usually been depleted by the excessive transpiration and evapora-
tion and this must be made up before any water can reach the water table. Continued heavy rainfall is
necessary during the summer to raise the water level. ‘

Figure 6 shows the fluctuations of the water level in well 2, Guilford County (Lindale Dairy Well),
about 3 miles northeast of High Point, and in the Governor Holt well near Haw River. The curves of cumu-

lative departure from normal rainfall at High Point and at Graham show the relation of the water level to
. rainfall (the normal rainfall used is the average for the period of record of the well and is not the same as
~ the average for the period of record of the rain-gaging station).
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Above-normal rainfall during 1985 and 1936 resulted in high ground-water levels in the spring in 1935,
1936, and 1937. However, the excess of rain did not prevent the water level from declining to near-normal
levels in the autumn of each year. Below-normal rainfall in the winter and spring of 1938 prevented the
normal winter and spring rise; and although about the normal amount of rain fell during the remainder
of the year, the water level in the Lindale well reached record low stages. Because of the above-normal rain-
fall during the last part of 1938 at Haw River, the Governor Holt well did not decline to record lows. Rain-
fall and water levels in both wells were not far from normal in 1939 and 1940. Below-normal rainfall in
nearly every month of 1941 and in January 1942 resulted in record low levels in both wells during the first
part of February 1942. Approximately normal rainfall during February and March did not suffice to raise
the water level of either well back to normal, evidently because of a very large deficiency in soil moisture.
With approximately normal rainfall during the remainder of the year, both wells were at below-normal
levels. However, the water level at the end of the year was not far below normal and evidently the soil-
moisture deficiency was not large because the water level made its usual spring recovery in 19438 with nor-
mal or below-normal rainfall. Above-normal rainfall in 1944 built up the water table to a very favorable
position at the end of 1944, although no record high was reached.

UTILIZATION OF GROUND WATER

Ground water in the Greensboro area. is obtained from wells and springs. The different types of wells
include dug, bored, and drilled wells.

Dug wells.—More domestic water supplies in the Greensboro area are obtained from dug wells than
from any other type. Dug wells in the area range from a few feet to nearly 100 feet in depth. The hole is
generally dug between 30 and 60 inches in diameter. When the well is curbed with terra cotta or concrete
pipe, the inside diameter usually is 24 to 30 inches. The inside diameter of masonry- or rock-curbed wells
and uncurbed wells generally is somewhat greater. Dug wells have certain advantages over other types of
wells but also have certain disadvantages. - Probably the most important consideration that leads to the
choice of a dug well is that of cost. Generally this is the least expensive method of obtaining a water supply,
with the possible exception of bored wells. Furthermore, many wells on farms and on the fringes of towns
are dug by the owner in his spare time or in slack seasons, so that there is no cash outlay from .digging.
However, cost is not always in favor of the dug well, particularly where bedrock is encountered before a
satisfactory supply is obtained. The cost of dug wells under such conditions has been reported at several
places to have exceecded the cost of the average drilled well in the neighborhood. A second advantage of the
dug well is the large storage capacity as compared particularly with the small-diameter drilled wells. A
well 24 inches in diameter will contain nearly 24 gallons of water per foot of depth, as compared to 114
gallons and 1/6 gallon per foot of depth for wells 6 inches and 2 inches in diameter, respectively. Thus,
even though the yield of a well may be very low, a fairly large quantity of water can be withdrawn in a
short time. : :

Dug wells have two important disadvantages. Usually the depth of water in a dug well is not great,
either because of the difficulty involved in digging below the water table or because bedrock is encounter-
ed. In periods of drought, therefore, many dug wells go dry. A second disadvantage is that the water in
these wells is much more susceptible to pollution or contamination by the entrance of impure surface water.
A survey made in Pennsylvania in 1930 and 1931, during which 17,665 water supplies were examined for
purity, showed that the supplies from 90 percent of the drilled wells were safe whereas less than 50 percent
of the supplies from dug wells were safel.

The danger of contamination of dug wells can be decreased by observing certain precautions. All dug
wells should be covered tightly to prevent direct entrance of contaminating material, either solid or liquid.
The well should be cased or curbed with tile or concrete pipe or similar material and the joints should be
cemented to a depth of at least a few feet below the water table, but in any event to a depth of at least 10
feet below the surface. The space between the walls and the curbing should be filled, above the water-bear-
ing bed, with clay. The dug well should be located several hundred feet from any source of contamination
and up the ground-water slope from any nearby source of contamination.

t Loehman, Stanley W., Ground wuter in northeastery I'ennsylvania; Pennsylvania Topog. and Geol. Survey Bull. W4, p. 40, 1937.
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Bored wglls.-—During recent years many wells have been bored in the Greensboro area. These wells are
;irgry similar to dug wells, but instead of being dug by hand the earth is removed by a large auger operated
by a machine. Bored wells are quickly constructed and are relatively inexpensive. They nearly always are
~cased with a terra cotta or concrete pipe and are usually tightly covered. The average depth in the
~Greensboro area is probably not more than 30 or 40 feet, which is somewhat less than that of dug wells, as
many dug wells continue into the broken bedrock whereas bored wells cannot be continued when rock or
:boulders of any considerable size are encountered. The usual diameter of bored wells is 18 to 24 inches.
Bored wells as a group probably have a higher percentage of safety from pollution than dug wells as they
-are nearly always tightly cased and covered. Because wells can easily be bored for a considerable depth be-
~low the water table, this type of well is not so apt to go dry during periods of drought. However, bored wells
cannot be used where the water table is below the zone of completely decayed and disintegrated rock.

Drilled, wells.—There are two methods of drilling wells in the area. The larger-diameter wells (6 to 10
» inches) are usually drilled by the cable-tool (percussion) method, whereas nearly all wells 2 and 3 inches
in diameter are sunk by core drilling with chilled shot.

In the cable-tool method a portable rig is used that consists of a derrick, engine, drum, and cable and
the necessary drilling tools. After reaching the well site, the derrick is erected and the cable is run from
the drum over a sheave at the top of the derrick, down to the string of tools, which consists of a short, heavy
drill bit, a long drill stem for added weight and length, and a rope socket for attaching the cable to the drill
stem. The well is drilled by abrasion of the rock by blows from the drill as it drops repeatedly after being
raised a short distance by the machine. The drill is alternately raised and dropped about 25 or 30 times
a minute. The well is always drilled with water in the hole, which holds the drill cuttings in suspension so
that the drill does not fall on previous cuttings but is always cutting fresh material. Periodically, usually
after drilling a few feet, the drill is withdrawn and a bailer is used to remove the cuttings. The bailer con-
sists of a long cylinder with a valve at the bottom which permits free entrance of the mud and water but
closes as the bailer is lifted.

‘ Shot-drilled wells are drilled by rotation of a cutting bit on the end of a string of pipe rotated by ma-
" chine. The drill pipe is usually 34 inch or 1 inch in diameter and the cutting bit is from 2 to 6 inches in

B—Core-drilling with chilled shot.

A-—Cable-tool (percussion) method.
Plate 10— Drilling rigs used in the two principal metliods of drilling wells in the Greensboro area.
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diameter, depending on the size of well desired, and 6 or 8 feet long. The cutting bit has a slot cut in the
end which helps it to grasp the shot which are poured into the top of the well. The chilled shot fall to the
bottom of the well and are caught and held by the softer metal of the cutting bit. Rotation of the bit causes
chipping and abrasion of the rock. Water is forced down the inside of the drill pipe and returns to the sur-
face around the outside of the pipe, bringing with it the drill cuttings. Cores are removed from the drill
bit when it is withdrawn from the hole. :

Nearly every well drilled by either method is cased. Usually the casing is driven down to solid rock,
and usually the attempt is made to seat it in the rock so that shallow water cannot enter. Most cable-tool
drilled wells in the Greensboro area, used for domestic supply, are 6 inches in diameter, although a few wells
4 or 5 inches in diameter have been drilled. Most industrial and municipal wells are 8 inches in diameter
but a few are 10. The majority of shot-drilled wells are 2 inches in diameter but a considerable number of
214- and 8-inch wells and a very few 4- and 6-inch wells have also been drilled by this method.

For domestic purposes a supply of a few hundred to a thousand gallons of water a day is usually suffi-
cient for each family. Therefore a yield of 1 or 2 gallons a minute is about the minimum that will be satis-
factory. A 6-inch well will hold 114 gallons for each foot of well below the water table. Generally the wells
are drilled deep enough that the well contains 30 feet or more of water, except where unusually large yields
are obtained. The lower the yield, the deeper the well is drilled, both in an effort to obtain more water and
also to increase the amount of water in storage. The smallest electrically operated deep well pump used
generally has a capacity of about 8 or 4 gallons a minute, so that the storage will be exhausted in 15 or 20
minutes from a 6-inch well yielding 1 gallon a minute and having a storage of 30 feet of water. After the
first 15 or 20 minutes the yield will be only 1 gallon a minute. The amount of water that could be removed
from such a well in an 8-hour day would be 510 gallons, and this would require practically continuous pump-
ing. .

The above illustration suggests that a yield of 1 gallon a minute is sufficient to supply 200 or 300
gallons a day satisfactorily but that a larger yield is required if 500 or 1,000 gallons a day is needed. In a
2-inch well only 1/6 gallon per foot is held in storage, which is a negligible amount. Therefore, the amount
of water that can be obtained at any time is approximately equal to the yield of the well. A well yielding.
only 1 gallon a minute will operate very inefficiently because most deep-well pumps are made to furnish at
least 8 or 4 gallons a minute. Furthermore, it will require 50 minutes to obtain a 50-gallon barrel of water.
For most domestic-supplies from 2-inch wells, the minimum satisfactory yield is about 3 or 4 gallons a minute.
For 6-inch wells, with their much larger storage capacity, a yield of 114 or 2 gallons a minute is about the
minimum satisfactory yield. ‘

Users of larger amounts of water can determine the yield needed by dividing the total daily water
required by the number of minutes during which the well will be pumped each day. Thus, if 10,000 gallons
of water is needed and the well will be pumped 8 hours (480 minutes) a day, then a well yielding 21 gallons
a minute will be needed. In no case should a well be pumped at capacity more than about 12 hours a day
because continuous pumping at capacity usually results in a gradually decreasing yield.

FACTORS TO BE CONSIDERED IN SELECTING A WELL SITE

Everyone who has had experience with wells in this area knows that two wells a short distance apart
may differ greatly in the amount of water yielded. One may be an excellent producer, whereas the other is
a poor producer Obviously a great deal of care should be given to the selection of the most favorable
location. In spite of this, most well sites are chosen for their convenience and are as close as possible to
the place where the water will be used, with the thought that less pipe will be needed from the well to the
place where the water is used. Also, servicing the pump takes less time. Selection of a well site for these
reasons generally is very poor economy. Drilling a well in rock costs from about $3.00 a foot for a 2-inch
well to about $8.00 a foot for an 8-inch well. From 25 to 50 feet of small pipe can be laid at the surface for
the cost of one foot of drilling in rock. Taking a chance on a poor site which may result in 40 to 50 feet of
extra drilling in order to save a couple of hundred feet of pipe is poor economy. It is apparent that first
consideration should be given to choosing the most favorable location for obtaining a satisfactory supply of
water,
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s Although criteria for selecting well sites have not been -thoroughly established, knowledge of certain
“geologic factors is very helpful. As the water moves through the pores in the soil and subsoil and through
» cracks in the rock, anything that will give a clue to the places where the pores and cracks are large and
- plentiful will help in selecting favorable well sites. Geologic factors to be considered are given below.

- Rock texture.—Coarse-textured rocks generally are better aquifers than fine-textured ones. The probable
" reason is that any slippage along joints, cleavage planes, or fractures produces a certain amount of rotation

-of the mineral grains. Rotation of the grains in a coarse-grained rock naturally produces larger and more
- continuous openings than in a fine-grained rock.

} Cleavage and schistosity.—Cleavage planes and planes of schistosity often serve as avenues for the move-
- ment of ground water. Where such planes are plentiful, and especially where movement along these planes
""has caused some degree of separation, the rock will yield more water.

Bedding planes.—Rocks of sedimentary origin have bedding planes along which water may move. In

. the Greensboro area many of the gneisses and schists are of sedimentary origin, and though the rocks are
‘greatly metamorphosed the bedding planes still are important in the occurrence and movement of ground

" water. The bedding planes are especially important where the rock beds are separated slightly. Separation

of the beds often occurs because of slippage between them, generally owing to folding of the rocks. Places

where the rocks are closely folded are gererally favorable for obtaining a satisfactory supply of water. Places
where the beds are thin so that the bedding planes are closely spaced are also favorable.

Joints and fractures.—In many of the rocks of the Greensboro area the ground water occurs and moves
‘_in fractures and joints in the rock. - Therefore, wells drilled at places where the rock is more closely jointed,
sheared, or fractured will usually yield more water than wells drilled into massive rocks.

Quartz veins.—Because it is a hard, brittle mineral, quartz fractures and breaks during differential

- movements of the rock such as folding, shearing, and faulting. There has been a great deal of such movement

. .subsequent to the emplacement of the quartz veins found in the Greensboro area, and most of them are frac-

- tured to some extent. Not all quartz veins serve as avenues for the movement of ground water, but many
of the best wells in the area obtain most of their water from quartz veins.

Dikes.—Dikes are rock bodies emplaced while the rock was still molten. Usually they are in the nature

~of walls of lava extending nearly vertically through the formation into which they are intruded. The dike

itself generally yields little water but often the strata adjacent to the dikes has been made more brittle by

- baking and have been fractured by the intrusion. In many places wells drilled near dikes have proved to be
better-than-average water producers. This is particularly true of the Triassic rocks.

: All the above factors, texture, cleavage, schistosity, bedding planes, joints, fractures, veins, and dikes
- should be considered in selecting a well site. Where rock outcrops are plentiful, much can be learned from
them. However, where the rock is covered by a thick layer of soil and saprolite, the topography, which
- often reflects the character of the underlying rock, is an important indicator. Erosion is controlled largely
by the relative resistance of the rock. Hills are left because the rock is more resistant; and depressions,
. such as valleys and draws, are cut at less resistant places. In many places the rock in the draws and valleys
‘is less resistant because of the presence of fractures, joints, and other openings which facilitate the entrance
..of ground water and thus promote weathering. Therefore, wells drilled in draws and valleys should inter-
--sect more fractures and similar openings and thus yield more water. Also, the natural movement of ground
. water is toward the wells drilled in the depressions and away from the wells drilled on hills. The depres-
_ sion serves as a catchment basin feeding water towards the well located in it. In the Greensboro area wells
- drilled at such locations have an average yield more than three times that of wells drilled on hills. The
~average well drilled in a draw is also somewhat better than the average well drilled in a valley, and it seems
~probable that minor topographic features are more important than major ones. Thus, it may be wise to
.avoid a hill only a few feet high in selecting a well site; whereas, a depression only a few feet deep and
© a few tens of feet wide may be an excellent site.
. Another factor to consider in the choice of a well site is the thickness of the mantle, that is, the thick-
ness of the soil and weathered material above solid rock. Because the extent of chemical weathering
of a rock depends largely upon the ease of access of water to the rock, a thick mantle of weathered material
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overlying the bedrock from which it was derived is-an indication that the rock is jointed and fractured or
has interstices of some other type through which water can move. Furthermore, the thick layer of mantle,
which is generally quite porous although the permeability may be low, serves as a reservoir to feed water
into the fractures.

Most drilled wells are cased to hard rock. The depth of casing, therefore, generally is directly related
to the thickness of the mantle. In the Greensboro area 82 wells with 30 feet or less of casing had an average
yield of 8.76 gallons a minute; 125 wells with 31 to 65 feet of casing had an average yield of 14.35 gallons a
minute; and 100 wells with 66 or more feet of casing had an average yield of 20.52 gallons a minute.

COMPLETION AND TESTING OF DRILLED WELLS

Generally the casing in a drilled well is driven tightly into the rock to seal out direct entrance of water
from the mantle. This lessens danger of contamination and prevents entrance of turbid water into the well,
which sometimes occurs, particularly after a rainfall, in wells in which the casing is not tightly sealed in the
rock. The space between the outside of the casing and the soil at the surface should be filled with cement
or clay to prevent any surface water from running down along the outside of the casing. Surface drainage
should be away from the well. The mouth of the well should be several inches above the surface and
tightly closed.

The yield of only a small percentage of the wells drilled is accurately determined. The cost of adequate-
ly testing a drilled well is generally not more than about 5 percent of the cost of the well, and the informa-
tion is nearly always worth many times the added cost. The length of test should be 2 hours or more on
a well for domestic purposes, 24 hours or more on a well for a small industrial plant or public supply such
as a school, and 48 hours or more on a well for a large industrial plant or a municipality. In making a pump-
ing test the static level of the well should be measured accurately before starting the pump and the pump-
ing level and yield should be measured at regular intervals during pumping. The well should be pumped at’
several different rates. After pumping ceases, the water level should be measured at intervals for several
hours to determine the rate of recovery. With this information the proper size of pump and pump setting
can be determined and an estimate of the pumping level at a future date can be made.

The majority of pumps used in the Greensboro area are deep-well pumps, although some shallow-well
pumps are also used. The terms “deep-well pump” and “shallow-well pump” are somewhat misleading be-
cause the depth of the well does not determine the type of pump required. A shallow-well (suction) pump
will lift water satisfactorily not more than about 25 feet and if the pumping level (distance to water level
below the pump while the well is being pumped) is less than 25 feet, a shallow-well pump will be satisfac-
tory regardless of the depth of the well. If the pumping level is at a greater distance, then a deep-well pump
must be used. Many examples are known where dug wells 40 or 50 feet deep require deep-well pumps,
whereas some drilled wells several hundred feet deep can be pumped with shallow-well pumps because
their water levels are near the surface.

To obtain the most satisfactory service from a well, the owner or user should know certain essential
facts about it. These include depth of well, diameter of casing and of the well below the casing, depth of
casing, static water level, quantity of water yielded, and drawdown at the maximum yield. Knowledge of
the depths at which water was encountered in the well is also very helpful. Data on the pump should in-
clude type of pump and amount of suction pipe if it is a shallow-well pump. The depth of setting of the
cylinder, bowls, or jet should be known for a deep-well pump. With this information, decisions can readily
be made regarding the possibility of increasing the yield by changing the pump installation. In order to
determine the static water level and pumping level from time to time the pump should be installed so that
these measurements can be made.
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THE ROCK UNITS AND THEIR WATER-BEARING PROPERTIES
INTRODUCTION

The areas in which the different units crop out are shown on plate 1. As was explained in the de-
scription of the geology of the area, this is only a reconnaissance map and in some places is not completely
accurate in detail. Many small areas of one type of rock occurring within larger areas of another type are
not shown.

Data on 1,254 wells are tabulated and given with the county descriptions in this report. In order to
compare the water-yielding properties of wells in the different rock units, tables were prepared showing
- the average depth, average yield, and other pertinent data for all drilled wells 3 inches or more in diameter,
~-in each rock unit, for which there were sufficient data. The topographic location was noted for most wells,
--and other tables give the same data tabulated according to topographic location. These tables are given
‘with the description of each rock unit.

Relative water-bearing properties of the rock units.—A table showing the relative merits of wells in dif-

ferent rock units is given below. Figure 7-A shows graphically the yield per foot of well for wells in the dif-
ferent rock units. o
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Fig. 7—A. Average yield, per foot of well, of wells in the different rock units.
B. Average yield, per foot of well, according to range in depth.
C. Average yield, per foot of well, according to topographic location.

The 812 wells have an average depth of 151 feet, an average yield of 1414 gallons a minute, and an
'; average yield per foot of well of 0.097 gallons a minute. The lowest yield was zero and the highest yield was

-+ 212 gallons a minute., The number of wells yielding less than 1 gallon a minute is 103, about 1114 percent
~.-of the total,
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TABLE 1—AVERAGE YII;ZLD oF WELLS AccorpING To Rock TyPE
(Drilled wells 3 inches or more in diameter)

Yield (gullons a minute) Percent of wells
. Number Avernge yiclding less
Rock Unir of depth than 1 gatlon
Wells (feet) Range Average Peifoot a miuute
of Well
Goefss ... 350 154 0125 1115 074 15
Quartzite. . _.__________________.____ 27 126 0-— 20 1321 042 15
Greenstone schist_ . _____.__________ 136 166 14—200 28 170 8
Sericiteschist ... _____ .. ______..___ 14 106 lg— 25 1044 099 14
Slate .o 40 125 1— 75 16 126 255
Sheared granite . __.__._.____._... 116 150 0—212 14 .093 14
Diorite. .. ... 26 07 0— 25 6 .063 31
Porphyritic granite .. ._..__.___._._. 47 141 0-— 30 8 .061 1l
Triassie. ..o oo . 50 171 1—150 17 100 2
Diabase dikes (Triassic).._.__________ 3 186 |oooaoa. [ R P FOUI R
Greenstone and granite_ . ____________ 3 185 .. ] N RN P .
Al Wells.____.____.___.________ 812 151 0--212 1424 097 ) 1134

Greenstone schist has by far the highest average yield and average yield per foot of well, nearly 65
percent greater than the average yield of wells in Triassic rocks, which have the next highest average yield.
Wells in the slates and sheared granites have only slightly lower average yields than wells in the Triassic.
However, wells in the slates have a much higher average yield per foot of well than those in either the
Triassic rocks or the sheared granite. Wells in the gneiss, with an average yield of 1115 gallons a minute,
are fifth in yield but are sixth in average yield per foot of well. Average yields of wells in the other rock
units range downward to 5 gallons a minute and to 0.042 gallons a minute per foot of well in the quartzite
unit.

Certain factors make this table of comparative average yields somewhat misleading. Cities, towns, and
industries are not distributed evenly throughout the Greensboro area but are concentrated in a few places.
Thus, municipalities and industries, which seek and obtain much larger yields than are obtained from domes-
tic wells, are concentrated on certain of the rock units, whereas few municipal and industrial wells are lo-
cated in some of the other rock units. Nearly all the industrial developments and municipalities in Ala-
mance and Guilford Counties are underlain by greenstone or sheared granite. In Forsyth County nearly
all municipal and industrial supplies are obtained from gneiss. Most of the industries in Stokes County and
the only municipality using well water are located in the Triassic. Most of the industries and municipal-
ities using ground water in Rockingham County are also located in the Triassic. There are few industrial
and municipal wells in Caswell County and all of these are in gneiss.

The effect that this concentration of large ground-water users in certain of the rock units has on the
average yield of wells of the different units is considerable. The greenstone schist, with the highest average
yield, has the highest proportion of industrial and municipal wells; 41 percent of the wells used in compil-
ing the above table were of this type. The Triassic rocks, which have the second highest average yield, are
a close second with 38 percent of municipal and industrial wells. The slate, granite, and gneiss which aver-
age third, fourth, and fifth in average yield are also third, fourth, and fifth with 20, 1514, and 1214 percent,
respectively, of industrial and municipal wells. (The porphyritic granite and biotite granite were com-
bined to obtain the figure for granite.) The diorite, which is sixth in percent of municipal and industrial
wells, is seventh in average yield. The chlorite-sericite schist and the quartzite and schist have no municipal
or industrial wells and are sixth and eighth (last), respectively, in average yields.
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The following table summarizes the data for industrial and municipal wells drilled in six of the rock

s units and probably gives a more accurate estimate of the relative amounts of water that can be obtained
. from wells drilled in these rocks.

TABLE 2—AVERAGE YIELD OF MUNICIPAL AND INDUSTRIAL WELLS! ACCORDING T0 RoCKk TYPE
(Wells 5 inches or more in diameter)

Avernge Yield {gallons & minute) Percent of wells
Tyre or Rock Number of depth yiclding less
wells (feet) Range Average Per foot of than 10 gallons
' well a minute
Geanite. ... ... - 26 361 2—212 3344 .093 34
Gneiss_ .o oo 44 286 1—125 34l 121 9
Greenstone __.._____..._......... N 56 282 3—200 b514 197 3%
Slate. . oo 8 315 5-— 32 22 071 1214
Triasste .- ... ... 19 291 8—I150 35 120 21
Diorite . ... ... 3 181 . 10— 25 17 092 0
, Allwells. .. _____._____.__.... 156 297 1—212 41 .138 13

! Includes colleges, airports, county homes, hospitals, prison camps, brondensting stations, etc., but does not include county schools.

In table 2, as in table 1, wells in the greenstone schist are shown to have a considerably higher average
yield than wells in any other rock unit. The average yield is 60 percent greater than the average yield of
- wells in the Triassic, which have the second highest average yield. This compares closely with the 65 per-
cent advantage for 3-inch and larger wells in greenstone schist shown in table 1, and it is evident that the
large proportion of industrial and municipal wells was not responsible for the higher average yield for
wells in this particular rock unit. It seems certain that in the Greensboro area the greenstone schist will
yield, on the average, more water than any other rock.
_ In table 2, as in table 1, wells in the Triassic aresecond in average yield, but the yield of wells in granite.
- and in gneiss are so close as to be almost equal to the Triassic; and in yield per foot of well the gneiss actually
- is second to the greenstone schist. The most significant changes in ratings between the two tables is the
~advance of the gneiss from sixth to second place in yield per foot of well, and the drop of the slates from a
" strong second to a poor fifth in both average yield and average yield per foot of well. Of considerable sig-
- nificance is the column showing percent of the wells that yield less than 10 gallons a minute. Only 3% per-
~ cent of the wells in the greenstone schist yield less than 10 gallons a minute, whereas 34 percent of the wells
. in granite yield less than 10 gallons a minute. This indicates that the range in yield of wells in greenstone
.. schist is not nearly so great as in granite. The tendency in granite would seem to be for some wells to yield
very little, whereas others would have large yields. Inthe greenstone schist, the wells would have more nearly
uniform yields. Wells in gneiss, slate, and in the Triassic have ranges between these two extremes. There
are too few industrial and municipal wells in the diorite to form any conclusion about them.
Effect of topographic location.—The topographic location was noted for 802 of the 812 wells of table 1.
The number of wells, average depth, range in yield, average yield, and percent of wells yielding less than
-1 gallon a minute for wells in five different topographic locations are given in table 3a and the average yield
- per foot of well for wells in the different topographic locations is shown graphically in figure 7-C.

TABLE 3a~—AvERAGE YIELD oF WELLS ACCORDING TO TOPOGRAPHIC LOCATION
(Drilled wells 3 inches or more in diameter)

Average Yield (gallons a minute) Percent of wells
Toroararric LocaTioN Number of depth ! yielding less
wells (feet) Range Average Per foot than 1 gallon
TR of well a minute
Hillo. ... 282 147 0125 3% .052 28
Flat. 152 154 0—200 17 113 3
Slope. oo 228 127 . 0—120 14 .108 @
Draw___. .. 66 180 lg—212 27 148 3
Valley .. 74 212 0—150 28 132 1
Allwells. ... .. __________. 802 151 0—212 1415 .097 1214
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The relative low average yield and average yield per foot of well of wells drilled on hills is strikingly
shown in this table. Wells on hills yield just slightly more than one-half as much as wells drilled on slopes
and between one-third and one-fourth as much as wells drilled in draws or valleys. The difference in average
yield per foot of well is as great or greater. Furthermore, 28 percent of the wells drilled on hills yield less
than 1 gallon a minute, as compared with 1 to 6 percent for wells drilled in other topographic locations.

There are several reasons why wells drilled on hills yield less water than wells drilled in other locations.
In homogeneous rocks, hills are apt to be formed because the underlying rock is more resistant to erosion
than it is in the surrounding area. In some places the greater resistance is due to a difference in rock which
makes it harder but in most places the rock has more resistance to erosion because it is less jointed or frac-
tured. Joints and fractures facilitate entrance of ground water which promotes chemical decay and permits
mechanical erosion. Thus, depressions such as draws and valleys suggest that the rock underlying the de-
pressions has more openings through which ground water can move than the rock underlying the hills. Flat
areas in the Greensboro area usually are peneplane remnants and do not indicate anything about the resist-
ance of the underlying rock. Theoretically, wells in flat areas should have about the same yield as the aver-
age for wells in all topographic locations. Actually, according to table 3, the average yield is somewhat
larger than the average for all topographic locations possibly because in flat areas recharge to ground water
is apt to be greater than elsewhere. However, the average yield for all locations is lowered by the large
number of wells drilled on hills as compared to the number of wells drilled in draws and valleys.

In non-homogeneous rocks such as the bedded gneisses and schists and the Triassic sedimentary rocks,
the topography in many places is often controlled by the relative ease of circulation of ground water, just as
in homogeneous rocks. In the bedded rocks, however, circulation of water occurs along cleavage and bed-
ding planes as well as along joints and fractures. Where bedding planes and cleavage planes dip steeply,
most wells will end in the same kind of rock as that exposed within a few hundred feet of the well.

A second reason that wells on hills yield less water than wells in valleys and draws is that the direc-
tion of movement of the ground water is towards the valleys where it discharges into the streams; there-

fore, the natural movement of the ground water is away from the wells drilled on the hills and toward the
wells drilled in the valleys.

Table 3a shows that wells drilled in draws have a 12 percent higher yield per foot of well than wells
drilled in valleys. Draws include minor depressions which may or may not contain small streams. The
distinction between a draw and a valley is more or less arbitrary and depends upon the interpretation of
the observer. As used here, small, relatively narrow depressions with angular or rounded sides and bottom
are considered to be draws. Valleys are much larger and generally have a flood plain or bottomland and a
perennial stream. It seems probable that the reason for the better record of wells in draws is because the
draws more exactly mark the location of the structural weakness in the rocks. Valleys may have originated
at their present location because of a zone of weakness but this zone of weakness may be relatively small in
comparison with the present size of the valley. Therefore, most of the wells drilled in the valleys quite
possibly are not drilled into the zone of weakness that originally determined the course of the stream. On
the other hand, a well drilled in a relatively narrow draw will have a very good chance of striking the zone

of weakness. It would seem, then, that the minor topographic features are more important in choosing a
well site than the larger features.

TABLE 3b~—AveracE YIELD oF WELLS ACCORDING To DEPrIir

Average Vield {gallons a minute) —| Tercent of wells
Range Number Average depth Perfoot yielding less
in of depth below Per foot of well than 1 gallon
depth wells (feet) water Range Average of well Felow water a minute
tablet tahle
0--100 383 75 10 0—100 8.9 0.118 0.222 1344
101—150¢ 2M 122 87 0-— 85 1.0 .090 L1286 1215
151—200 88 174 139 0120 16.7 .096 X .120 1314
201—250 24 227 192 1--200 27.4 .120 143 4
251—300 22 280 245 0—150 24.5 L 089 .100 18
Alove 300 86 479 444 0—212 40.3 084 .09t 7
All wells 806 150 Joooooiiiioos 0—212 14.6 Q007 L e

t Assuming the water table to be an average of 35 fect helow the surface.
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. Relation of depth of well to yield.—The relation of the depth of a well to the amount of water the well
-will yield is given in table 3b and shown graphically in figure 7-B.

_ Table 3b shows that wells less than 100 feet deep have a greater average yield per foot of well below
. the water table than wells in any other depth range. It also shows that the yield per foot of well for wells
. more than 250 feet deep is much less than in wells of shallower depths.

It is evident that the rocks below 250 feet are much poorer aquifers than above that depth. Actually
the difference in the water yielding properties of the rock above and below 250 feet is even greater than is
‘apparent from the table. The average yield per foot of well below the water table of all wells less than
250 feet is 0.143 gallon a minute. If the average yield per foot of well of the upper 250 feet of the wells
“more than 250 feet deep is assumed to be 0.143 gallon a minute, the yield per foot of well of that part of
the well below 250 feet is only 0.074 gallon a minute, which is only about one-half as much.

'The reason for the decrease in yield with increasing depth not only is that the number of fractures,
joints, and other openings through which the water moves becomes much less in depth, but also the weight
of the overlying rock causes the fracture and joints to be tighter and narrower.

Drilling to great depths is seldom sound policy in the rocks of the Greensboro area; if considerable quan-
tities of water are not encountered above 250 or 300 feet, there usually is little chance of obtaining a large
amount at greater depth. However, if the well yields 40 gallons a minute at 250 feet and a yield of 50 gal-
lons a minute is desired, the chances are good that the additional amount can be obtained by -drilling 75 or
100 feet more.

GNEISS

This unit forms a broad belt trending northeast and cropping out in Forsyth, Stokes, Guilford, Rock-
ingham, and Caswell Counties. It underlies a larger total area than any other unit, nearly 50 percent of
the Greensboro area.

‘ The principal rock is mica-feldspar gneiss with different amounts of quartz. Other important rocks
~ include mica schist, quartz-mica schist and, at a few places, crystalline limestone. Most of these rocks ap-
-pear to be bedded, the beds dipping at moderate angles, and probably are chiefly of sedimentary origin.

TABLE 4—AVERAGE YIELD OF WELLS IN MICA-FELDSPAR GNEISS AND SCHIST
(Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Yield (gallons a minute) Percent of wells
Range Number. Average yielding less
in of depth Per foot than 1 gallon
depth (feet) wells (feet) Range Average of well a minute

0—100 137 78 0— 50 7.1 .091 15
101150 100 123 0— 85 0.4 .077 15
151—200 49 174 0—100 12.8 .073 21
201—250 15 225 1— 35 10:7 .048 6
251—300 11 279 0— 40 10.2 037 27
Above 300 38 426 0—125 1.2 .073 8
All wells 350 154 0125 11.5 074 15

ACCORDING TO TOPOGRAPHIC LOCATION

Numker Average Yield (gallous a minute) Percent of wells

Toraararuic Locarion of depth Per foot vielding legs than

wells (feet) Range Average of well 1 gallon a minute

)5 61) IR 147 148 0—125 8.3 .043 29 o

O X U 43 184 2— 75 13,8 .084 0
Slope- ool 99 131 0—100 19.7 .082 2
Draw. oo 30 166 2)5— 85 22,5 L1368 0
Valley . .ooooo i 28 257 0—100 24.1 .008 3
Not given.oooueenooe el 3 68 3— 15 7.7 113 0
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Included with this unit are plagioclase-hornblende gneisses and hornblende schists which may be of igneous
origin and, if so, are intrusive into the other gneisses and schists.

Most wells drilled in this rock unit yield sufficient water for domestic supplies, and wells drilled for
municipalities or for industrial plants yield an average of about 35 gallons a minute. By careful selection
of drilling sites, the average yield probably can be increased by 50 percent or more.

Because this unit underlies nearly one-half the entire area, more records were obtained of wells drilled
in it than for any other rock unit. Comparative data for wells drilled in the different rock units are given
in table 1. The average yield of 352 wells, 8 inches or more in diameter, drilled in the gneiss is 1114 gallons
a minute. According to these figures, wells in gneiss are below the average for wells in the Greensboro area.
However, as explained previously, table 1 is somewhat misleading because the proportion of municipal and
industrial wells in the gneiss is relatively low. Table 2 gives the comparative data for municipal and in-
dustrial wells in the different rock units. According to this table wells in the gneiss unit, with an average
yield of 3414 gallons a minute, rank a very close third in average amount of water yielded, being exceeded
only by wells in the greenstone schist and the Triassic rocks.

Table 4 gives the average yield for wells in gneiss according to range in depth and according to topo-
graphic location.
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Fig. 8—Average yield, per foot of well, of wells in the different rock units, according to range in depth.

The third column gives the average depth and the fifth gives the average yield. The sixth column
gives the yield per foot of well. This column shows that, although the yield increases with depth, the largest
yield per foot of well is obtained in the first 100 feet. With every increase in depth range, the yield per foot
of well decreases except in the last group, those wells more than 300 feet in depth. (The yield in this group
is higher because a large proportion of the wells are municipal and industrial wells.) The yield per foot
of well in the 0-100 foot bracket is actually considerably greater than shown in the table because the first
25 or 30 feet is above the water table and therefore yields no water. The average depth below the water
table probably would be about 50 feet, which would give an average yield per foot of well of 0.14 gallon a
minute. The relation of depth to yield is shown graphically in figure 8.

The outstanding fact shown by the table of wells arranged according to topographic location is that
wells drilled on hills have an average yield of only 6.4 gallons a minute; less than 56 percent of the average
yield for all the wells. The yield per foot of well is in almost the same ratio. The average yield of wells
drilled on flat areas, per foot of well, is twice that of wells drilled on hills; and the yield of wells on slopes,
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" per foot of well, is nearly as much. The average yield of wells drilled in valleys, per foot of well, is 214

times as great as the yield of wells on hills, and the yield of wells in draws is more than 3 times as great.
“The above data demonstrate clearly the desirability of avoiding hills in selecting sites for drilling wells.

The advantage of drilling in depressions such as draws and valleys is also apparent. The relation of topog-
raphy to yield is shown graphically in figure 9. '
) Topographic location usually is not expected to be as important a factor in the yield of wells in bedded
rocks is it is in homogeneous rocks. However, the dip of the bedding is 45° or more at many places and at
- few places is less than 25° or 30°. A well 200 feet deep, drilled into beds dipping at an agle of 45°, will en-
~ counter strata cropping out only 200 feet from the well. Drilled in strata dipping at an angle of 30°, a
© "200-foot well will enter strata cropping out only about 350 feet from the well. The cleavage and schistosity
. of these rocks dips as steeply or more steeply, so that°water moving along bedding planes, cleavage planes,
" or planes of schistosity generally must enter the ground within a few hundred feet of the well. It is clear,
. then, that hills, the presence of many of which are due to the absence of such openings along which ground
water can move, are generally unfavorable sites for drilling wells.

When the bedding planes are flat, a well will intersect the maximum number of planes; but there is
less opportunity for water to enter the bedding plane openings at the surface. When the bedding planes are
vertical, there will be the maximum opportunity for entrance of ground water into the strata, but the well
will not cross any of these planes. Therefore, with respect to bedding planes, the best locations are where
the bedding dips at moderate angles. Cleavage planes and planes of schistosity are rarely horizontal but
~ at many places are vertical. Locations where these planes dip moderately probably are best. Rocks such

. as the mica schists and quartz-mica schists, in which these planes are closely spaced, are apt to yield more
water than rocks in which the planes are more widely spaced, such as the feldspar gneisses.

GREENSTONE
SCHIST

SHEARED PORPHYRITIC TRIASSIC

GNEISS GRANITE DIORITE GRANITX SERIES

20

Slopo'

Hill
Flet

{gollons per minute)

AVERAGE YIELD PER FOOT OF WELL

TOPOGRAPHIC LOCATION

Fig. 9—Average yield, per foot of well, of wells in the different rock units, according to topographic location.

It is probable that a large proportion of the ground water moves along joints and fractures. The
coarser-grained gneisses under stress will fracture more than the mica schists, which are apt to conform to
the stress by rock flowage; therefore, fracturing and jointing are probably more important in the gneisses

"' than in the schists. Fracturing is usually greater on the crests of anticlines than anywhere else and these
fractures have a tendency to open so that the crests of anticlines are very favorable sites for drilling.

Most drilled wells in these rocks are 4 to 8 inches in diameter and are drilled with a churn drill. A few
2-inch and 3-inch wells have been core-drilled with chilled shot. Generally the only difficulty experienced
in drilling wells in these rocks is at places where the bedding planes or cleavage planes or planes of schis-
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tosity are not quite vertical. In such places there is a tendency for the drill to be deflected from the vertical
when a hard layer is encountered. A number of holes have been abandoned because they became so crooked
that drilling could not proceed. Weathering is usually quite deep in these rocks, so that dug and bored wells
can be readily constructed at most places.

Analyses were made of water from 13 wells in this rock unit. These analyses are given in the county
descriptions immediately following the tables of well data. Analyses of water from wells in the gneiss in-
clude numbers 30, 39, 79, and 82 in Caswell County; 2, 3, 93, and 147 in Forsyth County; 142 and 204 in
Rockingham County; and 24, 82, and 89 in Stokes County. Analyses of samples from spring A in Caswell

| - I
i : ]
|

Plate 11-~Bedded gneiss in a quarry at Stacey, Rockingham County. Ground water moves along the joints and other frac-
tures and along the bedding planes.

County and spring A in Stokes County are also given in the tables. Of the 13 samples of well water, five
were soft, having a hardness less than 60 parts per million; three were moderately hard, having a hard-
ness between 60 and 120 parts per million; three were hard, having a hardness between 120 and 180 parts
per million; and two were very hard, having a hardness of more than 180 parts per million.

The hardness of the water depends upon the particular type of gneiss and schist into which a well is
drilled and upon the depth of the well, the water generally becoming harder with increasing depth. The
hardness in one of the two wells yielding very hard water, Forsyth County well 93, is evidently due to cal-
cium and magneisum chloride. The highest hardness, 842 parts per million, was found in well 89 in Stokes
County. The chloride content of this water was moderately high, but the hardness was mostly bicarbonate
hardness. The well is only 125 feet deep, and the hardness ig unusually high for a well of that depth. Itis
quite possible that the well was drilled into a limestone lens. Limestone is known to crop out along the strike
a few miles to the southwest.

The maximum amount of iron in any sample from the gneiss was 0.26 part per million, which is not
enough to be objectionable. Of the 10 samples in which iron was determined, seven had less than 0.04 part
per million.

QUARTZITE AND SCHIST

These rocks crop out only in a belt extending northeastward part of the way across Stokes County.

The rock consists of quartzite, quartz-muscovite schist, and quartz-chlorite schist. At many places the
quartzite contains some muscovite or chlorite, and at a few places it contains some biotite. Much of the
quartzite contains enough of these micaceous minerals to give it the banded appearance of a gneiss.
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The quartzite caps the mountains and hills of the area and is several hundred feet thick. The slopes

. and bases of the mountains are formed by the schists. Bedding in the quartzites is readily apparent and the

dips are moderately low, generally being about 10° to 15°. Most, if not all, of the rocks are of sedimentary
origin.

. The data in table 1 indicate that this unit is the poorest water-bearer in the area. However, it prob-
© ably is a better aquifer than would appear from the data. All the other rock units have a number of industrial
and municipal wells, whereas no such wells have been drilled in the rocks of this unit; all the wells being
used for domestic supplies except a few at county schools. However, even after eliminating these inequal-
ities'in the statistics it is apparent that the unit is a relatively poor aquifer.

Table 5 gives the average yield of wells and average yield per foot of well according to depth range and
according to topographic location. ‘

TABLE 5—AVERAGE YIELD OF WELLS IN QUARTZITE AND SCIUST
(Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Range Yield (gallons a minute) Percent of wells
in Number Average Yielding less
Depth of depth Per foot than 1 gallon
(feet) wells (feot) Range Average of well & minute
0—100 18 88 84— 20 5 .066 6
101150 7 114 8%— 8 414 .038 14
151—200 3 180 0— 17% 9 .053 33
Above 300 . 1 00 | s 14 0006 | oea-
Al wells 27 126 0— 20 § 040 15
ACCORDING TO TOPOGRAPHIC LOCATION
Number Avernge Yield (gallons a minute) Percent of wells
ToroararHIC LOCATION of depth yielding less
wells (feet) Per foot than 1 gallon
Range Average of well a minute
Hillo ol 12 159 0 —18 4 .025 33
Flato oL 2 97 25— 5 4 .038 0
L33 1) N 12 103 2%—11 5 .048 0
Valley. o ooooon 1 e | 20 .264 0

Like wells in the gneiss unit, wells in the quartzite in the 0-100 foot range have a greater yield per foot
of well than wells in any other range. It is evident that the number and size of openings through which
ground water circulates decreases with depth. The average yield for all the wells of 0.04 gallon a minute
per foot of well is only 54 percent of the average for wells in the gneiss unit. Excluding industrial and
municipal wells in the latter, the average yield of wells in the quartzite is 67 percent of the average yield
in gneiss. It seems probable that the latter figure is more nearly the correct ratio of the relative yield of
wells in the two units. The relation of depth of well to yield is shown graphically in figure 8.

Table 5 also shows that wells on hills have a much lower average yield than wells drilled in other topo-
.graphic locations. The only wells yielding less than 1 gallon a minute were drilled on hills. Of the 12 wells
drilled on hills, four yielded less than that amount. Wells on flat areas have a 50 percent greater average
yield than wells on hills and wells on slopes nearly 100 percent greater average yield. The quartzite is mas-
sive and dips at low angles so that the intersections of bedding planes with the land surface are widely
spaced. Because the beds are thick, not many bedding planes will be intersected in a well. Where the beds
are thinner there are more openings for the movement of ground water. Quartzite is a brittle rock, and
where it is folded sharply many fractures and joints are formed. Such places are favorable sites for wells;
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however, sharp folding of the quartzite is rare, probably because the schist has absorbed most of the de-
forming stresses. The tendency in the schist is for the mica flakes to glide over one another so that intense
deformation results principally in rock flowage rather than in intense fracturing. Therefore, the avenues
of ground-water movement in the schists probably are chiefly cleavage planes and planes of schistosity.
Although such planes are very plentiful in these schists, the micaceous minerals are fine-grained and con-
form so closely to one another that little open space is left for the movement of water. In the schists, hills
tend to form where fractures, cleavage planes, and other openings are at a minimum, and depressions where
these openings are most plentiful. Therefore, the depressions are generally more favorable sites for wells.
The quartzite nearly always forms hills and these should be avoided if possible. The relation of topography
to yield is shown graphically in figure 9.

Wells 50 and 61 in Stokes County, for which analyses are given in the table of analyses, penetrate these
rocks. The water from well 50, which is 700 feet deep, is very hard and has a rather high content of chlo-
ride and sulfate. The water from well 61 is soft and is low in these two constituents. It has an iron con-
tent of 0.22 part per million, which is not enough to be objectionable.

GREENSTONE SCHIST

The greenstone schist crops out in southeastern Guilford County, the northwestern half of Alamance
County, and the south-central part of Caswell County. In areal extent it is closely associated with the
sheared granite. The greenstone schist consists of green basic rocks which are slightly to highly schistose.
The commonest type is a fine-grained olive-green schist consisting chiefly of greenish-colored hornblende and
epidotized plagioclase with some chlorite. At other places the greenstone schist is coarser-grained and the
schistosity is not so apparent. :

All these rocks appear to be of igneous origin and most of them probably were extrusive, at most
places as lava flows but at some places as coarse tuffs and breccias.

The schistosity strikes northeast and the dip ranges from moderately steep to vertical.

According to the data obtained in the Greensboro area, the greenstone schist is the best aquifer in the
area. As shown in table 1, the 136 wells penetrating the greenstone schist have a 53 percent higher average
yield than the wells in any other unit, and a 35 percent higher yield per foot of well. The average yield of
municipal and industrial wells in greenstone schist, shown in table 2, is more than 58 percent greater than
the average yield of similar wells in other units, and the average yield per foot of well is nearly 63 percent
greater. MREREER meens w0 oo ow aa . :

The average yield of wells in greenstone schist, according to range in depth and according to topo-
graphic location, is shown in table 6 below.

Wells in the 0-100 foot range have a 12 percent greater average yield per foot of well than the average
yield for all wells in greenstone schist. Although the average yield per foot of well is considerably lower
in the 101-150 foot range than in the 0-100 foot range, the average yield of wells in the next two ranges is
considerably greater. It appears that both the yield and the yield per foot of well increase up to a depth
of about 250 feet. However, assuming that the water table is about 20 or 25 feet below the surface in the
average well, there is only about 50 feet of rock through which water can enter the wells in the 0-100 foot
depth range. Assuming 50 feet instead of 71 feet for the average depth in this range, the average yield per
foot of well in this group is 0.267 gallon a minute, which is greater than that of any other group except the
five wells in the 201-250 foot group. Beyond 250 feet the yield per foot of well decreases markedly. The
relation of depth to yield is shown graphically in figure 8.

Topographic location has a very important bearing on the yield of wells in the greenstone schist. Wells
on hills have an average yield 28 percent less than the average for wells at other locations; per foot of
well their average yield is 47 percent less. Further, nine of the 35 wells drilled on hills yielded less than 1
gallon a minute. Only two of the 100 wells drilled in other topographic locations yielded less than that
amount. Both the average yield and average yield per foot of well for wells drilled in valleys and draws
is considerably more than twice as great as they are for the wells drilled on hills. The relation of topography
to yield is shown graphically in figure 9.

The movement of ground water through the greenstone schists is along planes of schistosity and cleav-
age, fractures, and joints, At most places the planes of schistosity are well developed, and these openings
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TABLE 6—AVERAGE YIELD OF WELLS IN Tilk GREENSTONE Scuist
(Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Range Yicld (gallons 8 minute) Pereent of wells
in Number Average Yiclding less
depth of depth Per foot than 1 gallon
{feet) wells (feet) Range Average of well a minute
0—100 67 71 14—100 13 180 10
101—150 24 117 Y- 75 18 .156 1245
151—200 11 167 214—120 3614 219 0
201—250 5 237 20—200 83 351 0
251—300 6 288 1{—150 49 170 17
Above 300 22 46¢ 20—200 62 134 0
All wells 135 166 14—200 28 Jwoo |
ACCORDING TO TOPOGRAPHIC LOCATION
Number Average Yick! (gallons a minute) Percent of wells
Toroanarnic Location of depth yielding less
wells {feet) Per foot than 1 gallon
Range Average of well a minute
|5 51| SR, 35 172 14—100 18 004 25
Flabo oo 30 170 14—200 30 178 3
Slope. i 39 134 1—120 25 .188 3
Draw. o eiem i 13 200 9—150 39 198 0
Valley .. e ococimaaceie 18 191 7—100 42 220 0.

are very important avenues of ground-water movement. Because the chief minerals are hornblende and
plagioclase, which are relatively hard and brittle, more openings form along these planes in the greenstone
schist than in mica schists. Fractures and joints also have a greater tendency to form in thiese relatively
brittle rocks, and there is.a tendency for brecciation along planes of movement.

One of the chief reasons for the relatively high yield of wells in the greenstone schist is the abundance
of quartz veins, which may follow the schistosity or cut across at almost any angle. The veins or veinlets
following the strike of the schistosity are usually a fraction of an inch to a few inches thick. At many
places they are so closely spaced in the schist as to give it a banded appearance somewhat resembling that
of a gneiss. As many as six veinlets have been counted in a distance of 1 foot across the strike. The quartz
veins cutting across the schistosity are usually much thicker, veins 1 or 2 feet thick being not uncommon.
Wherever observed the quartz veins are greatly fractured, and it is probable that the extensive fracturing
in the veins extends to depths of at least a few hundred feet. These vein systems are very important

avenues of ground-water movement and, where they do not dip too steeply, many of them might be encoun-
tered in a single well.

Where veins crop out at the surface, wells may be located so that the veins will be struck 100 to
950 feet below the surface, with the hope that if the same vein or veins do not continue to that depth other
parallel veins will be encountered at about that depth.

It is evident from table 6 that hills in greenstone schist signify more resistant, less fractured rocks, as
is true in the other rock units, and such locations are to be avoided.

The greenstone schist is deeply weathered at many places and drilling in this unit is fairly easy. A great
many wells 2 inches in diameter have been core drilled with chilled shot in this rock. These were not in-
cluded in compiling the statistics given in table 6, but the records are included in the tables of well data
with the county descriptions. Most of them yield 2 to 5 gallons a minute, and very few yield less than 1
gallon a minute. About the only difficulty encountered in drilling either these or the larger-diameter wells,
which are drilled with a percussion drill, is at a few places where the schistosity is not quite vertical and
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hard layers deflect the drill, causing the hole to become crooked. At most places weathering has been deep
enough to permit ready construction of bored and dug wells, but at a few places the unweathered rock is
close enough to the surface to prevent the boring of wells and blasting in the bottoms of dug wells is necessary.

The water level generally is from a few feet to about 40 feet below the surface but is 50 or 60 feet in a
few wells.

Analyses of seven water samples from wells in the greenstone schist are given in the tables of analyses
with the county descriptions. These include numbers 51, 55-60, 132, 139, and 149 in Alamance County ;
67 in Caswell County; and 328 in Guilford County.

Only one of these analyses indicates soft water and that was from a well only 30 feet deep. Three
analyses were of moderately hard waters, two of hard waters, and one of very hard water. In general, the
deeper wells have harder water than the shallower wells; but no close correlation can be made between depth
and hardness. Slightly hard to very hard water was reported from 42 wells and -soft to moderately soft
water from 31 wells in the greenstone schist. The iron content was determined on five of the seven samples
analyzed and ranged from 0.01 to 1.8 parts per million. The iron content of three of the five was 0.03 part

per million or less. The water from only a few wells was reported by the users to contain an objectionable
amount of iron.

SERICITE SCHIST

This unit crops out'in a belt extending northeastward from z point near Guilford College nearly to
South Country Line Creek, about 2 miles southwest of Pleasant Grove in Caswell County.

Weathering is so deep at most places that exposures of unweathered rock, even in deep cuts, are rare.
At most places the rock appears to be chiefly quartz-chlorite-sericite schist, or quartz-sericite schist. The
schist is closely associated with the greenstone schist and may have been formed by sedimentary processes
during intervals when the volcanism that produced the greenstone schist was inactive. It may be that the
sericite schist, the greenstone schist, and the slates were all formed during the same general period.

Data given in table 1 indicate that this is a much poorer aquifer than the greenstone schist. Of the
nine units it ranks sixth in average yield and fourth in average yield per foot of well. However, because no
municipal or industrial wells have been drilled in this unit, it probably has a relatively higher rank than
the data seem to indicate. Only 14 wells were included in the tabulation, hardly enough on which to base
positive conclusions. The average depth and average yield of these wells, according to range in depth and
according to topographic location, are given in table 7.

TABLE 7T—AvVERAGE YIELD OF WHELLS IN SERICITE SciisT
(Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Range ’ Yield (gallous a minute) Percent of wells
in Number Average - Yielding less
depth of depth Per foot than 1 gallon
(fect) wells (feet) Rauge Average of well u minute
0—100 9 77 14—20 10.2 133 22
101—150 4 130 4—25 10 .082
251300 1 29 | ... 14 048 0
Al wells 14 104 t5—25 10.5 .099 14

ACCORDING TO TOPOGRAPHIC LOCATION

Number Averugo Yield (gallous a minute) Percent of wells
ToroGuarsaie Locartion of depth yielding less
wells {fect) Per foot thau 1 gallon
Rauge Avcerage of well u minute

Hilb ... 3 60 15— 4 2 .033 67
Flat. . oo .. 4 162 5—25 13t .083 0
Slope.. ..o ... 5 86 4—20 13 150 0
Draw ... ... 2 09 5—~I15 10 . .1ol 0
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o According to this table the wells less than 100 feet deep yield nearly twice as much water per foot of
. wells as the wells more than 100 feet deep. It is evident that the rock in the first 100 feet yields water

"~ much more prolifically than it does below 100 feet, although it is probable that the ratio would not be so

great if the table were based on a largre number of wells.

Of the 14 wells, two yield less than 1 gallon a minute.

According to this table, wells drilled on hills have both the lowest average yield and the lowest average
“yield per foot of well, and wells on the slopes have the highest average yield and the highest average yield
" per foot of well. The seven wells located on slopes and in draws have an average yield per foot of well
nearly twice as great as the seven wells located on hills and in flat areas.

Wells are readily drilled in this rock with either a percussion drill or a shot drill. The rock is generally
- deeply weathered and both bored and dug wells are easily constructed.

No analyses were made of water from this unit. Most users report moderately soft water, but a few
report slightly to moderately hard water. A few users reported objectionable amounts of iron.

SLATE

These rocks crop out over most of southeastern Alamance County and in narrow irregular belts extend-
ing northeastward from Climax nearly to Burlington. Small areas also crop out near High Point and in the
extreme southeast corner of Caswell County. The rocks are chiefly slaty and schistose tuffs and fine-
grained sericite schist and were probably formed from fine-grained volcanic ash. Other types include schist-
ose and gneissic volcanic breccia and true clay slate. At some places the tuffaceous material is mixed with
sand grains and pebbles and other products of erosion and was evidently deposited under water.

The cleavage and schistosity are prominent at many places, but at other places the rock is fairly mas-
sive. The finer-grained phases apparently have a better cleavage and schistosity than the coarser-grained

phases. The cleavage and schistosity strikes generally to the northeast. The dip at most places is vertical
or nearly so.

According to table 1, the average yield of wells in these rocks is exceeded by wells in the greenstone
schist and in the Triassic. The average yield per foot of well is exceeded only by wells in the greenstone
schist. However, in table 2, which includes only industrial and municipal wells, the slates rank fourth in
both average yield and average yield per foot of well. The average depth of these eight wells in the slate is
315 feet, an increase of 150 percent over the average depth of all drilled wells in slate, whereas the increase in
average yield is only 87 percent. This suggests that deep drilling results in very little increase in yield.
The data, however, may be somewhat misleading. If the two deepest wells in slate, 735 feet and 750 feet
deep, are omitted the average depth of the remaining six industrial and municipal wells is only 172 feet and
the average yield is 25 gallons a minute. The average yield per foot of well then is 0.148 gallon a minute,
which is higher than in-any other unit except the greenstone schist. Too much weight, therefore, should not
be given the data of table 2 for wells in slate. It is probable that the slate is about as good an aquifer as
any other rock unit except the greenstone schist. In table 8, below, data for wells in slate are arranged
according to range in depth and according to topographic location.

Only 40 wells were used in this tabulation, and 27 of these were less than 100 feet deep. Conclusions
based on the few wells more than 100 feet deep are somewhat uncertain. It appears from the table that not
only the average yield but also the average yield per foot of well is greater in every depth range beyond 100
feet than it is in the 0-100 foot range, up to 250 feet.

It ‘will be remembered that this is almost exactly the case in the greenstone schists. It should be point-
ed out, however, that the wells in the 0-100 foot group, with an average depth of 71 feet, actually have an
average depth of only about 50 feet below the water table, and that because all the water must enter
through this 50 feet, the yield per foot of well is correspondingly greater. Assuming an average depth of
50 feet below the water table for wells in this group, the average yield per foot of well is 0.231, which is con-
siderably greater than the average yield per foot of well in any of the deeper group. It is probable, however,

that the yield per foot of well decreases less with depth in the greenstone schist and in the slates than in
the other rock units.

It appears that drilling beyond 250 or 300 feet in the slates, as well as in the other units, is generally
unprofitable. The relation of depth to yield is shown graphically in figure 8.
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TABLE 8—AVERAGE YIELD OF WELLS IN SLATE
(Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Range Yield (gallons a minute) Percent of wells
in Number Average Yieding less
depth of depth Per foot than 1 gallon
(feet) wells (feet) Range Average of well a minute
0—100 27 71 1--30 18874 0.144 1
101—150 7 121 4-—-75 24 200 0
151—200 3 8 | - 28 .156 0
201250 1 204} L. 32 .156 0
Above 300 2 743 5—25 15 .021 0
Al wells 40 125 1—75 18 126 2L5

ACCORDING TO TOPOGRAPHIC LOCATION

Number Average Yield (gallons o minute) Percent of wells
Topoanarhic LocaTion of depth yielding less
wells (feet) Per foot than 1 gallen
Range Average of well a minute

Hill . 9 152 3—15 9 0.038 0
Flat. ... e 17 135 1-30 1514 115 [
Slope. oo .. 8 121 7%—178 26 220 0
Draw .. 1 - 8 .228 0
Valley . ooooe L 4 60 3—20 13 217 0
Not specified. - _._....__.._.. 1 oo | ... 15 150 4

In the slates most of the movement of ground water is along cleavage planes, fractures, and joints and
along quartz veins. There are more of these opening near the surface, and with increasing depth the weight
of the overlying material prevents them from remaining open.

Quartz veins are avenues of ground-water movement in the slates that are as important as they are in
the greenstone schists. The veins in the slates, however, commonly cut across the cleavage, following frac-
tures, whereas many of them follow the cleavage planes in greenstone schist.

The veins generally are from a fraction of a foot to several feet thick, and often seem to occur in groups
or clusters. They are usually greatly fractured and broken at the surface and probably are also fractured
and broken below the surface. Because quartz is so brittle and breaks into angular fragments, any move-
ment along the vein leaves openings between the angular fragments. Quartz veins are recognized by most
drillers as important sources of water, and many wells have been located by drillers so as to intersect veins
at some distance below the ground surface. Many of the wells with the greatest yield are reported by the
drillers or owners to be yielding water from quartz veins.

Topographic location is an important factor in the yield of wells in slate. Wells drilled on hills have
an average yield per foot of well much less than those drilled at any other location. Wells drilled on slopes,
in draws, and in valleys have an average yield per foot of well nearly 4 times as great as wells drilled on
hills. It is evident that, in the slates, the hills definitely are underlain by rock which is less fractured and
jointed and has less cleavage planes than the rock in adjoining areas. Hence, there are fewer openings
for the movement of ground water. The relation of topography to yield is shown graphically in figure 9.

Wells are drilled both with the percussion drill and the shot drill. Generally drilling progresses at a
satisfactory rate, but at some places, particularly where massive, silicified slate is encountered, drilling is
slow and difficult.

Many dug wells and a few bored wells are used. At a number of places the unweathered rock is so close
to the surface that blasting is necessary to complete the dug wells. A number of wells, which were dug to
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Plate 12-—Slate containing quartz veins, through the fractures of which ground water circulates.

- golid rock, went dry during the drought of 1941-1942, and many of these were deepened by drilling a well
6 inches in diameter in the bottom.

Analyses were made of four samples of water from wells in slate and include wells 18, 38, 194, and 212
in Alamance County. Of the four samples, three were soft (less than 60 parts per million), and the fourth
was very hard (480 parts per million). The well yielding the very hard water is only 58 feet deep, and, in
‘addition to being hard, the water also has a chloride content .of 165 parts per million. This water is not
characteristic of the slate. About half the users reporting on hardness reported slightly hard to hard water,
the other half reporting soft to moderately soft water. Most of the waters reported soft were from wells

drilled in fine-grained sericite schist, whereas the hard waters were from wells drilled in slaty tuffs and
breccias.

Iron was determined on only two of the four samples and was only 0.01 part per million in each. Of the
users reporting, about one-third reported little to much iron and two-thirds reported no iron.

SHEARED GRANITE

The sheared biotite granite crops out in central and northeastern Guilford County; south-central, cen-
tral, and northwestern Alamance County; and southeastern Caswell County. It is a very distinctive unit
and at most places is easily distinguished from other granites. It has been greatly sheared and at many
places has a schistose or gneissic structure. It is cut by innumerable greenish-colored basic schistose dikes
" which greatly resemble the greenstone schist. In places the dikes occupy nearly as great a total area as
the granite which they mtrude, and they generally are more numerous near the southeastern margin of the
granite belt.

The granite is chiefly a light-pink to gray coarse-grained rock consisting of orthoclase, plagioclase, bio-
tite, and quartz, and minor accessories. The biotite occurs in large tabular crystals which have been
smeared and wrapped around the surfaces of the feldspar crystals.
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The granite is about an average aquifer, drilled wells yielding at most places satisfactory amounts for
domestic users and, at favorable locations, generally yielding 25 to 50 gallons a minute for industries and
municipalities. Several exceptionally good wells yvield from 100 to 212 gallons a minute.

According to table 1, the sheared granite is a close fourth in average yield and in average yield per
foot of well. The averagé yield of wells in granite in the Greensboro area is 14 gallons a minute.

In the Halifax area the average yield of wells in granite was only 10.6 gallons a minute!. However,
the average depth in that area was only 128 feet, so that the average yield per foot of well was 0.084, only
about 10 percent less than that of the sheared granites of the Greensboro area.

In table 2 the average yield of industrial and municipal wells in granite, including wells in both the
sheared granite and the porphyritic granite, is nearly 214 times as much as the average yield of all wells in
granite, but the average depth is also 214 times as great so that the yield per foot of well is the same.

If it were not for the generally larger diameter of the industrial and municipal wells, they probably
would have a lower yield per foot of well. In table 2 the granite ranks fourth of the six units, both in
average yield and average yield per foot of well. The average depth of these wells is considerably greater
than in any other unit, owing in part to several exceptionally deep wells which were continued to excessive
depths after failure to obtain water at moderate depths.

In table 9 the average depth, average yield, and other data for wells in the sheared granite are tabulated
according to range in depth and according to topographic location.

TABLE 9—Averace Yirry oF WELLs IN SHEARED BIOTITE GRANITE
(Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Range Yield (gallous & minute) Percent of wells
in Number Average Yielding less
depth o R depth Per foot than | gallon
(feet) wells E; (feet) Range Average of well 4 minute
0—100 67 71 14— 38 9 0.128 15
101—150 25 128 0— 40 10 .076 16
151—200 10 178 0— 26 14 .078 10
201—250 1 240 1 ... 30 25 0
251~ 300 2 266 4—100 52 .195 0
Above 300 12 585 2—212 43 073 8
All wells 116 150 0212 14 .093 (¢4}

ACCORDING TO TOPOGRAPHIC LOCATION

Number Average Yicld (gallons a minute) Percent of wells
Torounaruic LocaTion of depth yielding less
wells (feet) Ter foot than 1 gallon
Range Average of well a minute

Hill. .. 37 134 0—30 6 0.045 38
Frab oo ... 28 156 0~ 60 154 097 7
Slope - oooiioioeii . 34 127 Y70 13 104 3
Draw. ... 10 251 3—-212 39 186 0
Valley ... .. 8 ) 187 3— 30 18 .108 0

The average yield per foot of well in the 0-100 foot range is greater than in any other range except
the 251-300 foot range and is 37 percent greater than the average for all ranges. The average yield per foot
of depth for wells in the different depth ranges is shown graphically in figure 8. The wells in the 0-100
foot range have an average depth of about 71 feet, but because the water table is generally 20 to 25 feet
below the surface, the average thickness of water-bearing rock penetrated by this group of wells is less

} Mundortf, M. J., Ground water in the Hallfax area, North Carolina; Nerth Caroling Dept. Cony, and Devel. Bull. 51, p. 42, 1946,
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than 50 feet. Assuming an average depth below the water table of 50 feet, the wells in this group have an
average yield per foot of 0.183 gallon a minute, which is nearly twice the average for all wells in granite.

In the report on the ground-water resources of the Halifax area' it was concluded that much of the
~water from wells in granite of that area was obtained from the fractured and jointed rock just below the

weathered mantle. This conclusion also appears tobe valid for wells in the sheared granite of the Greens-
boro area.

Topography appears to be as important a factor in the yield of wells in granite as it is in other rocks.
Wells located on hills in the granite have an average yield of only 43 percent as much as the average for all
the wells and the average yield per foot of well is only about 47 percent of the average for all the wells.
Wells drilled in draws have by far the highest average yield and yield per foot of well. It seems probable

P . e

Plate 13— Granite quarry in east edge of Winston-Salem.
Dark areas are from ground-water seeps from
joints. Most of the seeps are from the hori-
zontal joints.

that topographic location is even more important inthis rock unit than in the others. The relation between
topographic location and average yield per foot of well is shown graphically in figure 9.

Many dug wells are used for domestic supplies in this unit; however, the yield generally is not large.
Probably a larger proportion of dug wells fail during droughts in this unit than in any other rock. A great
many dug wells failed during the drought of 1941 and 1942. Many of these were originally dug to solid
rock so could not be deepened by digging and were deepened by drilling a 6-inch hole in the bottom of the
well. Adequate yields were obtained in most such wells by drilling 10 to 50 feet. At some places the solid
granite is so close to the surface that the water table is close to or below the top of the rock, and dug wells

are generally unsatisfactory. At these places drilled wells are most commonly used, but springs are utilized
also.

Analyses were made of samples of water from eight wells drilled in the sheared granite. These are
wells 65 and 113 in Alamance County; wells 117 and 137 in Caswell County; and wells 201, 206, 343, and

t 0p. cit.,, p. 2L,
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345 in Guilford County. The water from five of the eight wells ranged from moderately hard to very hard,
and from three wells the water was soft. Iron was determined in five of the eight samples, the maximum
iron content of any sample being 0.04 part per million.

DIORITE

Diorite crops out at many places in the Greensboro area, but at most places the area occupied is rela-
tively small. The diorite has about the same areal distribution as the granite and greenstone, occurring
as small patches in them. The diorite is usually a fine- to medium-grained dark greenish-gray massive rock.
At a few places it is somewhat schistose. The rock is generally not deeply weathered and many wells enter
solid rock only 20 or 25 feet below the surface.

This unit-is one of the poorest aquifers in the area. The average yield of drilled wells in diorite, ac-
cording to table 1, is only 6 gallons a minute, and the average yield per foot of well is only 0.063 gallon a
minute.

Table 10 gives data on the wells according to range in depth and according to topographic location.
TABLE 10—Averace YieLo or WELLS IN DIorrrs
(Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Range Yicld (gallons a minute) Percent of welis
in Number Average Yielding less
depth of depth Per foot than I gallon
(fect) wells {{ect) Range Average of well a minufe
) 0—100 17 G3 Le—15 41 0.0G8 35
101—150 8 12844 0—25 7% 058 25
Ahove 300 1 408 | . 25 .0GI 0
All wells 26 07 0—25 ] .063 31

ACCORDING TO TOPOGRAPHIC LOCATION

Number Average Yield (gallons a minute) Percent of wells
Toroararuic LocaTioN of depth yielding less
wells (fcet) ! Per foot than I gallon
Range Average - of well a minute

Hill. - mce s 16 91 0—15 3l 0.0:9 37
Flat o ... 2 93 115--10 G {056 0
Slope. o oo 5 75 1—25 10 133 20
Dreaw._. . . .. ... 2 a1 1-15 8 158 &0
Valley . . ... 1 408 | ... 25 .06l 0

Nearly a third of the 26 wells of table 10 yield less than 1 gallon a minute. It is also apparent from the
table that the yield per foot of well decreases considerably with depth.

. Topography is a very important factor according to the table, the average yield of wells on hills being
only one-third as great as it is for wells at other topographic locations. Wells in draws yield, on the aver-
age, 4 times as much water as wells on hills.

Because solid rock is close to the surface at many places, dug wells are apt to fail during a drought.
The rock is tough and drills slowly, so that some drillers prefer not to drill in it.

By selecting well sites in favorable topographic locations and where the residual mantle is thick, ade-
quate supplies for domestic and limited industrial use probably can be obtained from the diorite at most

places. Rarely, however, can adequate supplies be obtained for large industrial establishments and muni-
cipalities.
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, A sample of water from one well in diorite was analysed. The sample was from well 171 in Alamance
County. The water is hard but contains no iron. Most wells in diorite probably yield moderately hard to
- hard water.

PORPHYRITIC GRANITE

o All the granite believed to be younger than the sheared biotite granite is included in this unit. It crops
out chieﬂ\y in southeastern Forsyth County, northwestern Guilford County, and northern Stokes County.
It is chiefly a very coarse gray porphyritic granite but also includes some fine- to medium-grained light-
gray granite. It is relatively massive at most places, showing little effect of metamorphism. However, at
~ many places it has been intimately injected into gneiss and schist, the resulting rock having some of the
" characteristics of a granite and some of a metamorphic rock.

Although the soil and subsoil generally are not thick, the granite at many places has disintegrated to
considerable depth without any marked change in volume or appearance. The material crumbles easily to
a grit and is very easily eroded. The worst gullying and washing seen in the area was in this material.

As is shown by table 1, this unit is one of the poorer aquifers in the area. The average yield of drilled
wells in it is somewhat more than in diorite, but the average yield per foot of well is slightly less.

The table below gives data on drilled wells according to range in depth and according to topographic
location.

TABLE 11—AvERAGE YIELD oF WELLS IN PORPIIYRITIC GRANITE
{Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Range Yield (gallons a minute) Percent of wells
in Number Average . Yielding less
depth of depth Per foot than 1 gallon-
(leet) wells (feet) Range Averago of well a minute
0—100 23 78 14—30 9 0.112 . 17
101—150 13 124 316—20 1o 081 0
151—200 5 175 310 7 .041 0
201—250 2 219 5—15 10 046 0
251-—300 1 27 ! Ll 2 .007 0
Above 300 3 542 0— 8 5 .009 33
All wells 47 141 0-30 8 .061 PO
ACCORDING TO TOPOGRAPHIC LOCATION
Number Average Yield (gallons o minute) Percent of wells
Torograrnic LocaTioN of depth yielding less
wells (feet) Per oot than | gallon
Range Average of well a minute
MMl .. R 15 194 0—20 614 0.033 20
Flat. . 14 148 2--30 1214 08 | .
Slope. - 12 a8 1—18 7 072 8
Draw_ . .- .. 5 76 14—14 7+ .098 20
Valley. ... .. 1 (1 N U 10 095 0

According to this table, the average yield of wells less than 100 feet deep is actually more than the
average yield of wells over 100 feet deep. The yield per foot of well, of course, decreases greatly with in-
creasing depth. It is evident that continuing a hole to any considerable depth, in the hope of increasing
the yield of a well materially, is unwise.

Topographic location is a very important factor in the yield of wells in this unit. Wells on the hills
yield only one-half to one-third as much water per foot of well as wells drilled at other locations. Wells




GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA 47

drilled in draws have the largest yield per foot of well. Figures 8 and 9 illustrate, the relation of depth and
topography, respectively, to yield.

Except in a few places where the solid rock is close to the surface and a well cannot be dug sufficiently
deep, dug wells generally furnish adequate supplies for domestic purposes. Drilled wells usually furnish
adequate yields for domestic purposes and, if careful attention is given to the selection of the well sites,
probably will yield sufficient water for many industrial users and small towns.

Analyses were made of water samples from four wells drilled in porphyritic granite. These include
well 124 in Forsyth County and wells 22, 43, and 111 in Guilford County. The water from two wells was
moderately hard and that from the other two was soft. The water from this granite apparently is generally
somewhat softer than the water from the sheared granite. Iron was determined in three of the four sam-
ples, 0.03 part per million being the maximum.

TRIASSIC (NEWARK GROUP)

The Triassic rocks crop out in a basin, generally 3 to 6 miles wide, extending northeastward from
Germanton across southeastern Stokes County and northwestern Rockingham County into Virginia. The
rocks include shale, mudstone, sandstone, arkose, and conglomerate. The strike of these strata averages
about N. 61° E. and the dip averages about 35° to the northwest. These strata were formed as continental
deposits in a synclinal basin and lie unconformably upon the crystalline gneisses and schists. The south-
eastern margin of the Triassic belt is the feather edge of the Triassic, pinching out against the underlying
crystalline rocks. The northwestern margin is faulted downward against the crystalline rocks, and the
Triassic rocks along the fault may be as much as 8,000 feet thick in places.

The Triassic rocks contain many strata of sand, arkose, and conglomerate which have considerable
porosity between the grains. However, these pores are poorly interconnected so that in most of these strata
the movement of ground water in these pores is negligible. Therefore, the occurrence and movement of

ground water in the Triassic rocks is in joints and fractures as it is in the igneous and metamorphic rocks
of the Greensboro area.

% g
&

Plate 14-’P1‘iassip arkosic sandstone and shale between Waluut Cove and Madison. Ground water moves along joints and
other fractures and bedding planes. Although the rock itselt is quite porous, the pores are so small and poorly
connected that movement through them is relatively slow.
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. The Triassic is one of the better aquifers in the Greensboro area, according to table 1. Wells in it rank -
“ second in average yield and third in average yield per foot of well. It has exactly the same relative rank
“in table 2, which includes industrial and municipal wells in the Greensboro area. Only one of the 50 wells
":'included in the tabulation of table 1 failed to obtain 1 gallon a minute. The average yield of the 50 wells is
17 gallons a minute, and the average yield per foot of well is 0.100 gallon a minute.

The table below gives data for wells in the Triassic according to depth range and according to topo-
‘graphic location.

TABLE 12— AvERAGE YIELD OF WELLS IN TRIASSIC ROCKS
(Drilled wells 3 inches or more in diameter)

ACCORDING TO DEPTH

Range Yield (gallons a minute) Percent of wells
in Number Average Yielding less
depth af depth Per foot than 1 gallon
(feet) wells {feet) Range Average of well a minute
0—100 20 79 1— 25 8 0.097 5
101—150 15 120 2— 50 1214 104 0
151—200 7 181 3— 175 24 Jd24 0
251300 ) 1 200 | . 15 .052 0
Above 300 7 501 3—150 34 096 Q
All wells 50 171 1—150 17 .100 2

ACCORDING TO TOPOGRAPHIC LOCATION

Number Average Yield (gallons a minute)} Percent of wells

ToroararHIc Locarion of depth yielding less

wells (feet) Per foot than 1 gallon
Range Average of well a minute
Hillo oo l_. 8 124 2— 10 514 0.043 | ...

Flat ool 12 111 1— 76 17 152 8

BIODO- - e eeeas 14 163 Co— 95 1 ¢ T T
10) ¢ N S 3 370 10— 76 33 G490 | als
Valley . _____ ... 13 219 3—150 27 Jd24 0 | .

: The Triassic is one of the few rocks in which the yield per foot of well appears to increase with depth.

. However, the first 25 to 30 feet of well is above the water table and does not yield any water; therefore, the
yield per foot of well in the 0-100 foot range is really about 50 percent larger than shown by the table and
is considerably greater than in any other range. Nevertheless, drilling several hundred feet deep in the
Triassic appears to give better results than in most other rocks.

As in all the other rock units, hills should be avoided in the selection of well sites, the average yield per
foot of well of wells drilled on hills being less than 40 percent of the yield of wells drilled in other locations.
. For some reason, possibly because of greater opportunity for recharge, the wells drilled on flat areas have

" the largest yleld per foot of well.

The Triassic rocks generally yield adequate supplies for domestic purposes; the fact that only one
well in the 50 yielded less than 1 gallon a minute indicates that few wells will be failures. At most places
the Triassic rocks yield adequate supplies for small towns and for many industrial purposes. However, an
unusually large number of wells, which yielded large quantities of water during pumping tests of 24 to 48
hours duration, failed to maintain their yield. The yield of several wells which were tested at 75 gallons a

" minute declined in a few years to about 15 gallons a minute. It is evident that adequate testing of a well in
the Triassic is even more important than in other rock types.

The Triassic rocks generally drill easily and drilling progresses rapidly except where diabase dikes,
which are quite common, are struck. Little water can be obtained from the dikes and wells should not be
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drilled in them. However, the rock adjacent to such a dike is often more greatly shattered and fractured
than elsewhere, and many of the best wells in Triassic rocks are drilled adjacent to dikes.

Because the Triassic rocks form a basin and the topography is generally not very rugged, the water
table usually is not as far below the surface as in other rocks. Dug wells usually furnish adequate supplies,
although they are subject to contamination.

Analyses were made of water samples from four wells in Triassic rocks. Included are wells 7, 42, and
62 in Rockingham County and well 113 in Stokes County. The water from one well was soft and that from
the other three was moderately to exceedingly hard. The hardest waters had above-normal amounts of
sulfate and chloride also. The iron content of three of the four samples was determined and ranged from
0.06 to 0.36 part per million.

COUNTY DESCRIPTIONS
INTRODUCTION

Included in the description of each of the six counties is a brief discussion of the geography, topography,
physiography, drainage, and geology. The water supply in various parts of the county and in the different rock
units cropping out in the county is discussed in somewhat greater detail. A brief description of each public wa-
ter supply is given. At the end of each county description tables of well data give information on wells in the
county ; the location of the wells is shown on plate 2. In the table the first column gives the well number and
corresponds to the numbers on plate 2, which show the location of the wells. The second column gives the
distance and direction from the nearest city, town, or village, the location which is shown on plate 2. The
distance was scaled from county maps of the State Highway Department and is usually accurate to a quarter
of a mile. The third column gives the name of the owner of the well. The fourth column gives the name of
the driller; some of the names are abbreviated to save space, and the complete name is given .in footnotes.
Column 5 shows the type of the well, that is, the manner in which it was constructed. This column is also
abbreviated and the complete type name is given in footnotes. Columns 6 and 7 give the depth of the well
and the depth of the casing. The information regarding depth is usually quite accurate because the charge
for construction of a well is nearly always based on acertain rate per foot of completed depth. The diameter
is given in column 8 and is usually accurate. Column 9 gives the depth to the water level below the land sur-
face. This is the level of the water when the well is not being pumped, and is known as the static level. Fig-
ures followed by the letter “R’” are reported depths and some may be inaccurate. Some of the figures show
the depth to water when the well was completed; others are the depth at some subsequent time when the
pump was repaired. Figures followed by the letter “M” are the depths measured during the investigation.
The depth actually was measured to the nearest 0.01 foot from some fixed point at the surface, such as the
top of the casing or curbing. Because the water level fluctuates considerably, the use of figures of such
accuracy is unnecessary; therefore, the levels in the tables are given only to the closest one-half foot and
are referred to the land surface. Column 9 gives the yield in gallons a minute. The figures in this column
differ greatly in degree of accuracy. Many of them are based on bailer tests by the driller. Some of these -
may be inaccurate because the test was of short duration. In others the drawdown was very small and
the capacity of the well is much greater than is shown. In some wells the figure for yield is based on the
capacity of the pump and the length of time necesséry to draw the water level down to the suction or intake
of the pump. A few wells have had accurate pumping tests of a few to 48 hours duration. Where such tests
were made, the essential facts are given in column 12, headed “Remarks”. Column 10, headed “Chief aqui-
fer,” gives the type of rock in which the well was drilled. This information is based on areal geology, obser-
vations made during the course of the investigation, and statements of the driller, owner, and others. Be-
cause of the thick layer of soil and disintegrated rock in many places and the complexity of the geology, the
rock into which the well was drilled may not always be exactly as given in the table. Column 11 -gives the
type of topographic location. TFive types are included; hills, flats, slopes, draws, and valleys. No doubt
there is some ground for criticism of some of the designations. There could be no difference of opinion re-
garding the topographic location of the city well at Rural Hall, which is located on the top of a sharp hill, or
the location of the well of Copeland Fabrics, Inc., at Hopedale, which is in a valley. Many of the wells can
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be as positively located. However, others are borderline cases, and whether the location of a well on a low,
- gentle rise should be given as “flat” or “hill” is a matter of personal opinion. Similarly, a well on the very
crest of a hill is unquestionably on a “hill”, but a well a short distance from the crest might be considered
to be on the hill by one observer and on a slope by another. The designation “draw” is used for any slight
.to moderate depression leading downward to a stream valley, but draws grade into valleys and the distine-
-tion between the two is necessarily arbitrary and is based on the personal opinion of the observer. The last
_column, headed “Remarks,” gives information regarding pumping tests, quantity and quality of water, tem-
- perature of the water, and other information. If a log of the well is given or an analysis of the water is
‘ given following the table of well data, it is so stated in this column.

Following the table of well data is a table of analyses of water from wells and springs in the county.

~The numbers at the heads of the columns are the numbers of the wells from which the water samples were
- taken.

) Logs of one or more wells are given following the tables of analyses for Alamance, Caswell, and Guil-
~ ford Counties.

Population figures given are from the 1940 census.

ALAMANCE COUNTY
(‘Area, 434 square miles; population, 57,427)

Geography, physiography, and drainage.—Alamance County, in the southeastern part of the Greensboro
. area, has four incorporated cities and towns and eight unincorporated towns and v1llages The four incor-
- porated places are located on interstream divides and are on the Southern RallWay, which crosses the
. county from east to west slightly north of its center. All the unincorporated places are located on streams,
water from which furnishes or formérly furnished power for the mills around w}ilch the villages grew.

- Act1v1ty in the county is about equally divided between agriculture and 1ndustry, most of which is textile
manufacture.

Alamance County is in the central Piedmont of North Carolina, and its surface is formed by the par-
1 tially dissected peneplane of that physiographic province. The greater part of the county is a relatively flat
‘or only gently rolling plateau formed by the uplifted peneplane surface, which has changed little since it was

developed. More rugged topography is found near the larger creeks and rivers, which have cut several
~ hundred feet into the plateau in some places.

- Above the upland surface of plateau rise a few rounded hills representing monadnocks on the pene-
plane. The Cane Creek Mountains, in the southern part of the county, are the most prominent of these
7 monadnocks. Because topographic maps have not been made for any part of the county, no data are avail-
. able regarding the altitude of these mountains or their elevation above the surrounding plateau.

All of Alamance County, except 6 or 8 square miles of the southwest corner draining into Rocky River,
‘" is drained by Haw River and its tributaries. The principal tributaries include Reedy Fork, Stony Creek,
- 'Back Creek, Haw Creek, Alamance Creek, Stinking Quarter Creek, and Cane Creek. All of these streams
" enter the Haw within the county.

Geology.—Four of the geologic units of the Greensboro area are represented in Alamance County. These

“are the greenstone schist, slates, sheared granite, and diorite. The distribution of these rocks is shown in
plate 1.

The greenstone schist crops out in two large irregular areas and a number of smaller ones, some of
which were too small to map. The largest area extends nearly across the county in a generally northeast
- direction through Alamance, Bellemont, Graham, and Haw River. The other large area lies to the north-
- west and is roughly parallel to the first. It extends from Gibsonville through Elon College, Altamahaw, and
Ossipee to Pleasant Grove. The northwestern corner of Alamance County is also underlain by greenstone
-and the rock crops out in a number of small areas in the vicinity of Union Ridge and Pleasant Grove.

~ The greenstone schist includes several varieties of schistose and gneissic rocks, all of which are green in
color and are of igneous origin. Prior to metamorphism they apparently were mostly mafic extrusives in-
-.-cluding flows, tuffs, and breccias. The principal minerals are plagioclase, hornblende, and chlorite. These
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rocks have undergone a great deal of deformation and have been greatly sheared. In most places they are
highly schistose but in a few places are fairly massive. The coarse-grained rocks appear to be less schistose
than the finer-grained ones. At most places the greenstone schist is deeply weathered, the soil being brown
to red in color. In other places, particularly south of Elon College and Gibsonville, the unweathered rock
comes nearly to the surface.

The tuffaceous slate underlies all of the southeastern third of Alamance County, with the exception of
a few relatively small areas in the vicinity of Snow Camp and Saxapahaw. The tuffaceous slates are prin-
cipally felsic tuffs and breccias which have been considerably métamorphosed and have become slaty and
schistose and, in a few places, gneissic. They also include clay slate, in a few places, and schists and slates
which probably were formed from mixtures of volcanic ash and land waste. The last-mentioned variety is
found particularly in the vicinity of Mebane and between Mebane and Swepsonville. Further south the
slates are mostly metamorphosed tuffs and breccias. Outcrops of coarse tuffs and breccias are particularly
plentiful in the Cane Creek Mountains and the southwestern corner of the county.

The sheared granite crops out in a number of irregularly shaped areas separated from each other by
the areas of greenstone schist. Most of the granite areas are elongated in a northeasterly direction. The
largest area of granite extends from Elon College and Burlington through Hopedale, and extends northeast
and west of Pleasant Grove. Another large area of granite crops out west and north of Snow Camp and
extends into Guilford County. A number of small areas crop out in the Cane Creek Mountains and in the
vicinity of Saxapahaw.

The granite at most places is a coarse-grained pinkish-gray gneissic biotite granite. At a few places
it is light gray in color and somewhat finer-grained. The biotite occurs in large tabular crystals which
have been smeared around the feldspar crystals during the deformation of the rock. Megascopic and micro-
scopic examination reveal that the granite has undergone considerable metdmorphlsm, probably as much
as the greenstone and slates.

One of the outstanding features of the granite is the green slaty and schistose mafic dikes which have
been intruded into it. These are very numerous and, in places, the area of outcrop of the dikes exceeds the
outcrop area of the granite into which the dikes were intruded. The dikes are so similar to much of the
greenstone schist that many specimens of the one cannot be distinguished from those of the other.

The mapped areas of diorite are relatively small. The largest is north of Union Ridge and extends
northeastward into Caswell County. Stony Creek Mountain is in the southwestern end of this area and is
underlain by diorite. Another area cropping out to the west is mostly in Caswell County. A third area is
southwest of Alamance, on the north side of Stinking Quarter Creek, and extends southwestward into Guil-
ford County. Another small area extends southwest and northeast from Swepsonville.

Diorite crops out in a number of other places which are too small to map or which could not be readily
distinguished from the greenstone schists because of the similarity of the overlying soils. Diorite crops
out in a number of places in the area between Graham, Haw River, and Swepsonville. It also crops out at
several places a few miles south of Burlington. The diorite ranges from moderately fine to coarse in texture
and from medium gray to dark greenish gray or dark gray in color. The minerals are chiefly plagioclase
and hornblende. At most places, particularly in the areas mapped as diorite, the diorite is massive and ap-
pears to have undergone little or no metamorphism. In a few places, mostly in those outcrops that were
not mapped separately but were included in the greenstone schists, the diorite is quite schistose. It is pos-
sible that two ages of diorite are represented.

Ground water.—Most of the domestic and industrial water supplies and two of the four municipal sup-
plies are obtained from wells. A few domestic supplies are obtained from springs. A great many of the
domestic wells are dug, particularly on farms because the farmer can dig his own well during slack seasons.
Nearly all these wells obtain their water from the weathered and disintegrated zone between the soil and
the underlying unweathered rock. In some places dug wells have been unsuccessful because the underly-
ing rock is so close to the surface. Either the water table is below the top of the rock or so close to it that
little water can be obtained under normal conditions, and during periods of drought the well goes com-
pletely dry. At many places it has been necessary either to deepen the well by blasting or drilling in the
bottom, or to drill a new well. Usually the well has been deepened by drilling in the bottom and a-great
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V‘_"rrvlany wells in the vicinity of Burlington and Graham were deepened thus following the drought of 1941-
w1942, ‘
The failure of dug wells was not confined to any one rock type in Alamance County, and it appears that
the rock in all four units will be so close to the surface at some places as to 4make dug wells unsatisfactory.-

‘ Bored wells are used chiefly in suburban areas just beyond the limits of public water supplies. As
+-these wells can be constructed only in completely weathered rock, they cannot be used at many places. Many
-of these also went dry during the 1941-194%2 drought and were deepened by drilling in the bottom.

Many wells have been drilled in Alamance County, and recently there has been a definite trend towards
drilled wells, particularly since so many dug and bored wells failed during the drought of 1941-1942. Both
core-drilled wells, 2 or 3 inches in diameter, and percussion-drilled wells, 4 to 8 inches in diameter, are
used. Most wells drilled in the bottom of dug or bored wells are 6 inches in diameter and have been churn
drilled.

Records of more than 200 drilled wells are included in the table of well data. The record of 148 wells,
3 inches or more in diameter, were complete enough for use in compiling table 13, below.

TABLE 13-——SUMMARY OF DATA ON WELLS IN ALAMANCE COUNTY
(Drilled wells 3 inches or more in diameter)

ACCORDING TO ROCK TYPE

Number Average Yield (gallons & minute) Percen t of wells
Tvee or Rock of depth ' Yiclding less
wells (feet) Per foot than 1 gallon
Range Avorage of well a minute
Greenstone schist_ .. .._.__.._ 60 171 4%—150 21.2 0.122 13.3
Slate. ... 38 109 1— 75 16.3 .150 3
Sheared granite. . ........__._. 37 158 1/16—212 20.1 127 8
Diorite. . ..o ool 15 109 0— 25 7.1 .085 20
Allwells. . ... ... ... 148 148 0--212 18.3 124 10

ACCORDING TO TOPOGRAPHIC LOCATION

Number Average Yield (gallons a minute} Percent of wells
Toroanraprric LOCATION of depth yielding less
wells (feet) Per (oot than I gallon
Range Average of well a minute
Hill o el 47 127 0-— 38 8.4 0.066 23.5
Tlat.o.ooo.0 e 41 148 1716112 19.3 130 7.3
Slope. e e el 34 121 1 90 18.9 .156 3
, Draw. .. ... 13 241 3—212 45.5 .189 0
) Valley ... .. ooo i 13 186 3— 70 22.6 121 ]

The average depth -of wells in greenstone schist and granite is considerably greater than the average
depth of wells in the slates and diorites, probably owing to the considerable number of relatively deep munici-
pal and industrial wells included in the first two units. The average yield of wells in the greenstone schist
and granite is very nearly the same. Although the average yield of wells in the greenstone schist is slightly
larger than the average yield of wells in granite, because of the greater depth of wells in the greenstone
schist the average yield per foot of well in granite is slightly greater than in greenstone schist.

The average yield per foot of well is considerably greater for wells in the slates than for wells in any
other rock. This is rather surprising because the greenstone schist ranks well ahead of the slates for the
Greensboro area as a whole. The average yield and average yield per foot of well for all wells in the county
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is considerably greater than for the entire Greensboro area. One reason may be that a large proportfon of
municipal and industrial wells is included. Another reason, and probably the most important, is that almost
all the wells -are drilled in rocks that rank high as aquifers according to table 1.

Table 13 shows the relation of topographic location to the average yield of wells. The average yield and
average yield per foot of wells drilled in draws is the greatest. It is obvious that hills should be avoided in
selecting well sites and that draws are the most favorable sites.

Quartz veins also are an important factor influencing the yields of wells. There are many quartz veins
in the greenstone schist and the slates of Alamance County but very few in the granite or diorite. These
veins range from a fraction of an inch to several feet in thickness, and in many places where they are thin
they are closely spaced. The veins generally are moderately steep to vertical and probably persist to con-
siderable depth, at least beyond the depth of most wells. The quartz is usually greatly fractured, and: the
veins therefore serve as important avenues of ground-water circulation. Wells located so as to intersect
such veins frequently obtain yields of water much larger than average.

Although there are few quartz veins in the granite, there are innumerable green schistose dikes, and it
is possible that ground water circulates more freely in the dike than it does in the granite. Also, the granite
is probably more fractured and broken adjacent to the dike than elsewhere. Therefore, wells that intersect
one or more dikes probably yield more water than those drilled entirely in granite. ‘

Another factor that has an important bearing on the yield of many wells is the thickness of the mantle.
It is in this layer of soil and disintegrated rock that the water from the surface accumulates and is fed into
the fractures and joints of the underlying rock. Where the mantle is thick, there is much greater opportunity
for the accumulation and storage of ground water to feed the fissures. Well sites therefore should be select-
ed where the mantle is thick.

Analyses of 12 samples of water from wells in Alamance County are given in a table following the well
records. Of these, five are from wells in greenstone schist, four from wells in the slate unit, two are from
wells in the granite, and one from a well in diorite. The water ranged in hardness from 30 to 480 parts per
million. The water having a hardness of 480 parts per million is from a well 58 feet deep in schist (slate
unit) and is not characteristic of water from that rock.

The iron content ranged from 0.0 to 0.5 part per million. In only one sample was the iron content
more than 0.03 part per million. The water from the greenstone schist ranged in hardness from 30 to 148
parts per million and in iron content from 0.01 to 0.5 part per million.

The water from the slate ranged in hardness from 3.2 to 480 parts per million. However, the water
from three of the four samples was soft. In only two of the analyses is the iron content reported, and in both
of these it is 0.01 part per million. The two analyses of water from wells in granite are nearly identical.
Both are of hard water and show a low iron content. The water from the well in diorite is similar to the
water from the wells in granite. !

Temperatures range from 60° to 63° F. and average 62° F.

Municipal supplies.—There are four municipal water supplies in Alamance County. Wells are the source
of two of these and streams are the source of the other two. In addition to the municipal supplies, many
houses in several villages are supplied with water from wells or strea#‘ns, through distribution systems owned
and operated by the mills around which the villages are located.

Burlington, the largest city, has a population of 12,198 and has had a municipal supply since 1905. From
1905 to 1921 the supply was obtained from wells, including wells 76, 77, and 113 in the tables; well 113 is
now being used by the May Hosiery Mills of May, McEwan, Kaiser Co., Inc. In 1920 the yield from the
wells became insufficient and a surface supply was developed, which was first used during Christmas week
of 1920. The water is obtained from Stony Creek, 3 miles northeast?of the center of Burlington. The dam
is 30 feet high and the reservoir has an area of 140 acres and a capabity ot 500,000,000 gallons. Four elec-
trically driven centrifugal pumps with a total capacity of 9,000 gallons a minute force the water to a 1,750,-
000-gallon raw-water reservoir at the treatment plant in the city. Treatment consists of coagulation with
the addition of alum and lime, filtration, and chlorination. The water flows by gravity from the raw-water
reservoir, through the treatment plant, into the clear-water basin which has a capacity of 450,000 gallons.
The treatment plant has a capacity of 4,000,000 gallons a day. Distribution pumps consist of 1 diesel-driven
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"'a_nd 2 electrically driven centrifugal pumps,with a total capacity of 5,950 gallons a minute. Pressure ranges
- from about 50 to 70 pounds per square inch. A 100,000-gallon and a 1,500,000-gallon elevated tank are con-
7nected to the mains to furnish additional storage and equalize pressure. There are about 3,400 taps. The
“maximum consumption in 1942 was about 4,000,000 gallons a day and the average was about 3,000,000
“gallons a day.

The water supply for Elon College, population 494, is obtained from two drilled wells, numbers 132 and
*133 in the table. Well 132 is 300 feet deep and has a tested yield of 150 gallons a minute but the pump has
a capacity of ‘only 60 gallons a minute. Well 133 has a capacity of 23 gallons a minute. Both wells are in
" greenstone-schist. The electrically driven pumps deliver the water into the distribution system. The total
" capacity of pumps is about 85 gallons a minute. A 50,000-gallon tank is connected to the system, furnish-
- ing storage and equalizing the pressure, which is maintained at about 45 pounds per square inch. There
- are about 90 taps and the water consumption is about 70,000 gallons a day. The water is not treated.

Graham, population 4,339, has had a public water supply since 1906. The water is obtained from six
- drilled wells, numbers 55 through 60 in the tables of well data. The depths of the wells range from 354 to
1,005 feet and yields range from about 30 to 45 gallons a minute. All of the wells are believed to be in
. greenstone schist. Wells 56 and 57, pumped by air lift and a piston pump, respectively, discharge into a
500,000-gallon round concrete reservoir. A 75,000-gallon elevated tank furnishes additional storage and
equalizes the pressure. The other wells are equipped with turbine pumps and discharge directly into the
.system. The pumping level is about 225 to 250 feet below the surface. The maximum capacity is about
.-300,000 gallons a day. Maximum consumption is about 280,000 gallons a day and the average is about 250,-
000 gallons a day. The water is not treated.

i Mebane, population 2,060, has had a public supply since 1919. The chief source of supply is Mill Creek,
about 114 miles north of the town. Well 26, located at the water plant, in the north edge of Mebane, is used
as an auxiliary supply. The well is 735 feet deep in slate and yields 25 gallons a minute.

The water is pumped from Mill Creek by two centrifugal pumps and the well is equipped with a deep-
» well piston pump. The largest storage is in a 250,000-gallon round concrete reservoir. A 75,000-gallon ele-
-~ vated tank furnishes additional storage and equalizes the pressure on the system. Treatment consists of
‘coagulation with the addition of alum, filtration, and chlorination. The capacity of the plant is about 400,000
gallons a day. Consumption averages about 175,000 gallons a day and the maximum is about 200,000 gal-
lons a day. i

During the drought of 1941 the supply from Mill Creek was inadequate. Wells 26, 28, and 30 were used
-to supplement the supply but were insufficient. Additional water was obtained from another small creek
" about 3 miles north of Mebane.

The water supply at the village of Alamance is owned and operated by the Standard Hosiery Mills, Inc.
The source is Alamance Creek, at the dam. Treatment consists of coagulation with alum, soda ash, and
lime, filtration, and chlorination. Storage is in a 75,000-gallon elevated tank, 50,000 gallons of water being
- held in reserve in case of fire. Water is supplied to about 40 or 50 families, in addition to the mill. Con-
" sumption averages about 150,000 gallons daily, most of which is used in the mill.

At Belmont, wells 157 to 160, belonging to Burlington Mills Corporation, supply a number of homes.
 The wells are 80 to 185 feet deep and 2 inches in diameter and yield 215 to 5 gallons a minute each.

At Swepsonville the mills and many homes are supplied with water from wells 169 to 171 and 174 to 177,
-belonging to Virginia Mills Company, Inc. These wells range from 58 to 408 feet in depth and from 2 to 8
inches in diameter. Yields range from 1 to about 25 gallons a minute. The wells apparently are in diorite.

Wells 194 and 195 at Saxapahaw, drilled in slate, supply the mills and village. These wells, owned by
the Sellars Manufacturing Company, are 168 and 204 feet deep, respectively, are 6 inches in diameter, and
yield 30 and 32 gallons a minute_, respectively.
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Rucorns 0F WELLS IN ALAMANCE COUNTY

b5

Well Depth |Depth of] Diameter [Depth to] Yield
Num- LocaTion Owner DriLLent Typeof! of Well | Casing | of Well | Water [Gallonsa Chief Topographic Remanks
ber Wellz | (feet) | (feet) | (inches) | (feet)® | Minute Aquifer Location
1! tmile Wol Altamahaw | L. M. Sutton.__ ... Heater Well Co......{ B-Dr 99 79 [ S 4Ly | Granite Hill Had 15 gallons a minute
at 76 feet but water
would not clear.
2| Ossippee__......_... _. .| OssippeeWeavingCo.| Vir, Mach. Co.......| Dr 335 30 10 | 40 Greenstone | Slope Temperature 60° F. Hard-
ness 120 parts  per
willion.
3| Do .. Dr. C. E. Kernodle Dan. Wett Co..__. _f D-Dr| 114 |... ... .. 6 | ..... 5 do Hil! Dug 30 feet, drilled re-
mainder
4 o, . . County Schuol. ___ . . E. A Ingold _..... Dr 152 30+ [} 15 30 da do Reported 15 fect of draw -
down,
51 Altumahaw__ .. Altamabaw Mill .. | F. L. Smith_._...._ Dr 160 20 6 - 70 do Valley Used for drinking, svaking,
humidifying.
G | 2% milesSof Union Ridge | Staley Kernodie. ... doo.o. ool Dr 007 ... [ 14+) do Flat Not used, insufficient
water.
7 | 34 mile N of Union Ridge | Dr. S. F.Seott ... do.. ... Dr 69 40 G R 25 Granite Draw | ...
8 | 2% miles NE of Uuion
Ridge. ... . . Vau Bowman. ... ido..... ... . ... Dr Tod {........ 6 || do 5 €11 N
9 | Lmile N of Pleasant Grove] C. R. McCauley. .. do._.. ... .. Dr 109 00 G 19baM| 12 do Slope Reported soft, free from
iron.
10 | Pleasant Grove. ... .. ..t County Sehool .. ... Heater WeliCo....__[ Dr 121 100 6 351t 10 Greenstone | Flat Do
11 | 24 miles NE of Pleasant
Grove . _._______.___. School (Negro).._._. F. L Smitho_..__.. Dr | 46 30 6 18R 30 (iranite il Do
12 | 2miles Eof Pleasant (irove] L. W. Roney...__.__| Heater Well Co._____ D-Dr| 82 30 6 32 { do do Dug 30 feet.
13 | 215 miles E of Plcasant
Grove. . ... .__._. J.E Sellers_________ dooooool_. Dr 115 55 [ S SO 10 do do Reported moderately hard
water.
14 | 3 miles E of Pleasaut Grove| O.S. Sellars_ _ . _ F. L. Swith___.... Dr [13Ls 40 [} 20R 4-5 Granite? Flat Reported soft water, no
iron.
15 | 3 miles E-SE of Pleasant
Grove................{ Cross Rds. Church-.| Heater Well Co._____ D-Dr 82 69 6 ... 15 Schist do Dug 30 feet.
16 { 2 miles S of Pleasant Grove] W. L. Barnette__..__|_ ___________________ Dug 38 ... 24 SIM | .. Granite  [-oooc.oo_. Good supply, soft water
reported.
17 | 3 miles N of Haw River. .| Earl B, Horuer_..... 00 |..__... i [ ¥ | de Hilt Dug 45 feet.
18 | 134 miles NW of Mebane. | Otis Tate.__.....___ 58 17 [ 8-13R 146 | Schist Flat Analysis in table.
19 | 114 miles NW of Mcbane.| Woodlawn Comm.
Center_.____..._. Adajro._ ... Dr 108 | 25-30 [ PO - do do Large supply reported.
20 { Do.oooo . ... ......|J.B. Weaver. _____| F. L. Smith......... Dr 59 32 i 2R do do Soft water, no iron re-
’ s ported.
21 | 1Y milesNW of Mebane__| W. L. King__..._... doweo L. D-Dr 45 | [ 30R -1 do do Dug 32 fect. Reported
soft, noiron stain,
22 [ Doccnnneen ... -~ .. George E. Wyatb____| do....___._..._ ... Dr 76 18 6 35R 3 do  foaoil Reported slightly hard, no
iron stain. h
23 | 1 mile NW of Mchane....} E.W. Wilkerson... .| do......_.__.._.___ Dr 42 | 6 ... 8 4 ) .
24 | 1 mile W-NW of Mctane | J.R. Holt...._____. s [ Dr 63 52 i 30M 10 do we-oeee--a--] Reported soft, no iron
’ stain,
25| Do o.o._..... .. fW.A Holt.....__._ BE. A Ingold...._... Dr 75 50 [} IO B 11 do ceiiieneno| do
26 | Mebane___.._..____..__. Town of Metane._._| Sydnor Well Co.... .| Dr 735 (... .. 8 | 257 Schist Flat Uzed ouly as auxiliary and
. emergency supply.
27 Do L Southern Railway Co.f...___._____.______. Dug BO .. 96 40R 10 do do Not used now.
28 Do ool Mebane Royal Co.._| Sydnor Well Co.__..| Dr 189 38 - S U 30 do do Water reported to contain
’ much iron. Not used.
20 | Dooeuen Fiteh-Riggs Lumber
Cownr C. R.Heater....._._; Dr 97 60+ [ S 20 do do Water reported to coue
tain much iron.
30§ Doocme Mcbane Yarn Mifls,
T PO Dr 185 |........ [ N 25 do do Water reported soft, fres
from iron.
31 Do . .| Brick Yard. _._..... C.R.Heater.______. Dr 1004 - N ORI SO do do i
32 | 1} miles S of Mcbane._._| 8. A. Lynch..._____ W. P. Phillippi_____. Cr-Dr| 100}5 2 4 do do Water reported moder-
ately soft, no iron.
3 Dooce L R. E. McCauley.___. F. L. Smith...______ D-Dr 82 70? 6 ool 30 do do Dug 30 feet. Water re-
ported soft.
34 | 2 miles SW of Mcbane.__.| W.T. McGee...___. [ D-Dr | 150 130 [ S 26 do do Dug 30 feet. Water re-
ported slightly hard.
8§ Do Charles Ellis. ... do L D-Dr| 118 118 G 35+R| 25 do do Dug 27 fect. Water re-
ported soft.
8 | Do Marvin Laws. ... dooo. Dr 58 |...... 6 M | 12 do do Soft water reported, little
iron.
37 | 3 miles SW of Mebane . | V.S Garrett . .| Ieater Well Co.___ Dr 88 54 G 20R 4 do do

t Vir. Mach. Co.=Virginia Machinery & Well Co.,; Dau. Well Co.==Danville Well Drilling Co.; Sydnor Well Co.=Sydnor Pump & Well Co.
2 Dr=Drilled, Br=Bored, Cr~Dr=Core Drilled, B~-Dr=Bored and Drilled, D-Dr= Dug sud Drilled.
3 Depth to water from land surface; R=Roported, M==M casured.
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GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

Well Depth [Depth of} Diameter [Depth to] Yield
- Num- LocaTiOoN QOwNER DriLLer! Typeof | of Welt | Casing | of Well Water {Gallonsa| Chiefl Topographic ReMARRS
ber Well2 | (foct) | (foot) (inches) | (feet)® | Minute Aquifer Location
B 38 | 3 miles NE of Swepsonville} A. L. Turner._......} E. A. Ingold._.___.. Dr 80 |._...... 6 ... . 8 Schist  |.iocoiaoeo-- Analysis in table.

39 | Do J.J.Fenton.____.__{ F.L.Smith._.______y Dr 06 70 6 8+R| 40 Greenstone [._._____._...| Water reported hard.

40 | 3 miles N of Swepsonville.} Kerr Scott_ .. ... . E. A Ingold ___._.. Dr 9% [ ... .. 6 32LMy do Ridge Water reported slightly
hard.

41 | 3 miles E of Haw River_..| Ellis Allen__________ oL Smith...__....} Dr 93 86 6 25R 15 Schist Hill

42 | 2 miles E of Haw River_..| D. C. Patterson.____ ) S Dr 48 Lo ... [/ O F, Greenstone | Flat [ ...

43 | Dooooomeecae S. K. Scotb......... E. A Ingold........ De 116 40 [ T 614 | do Steep hill Water reported soft, with
no iron,

44§ Doooveenioiiin . Augustus Holt. ... .. Hudson Well Co.....] Dr 84 ... 6 [N S do L

45 | 114 miles I of Haw River.| A. 8. Hatl___.______ F. L. Smith.._...... D-Dre 64 | ... 6 40R 5 do Slope Water reported soft, with
noiron

46 | Dooeeeoe L Mrs. Grace Brooks. . C. H. Davis.__._...| B-Dr 130 | _.___.. 6 ... 14-1 | do Flat hill Bored 40 feet.

47 | Donce e Paul Bason.._.__.__ doo ... D-Dr 75 43 6 3R ... do  Jeeemiemanes Dug 43 fect. Water re-
ported soft, no iron.

48 | Do. oo C.E.Ray..cooeeun. F. L. Smith.........[ D-Dr 70 . 45 6 ... 10-12 | do Slope Dug 45 fect. Water re-
ported soft, no iron.

49 | 14 mile E of Haw River_..| Travora Mfg. Co.. .| Heater Well Co.._... Dr 61 50 8 15-20R 20 do Flat Water reported soft, no
iron.

50 | Haw River...___._.._._ Tabardrey Mfg. Co..| Vir. Mach. Co....... Dr 450 |_.__.... 8 30R 90? do Slope Tested at 90 gallons a
minute with 138-foot
drawdown, but yield has
decreased greatly.

51 | 1 mile S of Haw River__.| Tabardrey Mfg. Co..| Sydnor Well Co.. ...t Dr 600 L. ___.. 8 47R 74 Greenstone | Slope Log in iable. Analysis

- in table.

52 | 14 mile S of Haw River._.| Dr. W. H . Stratford.| 2. .o Dr 6444 |- [ 15 do do Water reported hard.

53 | Do oo | Mrs. D, B. May._.... W. P. Phillippi_ Dr 50 | ....... [ T 15 do Draw | ...

54 | 1 mile SE of Graham.__._ P. 8. Dixon......... doo. ool Dr 166 \ooooo.. bR 4-5 Diorite Valley Rock 16 feet below sur-

: face, water reported
soft.

55 | Graham_._ ... _._.... City. e Vir. Mach. Co....___ De 1005 100 8 15-20R | 30 Greenstone | Hill Water obtained in first 250
feet.

4 56 | DOm oo Ao Sydnor Well Co,.....] Dr 465 60-65 8 15-20R | 40+ | do Valley Analysis in tatle is tap
i 57 Dr 441 60+ 8 15-20R | 40+ | do do sample of water from

58 Dr 501 45 8 15-20R | 45 do Flat wells 55 to 60 inclusive.

59 | Do .. Heater Well Co.___.! Dr 354 120 8 | 30 do Draw Temperature of water

60 | DOceoe e Sydnor Well Co._. .. De 400-500(. ___... 8 ... 80 do Flat from well 57 is 6214° F.;
of well 58,63 I,

61 | 214 miles E of Burlington F, L.Smth. ... Dr 102 |........ 6 ... 15 do Slope Water reported moderate-
ty soft, noiron.

62 | 114 miles T of Burlington .| Pepsi-Cola Plant. .__{ do_________._...... Dr 162 30 6 .. 84 do do |

63 | 2 miles E of Burlington__ | C. F. Parks...___ ... do ol D-Dr| 49 |......__ ] 3014M| 8 do Hilt Dug 34 fect, drilled re-

- mainder, uncased.
64 Do T. E. Parks. ... dO. e e en Dr 64 ... [ 8 do Slope Water reported soft.
65 | Hopedale,2!4 miles NEof | Copeland Fabrics,
Burlington. ... _._.... Ineoooeeooooo oo Sydnor Well Co._..__{ Dr 470 | ... - S D 30? Granite Valley Aunalysis in table.
66 | Glencoe, 3 miles N of
Burlington. ... ... Carolina Mills_...___ W. B. Mayhew...._.| De 108 |.ooo..o. 2 .. 4 7+ [ do Slope Hard water reported, no
R iron.

67 | Glencoe...._....________ do___.. [, (1 T De 180 65 2 | v do L T S SO

68 Dt 87 ... .. 6 | 171 Ireenstone |- cee-moooovn Wells 95 fect and 193 feet
deep failed to obtain
water.

69 | Dounen e G. L. Murray. - . .| do.. ool Dr 63 12 [ R T 18 do Valey Water reported soft, no
irou.

70 Do .. Charles Williams. ___| J. R. Cummings..__. Dr 80+ |..o.... TR SR P, Grapite  J----oooee-actioiill P ELTRTE TR

71 County School. .. ___ F. L.Smith...__._..| Dr 26214 1 30 i} 50R 6 do Hilt No water heyond 150 feet.

72 1 2 miles N of Burlington___| I. Johnson__..._._.. Aol Dr 60+ | ... [ R ceeno| do Slope Water reported soft, no

. . iron.
! 73 | Dooooo ... J. D. Christopher__..f do....._..._..___.. Dr 78 12 6 ). 3% | do Draw e

74{ Do ... i D.L.Owens........ S T Dr A 6, 20R |- do  feeemeieeee- Water reported moderate-
ly soft, noiron.

75 | 1 mile N of Burlington____} C. II. Page, Jr...___. W. I, Pihllippi......| Dr 100+ |oceccnne 2 245 | do Valley Water reported soft, no
iron.

76 | Burlington___....._ ... | City. . eiiiiiiiieea....] Dr 750 | ... 8 55 Granite Draw Not used.

77 Sydnor Well Co._._.. Dr 455 6 35 do do Do

78

doeo i Dr 300 R 8 500 607 do Flat Water reported soft, no
iron

TO )l Dol rawrenee S. Holt's

/ Sons... ... do. o Dr 500 oo [ . IR SO do Hollow Not in use.

1, 2, 8 [Fgotnotes given at beginning of table.
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Well Depth {Depth of| Diameter |Depth to] Yield
Num- LocarioNn OwnER DriLLer? Typeof | of Well | Casing | of Well | Water [Gallonsa Chief Topographic Resanks
ber Well2 | (feet) | (feet) | (iuches} | (feetys | Minute Aquifer Location
80 | Burlington. ..._.___.._. Cherokee Flooring
Corpen-oe oo, Heater WellCo.__._.{ Dr 200 70 ) 14M 15 Granite Flat Waterreported hard, with
sotne iron.
81 | 14 miles S of Burlington.| Bruce Mana..__-___ | F. L. Smith___._.... Dr 70-80 | ....... 6 | 3 do Draw  |........ P,
821 Do Robert Foust_ .. ._ [+ Y, Dr 807 62? 6 6120 B Greenstone | Flat Water not used, always
muddy and rusty.
831 Do ... S. Homewood . _____{-coooo i Dr 55 20 8 15R 20+ | do do Water reported soft, no
iron.
84 .| F. L. Smith__..__ Dr 93 .. 6 ... 4% | do Slope  f.__ ...
85 Bill Hutson. .. do_._. Dr 48 22 [ R PO 2% | do do IO,
86 Alvis Aldridge__ . __ [ L D-Dr 53 ... [ S 10 Diorite do Dug 40 feet.
87 C.W.May.. .____. do..._. ... D-Dr 70 20 [ (R 216 | do Hill Dug 20 feet. Water re-
ported hard, no iron.
88 | Do_.__........_._...... J.A.Vaughan_____.|do___.. ... .. .. Dr | 6 3R 9 Greenstone |._._..._.__. Water reported slightly
hard.
89 | Do.... ... ... T. L. Stanford_. ... doo ... Dr 64 31 [ P 24 | Diarite Hill Water reported hard, no
. iron.
00 { Do..o...o.... ... EdKing..__...._.. Hudson WellCo...__| D-Dr} 110 |._____.. 6 23M 20 Greenstone | Draw  |._.._.._.__.__......_._.
ot { Do.. ... . ... J.J.Scearse.____._. F.L.Swmith....___.. Dr 68 |.......- 6 26M e
02 Dooioee B LoBosto . oo oo Br 30 30 18 ISR |_...... Greenstone Water reported soft, no
iron.
93 Green Gabies Iun___. Dr 60 {....... 6 7 do  yValley | ...
04 F. L. Bmith.____ Dr [11: O P 6 |oo-.- 8 do B T TP
05 E. Leon Gilliam_.__. Dr 69 8 6 12R 24 {do ... Water reported soft, no
iron.
06 M.J.Stone_._._.__|do....._._.__...._ Dr 106 |........ 6 .o [} do Hill Water reported hard, no
iron.
971 Do ... .. J.F. Robertson_ . _{ do___.._..._..._.._ Dr 130 |........ 6 ... 1/16} Granite Flat Insufficient water, not
used.
08 Do ... ... H. W, Paylor.. _____ doooo ... D-Dr 42 38 6 19R 15 Greenstone | do ... _._._.._...........
9 ! Doueee John Vernon___.____[do..___._. .. ____. Dr 55 ... 6 25R 20 do do .

100 | Burlington__.__.._______ C.E.Thomas_..._..)do__._.._..____.... D-Dr 57 55 6 21R | 35-40 | do do Water reparted soft, no
ron.

101 | 2tilesSW of Burlingtou ..} Lloyd Batiff._____._ F. L. Smith,._._._.. D-Dr 7 | 6 ... 6 Greenstone | Hill Water reported hard, no
iron.

102 [Dooo oo ... J.T. Baxter.___.___ do_- .. Dr 107 93 6 ... 4 do do Water reported soft, no
iron.

103 Galey Henshaw. .___{ do___.._.___._._._. Dr 40 ... [ S S 15 do do Water reported soft.

104 W. M. Newell..__._.| W. P, Phillippi_.__.. Dr 00 ... 2 |eeeaooo 4-5 do Slope | ..

105 H. M. Pearson._.... F.L.Swith......._..| Dr 0 | 6 | 6 do do .

106 R. W. Wagoner_..__ Dr 85 66 6 20R 5 do Valley Water reported soft.

107 Raymond Bell_____. dooo Dr 55 ... 6 8R 11 Slate do Many quartz veins ex-
posed nearby. Water
reported slightly hard,
no iron.

108 JPTeall oo ___. doeee e Dr 52 ... 6 do Hill Water reported hard.

109 W.E. Bell.......... doo.o.o ... Dr 67 15 6 do Valley ...

110 A.J. Maleolm. ... do Dr 84 58 6 do Slope Water reported hard.

11t G. P. Mattos. doo ...l Dr 00 82 6 do do Do

112 | 2 miles W of Burlington__| A. L. Apple.._....__{ Heater Well Co. .| Dr 130 87 6 Granite ... .| ..

113 | Burlington May Hosiery Mills. .| Sydnor Well Co._._.| Dr 63¢ ... 10-8 Cranito? Draw Analysis in table.

114 City. oo Heater Well Co._..__| Dr F:11) SR S, 8 Granite Flat Not used

115 Burlington Mills,

Plaid Mill.______. Sydnor Well Co...._] Dr S P 8 .. 10? do do .l

116 Dr. R. W. Braonock.| F. L. Smith____ - Dr 85 45 6 2-3 do Slepe el

117 Dr. 8. C. Spoon. ...} do_._..._. Dr 120 19 6 12 do Flat Water obtained at 19 feet.

118 Ralph Holt.._....__. Dr 165 29 6 20 do do Water obtained at 29 feet.

119

Ed Brown.. _._..__ doo ... D-Dr| 504 [......_. [T 10 Greenstone | do .

120 Glenn Huffman__ ... do. o Dr 70 65 6 6 do do

121 J. C. Riley D-Dr| 43 30 6 15 do do

122 L. V. Johnson Dr 65 21 6 |- 20 do do
iron.

123 | Do... ceeiceneeu..| W. E. Spencer Dr 154 ... 6 9 do Draw

124 [ Do......... ... Pure Oil Plant Dr 73 65 6 25 do Flat

125 | Do_........._..._.____.| Glen Raven School._ Dr 70 20 6 [ T DS do

126 | 2 miles NW of Burlington.| Glen Raven Mill__ __ ‘Dr 81 35 6 10 Greenstone | Hill e iaaas

127 | 214 miles W of Burlington_| T. M. Amick_______ Dr 55 25 8 5 do Slope  jo i

128 | 1 mile E of Elon College. .| J. B. Brown.._..._. Heater Well Co......| Dr 150 00 8 1] Diorite? Hill Not used, no water.

Y, 2, 3 Footuotes given at beginning of table.
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GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

Depth {Depth of| Diameter | Depth | Yield
Num- LocaTion Ownen DniLLent Typeof | of Well| Casing | of Well | Water |Gallousa Chief Topographic Renmarks
ber Well2 | (feet) | (feet) | (inches) | (fect)? | Minute Aquifer Location
129 | 1 mile E of Elon Colloge.. .| Carolina Biological
Supply Co.. -....| Heater Well Co......| Dr 156 45 [ 2 D, 254 Granite Draw Static level only a few foct
below surface.
130 { Do__..... .............| C.A. Porterfield___.} F.L.Smith___..._..| Dr 81 60 6 | .. 7 do Slope  |eccei
131 | 1% miles NE of Elon
Boyd Gurner_ ____._ do. ...l D-Dr| 108 | ___.__. 6 |....... 0 Diabase? |_.._.._ ... . Dug 20 fect.
132 Town. . ......._.... Heater Well Co...... Dr 300 80 8 50R 150 Greenstone | Draw Analysis in table.
133 do ... ... Vir. Mach. Co.......| Dr 900 100 8 ... 23 do Ridge  j--...._. J
134 Elon College. Heater Well Co. Dr 140 ... | S 25 Flat Log in table.
135 do. -.oioiiiiaiio.- do......... Dr 215 83 8 .. 35 Greenstone | do Do
136 Elon Orphanage..__..[ F. L. Smith___ _} Dr 201 130 64453 {........ 19 and Granite | Slope Do
137 do.uooiio i Heater Well Co......| Dr 100 f........ [ I I 14 Greenstone | do ... o....l...
138 Elon Nerge School___| F, L.Smith______...{ Dr 125 102 [ 6 do ...
139 3 Dr 3354 01 8 53R 112 do Flat Analyiss in table.
140 H. HuRines Dr 78 67 6 ... 20-25 | do i cm el
141 Correet Time Inn___|{ do_....._..__...... Dr 03 |- 6 20R 15 do Slope Water reported hard, no
. iron
142 -1 St. Marks Church. __ Dr 81 65 6 4. 12 Slate Flat  ee ool
143 | 2 miles N of Alamance_.__| E. T\ Sharpe__...___ Dr 18 ... 6 30R 754 | do Slope Quartz veins at 112 and
. 118 fecet.
144 | 2 miles NW of Alamance_.| T. L. Hoffman.____. do ... Dr 32 12 6 5R 7 Greenstone | Valley Water reported tightly
hard.
145 | Y4 milo N of Alamance._ .| E. L. Edwards.. ... W. P. Phillippi._....| Dr 42 20 2 | |eas do Slope Water repurted hard
B.E.Clapp_.__.... doo..... ... .. Dr 190 | ... b SO ceeeoe.j do Hilt
| W.G.Pike...._.._. F.L.Smith____._....| D-Dr 40 ... 6 216M| 3 do ... . Dug 24 feet.
J. N. Brown & J. L. '
Brothers___.__.__ doo. oo D-Dr [ A 6 35 1 do Hilt Hardness about 150 parts
per million :
149 | 1 mile § of Alamance. ... M.E. Evans________|do. ....... ._._.. Dr 30 _ 6 do Flat Analysis in table
150 | Do oo J. M. Crouse.___.__. do. .. . _.._..._.. D-Dr 1) 823 T 6 Slate Valley Hardness about 35 parts
per million
151 | 5 miles SW of Alamance. .| J. E. Stafford..____. F.L.Smith_._ ..| D-Dr [: S P 8 Granite Slope Dug 27 fect.
152 | 214 miles S of Alamance. .| E. Patterson. .. ...\ do.__... . __...... Dr 6 _ 0 Diabase Hill Drilled into & dike.
153 | 3 miles S of Alamance__..| Dr. W. L. Isley. __._ W. P. Phillippi...... Dr 2 |, 5 Granite Flat | it
154 | Do ... doo.oo..oo. cdoaa L Dr 2 s 4-5" | do do S
155 | 1 mite § of Bellemnont.._..| L. 8. Cooke_____..__| F.L.8mith.__._..._| D-Dr 8 |.._.. 14 | Greenstone { Hill Dug 43 feet. Water re-
ported slightly hard.
156 | Bellemont____...._.___.. J. H. Thompson_....{ do_.....o...._.._ D-Dr 90 ... [ I 4 do do Dug 35 feet. Water re
ported soft.
157 | Doaooooiiiivi BurlingtonMillsCorp. Dr 80 {.__..... 2 o 5 do do |
158 | Do__ .. ... ... doo__ ... Dr 85 ... 2 | 5-6 | do Valley
159 { Do.. ... ... doooieiii Br 90 j..... 2 ... 5 do do
160 | Do .. .......__ doo. . ool .. Br 185 ... 2 . 215 | do do Water reported hard.
161 { 1 mile N of Bellemont....| P. W, Wrightsell.__. Dr 185 40 2 |eeeoaas 2 Granite Hill Water reported to contain
a little iron.
162 | 3 miles S of Graham__._._} Boyd Perry_.._.._._ .D-Dr 58 | ... [ S PR IS, Grecostone | ... Dug 35 feet.
1863 Do oo ... Frank Mann_.___.__ D-Dr 48 |- 6 26M Y do Hill Dug 32 fect. Water re-
ported slightly hard.
164 | Do .. ...o.ioL.oo E. G. Henderson_ .. . D-Dr 46 | ... 6 15R % tde do Dug 15 feet.
165 D.B. Martin.__.__. Dr 51| ... ... 6 1214M 4 do Slope Supplies two homes.
166 Dr 69 33 [ D 1 do do Wator reported slightly
hard.
167 { Do.ooo o ... Robert Whitimore_..| F. L. Smith___.__....} Dr 79 [T P 5-6 | do
Mrs. R. G. Crawford | E. A. Ingold.__ D-Dr 84 3 2 do
Virginia Mills Co....| W. B. Mayhew____._ Dr 258 2 214 | Diorite
do_. ... ... do...o . _... Dr 53 2 4 do
do.. oo doo e Dr 200 2 5 do
Ao Sydnor Well Co.?_...} Dr 408 8 25k | do Valley Anaylisis in table.
C. P. Thompson | B.A. Ingold_._.___. Dr 143 [ 15 do Hill Supplies several homes.
L. 5. Kirkpatrick. .| do._..__..___._.._. Dr 70 ... 6 14R 114 1 do Ridge  |-coc ool
Virginia Mills Co.___{ do.........__.._... Dr 109 ... [ DR I do Hollow Supplics several homes,
good yicld reported.
175 ) Do ... doo. oo Hudson Well Co 59 ... 6 4R 3 Greenstone | Slope |-
176 | Swepsonville.___..._.....} Virginia Mills Co.___| Hudson Wel{ Co... 65 20 6 b 10 Diorite Slope  foociiiiiaaes
177 | Do doo A0 4 U T 6 %M 15 do Draw Drawdown 25 fect.
178 | 1 mile S of Swepsonville_.{ T. A, Burke..._._.. E. A. Ingold. ... [ T [ 32R 3 Slope Hill e e
179 | 134 milesS of Swepsonville| H. E. Kirkpatrick. __[.........o.... 0 ... [ I (R VR do  |eeeeeee Dug 56 feet.
180 | Swepsonville.__.._.._... | W. J. Teer.__....._. E. A. Ingold 90 .- 6 251 - .--..| Diorite Hill Dug 40 feet.
181 | DO MrsJ. W. Burke_.__{ do.. ... ...._..... 57 ... 6 do do Waterslightly hard.
182 | Dooooooiie e E. L. Phillips_ .. ... F.L.Smith. .......| Dr 3T S N 6 l---- 14 | do Ridge | coooooeeiiiiaen

1, 2, 3 Footnotes given at beginning of table.
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Weli Type of | Depth |Dopth of] Diameter |Depth tof Yield
Num- LocaTion OwNER Dririen! Well | of Well | Casing | of Well | Water {Gallonsa Chief Topographic Rexanks
ber ’ (feot) j (fcet) | (inches) | (feet)® | Minute Aquifer Location
183 | Swepsonville. . ... ... .| H. M. Marshall_____ L A lngold...___._ Dr 85 i....._. T D, 3-4 | Diorite Ridge  |ooooooee .
184 | Do. .. .| James D. Burke..__ .| Hudson WellCo.....| Dr 50 8 6 15M 4 do Slope  } ... ...
185 | Do.....__ .. ... .| Alexander Wilson
Sehool .. ____ .. __. E A Ingold. . . ____. Dr 126 | ... [} 16 do Flat Satisfactory supply.
186 .- cieeeeo ] CCMLRay. ... do..ooo ... Dr 1o ... 6 54 | do Ridge Temperature 6214° F.;
Water soft.
(87 | 2milesNE of Swepsonville| H. A. Scobt_ ... ... doo._._..._ Dr 04 {_._... 6 |........ 20 Greenstone | Flat Water slightly hard.
188 j Doo.oooe L Ralph Seott. ... __. F. L. Smith___ Dr 92 42 6 2615M| 38 do Ridge  [coomoooiiiL
189 | 3 miles NE of Swepsonville | J. W. Farrell.....___| E. A, Ingold....._..| Dr 67 15 6 ... 1/6 | do Hill Temperature 63° F.
190 | 2 miles E of Swepsonville. .| Negro High School_.| F.L.Smith.__._._..| Dr 500 ... 6 20R 15 Slate do el
191 | 315 miles NE of Saxa-
Clyde Shoe__...___. 40 2744 8 1 do ... Dug 2744 feet.
192 L. B. Quackenbush_ _ ;% 5= S P, 6 4-5 | do Hill ..
193 Walter Andrews_ ... e | .. 6 25 do Slope Dug 55 fect.
194 Sellers Mfg. Co... ... 168 40 6 I 30 do do Analysis in table.
195 ..} Dr 204 65 6 ... 32 do do
195 J. M. Johnson_.__.._ J. C. Quackenbush_.| Dr k%374 12 6 12R |........ Granite do Water not hard, no iron.
197 R. A. Stanford. ... F.L.Smith.....__..| Dr 139 120 6 .- 25 do Ridge  |-coceeee i,
198 | 2 nules W of Saxapahaw__| Mrs.J. W.Coveney..{ do_.._..__...._.__. Dr 101 27 8 20R 1 do Fiat Water slightly hard.
199 | 1 wmile SW of Saxapahaw..{ W. L. Holt_____.__. Heater Well Co......[ Dr 98 61 6 23R 16 do Hill Water contaius no iron.
200 | 1 mile S of Suxnpahaw__._| Saxapahaw Sehool.__{ do-.... ... __..__. Dr 119 75 [ S P 10 do Slope Water slightly hard.
201 | 1% wiles S of Saxapahaw_| Lewis Aldridge......| Sedon Quaekenbush_| Dr 63 | ... 6 20R 25 Granite Hill Only a few fcet of casing
used.
202 { 3 miles SE of Saxapahaw._| Eli-Whitney School.} Heater Well Co..._..| Dr 1204 353 6 ... 10 Slate Slope  j.o e
203 | 4 miles § of Saxapahaw__ .| A. F. Zachery:__.__. W. I. Phillippi.__ ... Dr 47 |l 2 |l 4% | do Hill Water contains some iron.
204 [ Do AN MceBane_. ..o . Dr 72 403 2 | . 34 | do Low hill Water very hard, some
iron.
26| Do .. ... George Zachery ... W. P. Phillippi_._...{ Dr 03 40 N 3 do Valley Went through quartz vein
206 | 5 miles S of Saxapahaw.___| Burton Newlin..__._ Hudson Well Co.__._ Dr 58 18 6 20R 3 do Hill Quartz veins at 20 and 50
fect. Water hard.
207 | 6 miles S of Suxapahaw__ .| Harold F. Braxton___| T. A. Leadbetter___.| Dr 102 1060 [ J R, 20 do Ridge Hard Water.
208 | Y% mile SE of Snow Camp.| Logan Durham.____. Hudson Well Co.._..}] Dr 83 204- (| R SO S do Slope  fooo. .
209 | 1 mile SW of Snow Camp_| Sylvan School__.___. Heater Well Co..__..| Dr 165 20 [ 7 Granite RHill Pumping level 50 feet
below surface.
210 | 3 miles SW of Snow Camp.| T. C. Fogleman. .. G.G. Clayton..__.. Dr 64 15 6 20R 4 Slate do Water contains no iron.
20 | Do L T. E. Fogleman_____ T. A. Leadbetter._..| Dr 41 12 6 20R [oo.... do Slope Satisfactory supply.
212 | 2} miles NW of Snow .
Camp__ ... .. F. D. lHorpaday.__.. do.. ... Dr 65 f........ 6 2R 20 do Valley Analysis in table.
213 | 3 mile NW of Snow
Camp.__.__._.._..... do.__......__ ... doooo_o___ . Dr 78 60 5 40R 21 do Flat e
214 | 6 miles SW of Snow Camp_| J. N. Isley._.. .____| G. G. Clayton_. ... Dr 35 R, 6 oL do Draw Water contains mueh iron
215 { Do ... W. A. Lindley______ T. A. Leadbetter.._.| Dr 60 ..__-_..[ [ PR S, do Hilt Very little water.
RECORDS or SrrINGs IN Araarance County
Yield
LocaTion Ownkr gallous a Chief aquifer Topographic Remangs
minute location
A lmileS of Alamance..__. ___..._.{ E. M. Holt School_._..__.__._. 5-10 Greenstone Draw Depression Spring.  Has supplied school of several hundred
students for more than 10 years without failure.

i, 2, 3 Footnotes given at beginning of table.
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ANALYSES OF GROUND WATER FROM ALAMANCE County, Norrit CAROLINA

(Analysts: M. D. Foster and E. W. Lohr, U. S. Geological Survey, except no. 51 which was
analyzed by E. E. Randolph, N. C. State College. Nuinbers at heads cf
columns correspend to numbers in table of well daia)

(parts per million)

18 38 51 55-60 05 113 132

Siliea (S102) .. oo . 31 26 ... 47
Iron (Fe) E .03 .02 0.01 01
Caleium (Ca) oo 38 37 37 13
Magnestum (Mg)__ .. .. K 13 11 12 7.2
Sodium and Potassium (Na4K) 13 25 10 7.3
Carbonate (COz) ..o ... 0 0 0 0
Bicarbonate (HCOs) ... ... 320 85 128 159 178 146 88
Sulfate (SO4) .- et . 11 19 14 1
Chloride (C1). 22 16 16 2.8
TFluoride (F). . 2 Y (R .0
Nitrate (NOa) . oo ocoe oo e 0.0 R I R 4.5 3.5 9.1 1.0
Dissolved solids. oo oo e 221 b2 & S P 122
Total hardnessas CaCOs..o ... . oo 480 52 129 148 138 142 62
Date of collection. . ... . . . . ... June 30, | June2, | Nov.27, | May 22, July 7, June 2, Aug G,

1942 1942 1937 1942 1942 1942 1942
Depth (feet) - - - oo iiiaain 58 80 600 Avg, 500 470 634 300
Chiel aquifer Schist Schist Green- Green- Green-

(Slate (Slate stone stone Grauvite | Granile stouc

unit) uriit) schist schist : schist

a By turbidity

ANALYSES OF GROUND WATER FROM ALAMANCE CoUuNty, Norrir CAroLINA—Continued

(parts per million)

139 149 171 194 212
Silica (Si02) - oc e (R IR 28 |
Tron (Fe). .. (1) U 0 0.01 0.01
Caleium (Ca)___ 16 | 32 6.9 7.8
Magnesium (Mg) 6.2 e 12 3.6 4.1
Sodium and Potassium (Na4+-X)_ .. _._.._.. 14 jeeeelo. - 33 8 10
Carbanate (COs) . oo [ . 0 0 0
Bicarbonate (HCOa) ... ... .. 110 44 177 50 52
Sulfate (SO4) oo 2 al 17 1.0 2.1
Chloride (C1). . 2.5 1 26 4.4 7.0
Fluoride (F) . . e 0 0 K S DI RPN
Nitrate (NOs) . oo .. 0 9 0 1.8 4.3
Dissolved solids_ . . - ______ ... 120 | %= S N SN
Total bardness as CaCOs-_ ... . _. 65 30 129 32 36
Date of collcction._.i ____________________________ July 10,1942 | July 9,1942 | May 21, 1942 { June 25, 1942 | Junc 26, 1942
Depth (Teet) ool 335 30 408 179 65
Chief aquifler Greenstone Frecnstone Dioritle Slate Slate

schist schist

a By turbidity




GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

Loag or WeLL 50, aT HAw RIVER
(Driller’s log)

Thickness  Depth

(fect) (fect)
Greenstone schist:
Eartheomeoeeeeees e 1 14
Sandstone and blue flint . - . o ememn————— 16 30
Blue flint - e e m 31 61
Blueflint and sandstone, drifty.. 9 70
Blue flint, not so hard 5 75
Blueflint and sandstone (stands om end), drbbY . o e e 10 85
Blueflint {estimated total capacity of well at this depth is 3 to 5 gallons a minute)... - 42 127
Blue flint (estimated total capacity at this depth is 16 gallons & minube) - oo oo oooom oo o e 41 108
Hard blue granite, crevices at 185 and 190 feet (estimated yield at this depth 20 gallons 8 minute)...._. - 24 192
Blue flint, crevice at 200 feet, Q1€ WALSL. - . . e eoe e memmmmmme e mmmmmmmm e nn 8 200
Blue granite. 45 245
(Tested at 250 feet; static level 30 feet, pumping level 150 feet below sutface after puinping 60 gallons
a minute for 25 hours.)
BIG BEAIIbe . o o o e e e e e 18 263
Blue flint, with crevice at 285 o0t - oo oo oo e e e 41 304
Gray granite (well tested at 350 feot samne result as 250-foot test) 98 402
Soft blue granite. - e e 3 405
Hard blue granite. — 50 455

Final test: Static level 30 feet helow surface, pumping level 156 feet after pumping 102 gallons a minute
for 10 hours and 90 gallons a minute for 14 hours.

{Grecastone schist crops out near the well. Virginia Machinery and Well Co., wha drilled the well, report that the rock is a met-
amorphosed volcanic.  Itis evident that the blue Iinj." and **blue grainte” of the driller are phases of the unit ()esigllcd as greenstone
schxst. lix)tlns report. The word'*drilty” used by the drillor significs that the rock has a tendency to cause the drill to deviate from the
vertical

Loc or WerL 51, ar Haw River
(Driller’s log, slightly modified)

Thickness  Depth -

Greenstone schist: (feet) (feet)
Clay and brown 8and .. . e 22 22
Clay granite, with very hard streaks and soft seams; trickle of water at 55 fect 51 73
Rock, dark green with hard and soft spots_ _ . ... .. ... ._.__.__ 16 L1y
Granite, black, reasonably hard, no seams__ 50 139
Granite, white. ... 1t 150

* Ciranite, blue and gray and white in alternating layers. . ..o oo il 82 232
Rotk, dark groen, sith soft spot at 237 feet. . . oo oot e eeeas 12 244
Rock, lighter green, with tracesof flint_ _ .. .. ... ... 3 247
Granite, blue. e 18 265
Rock, light gray, moderately hard tohard. ... . .. ______ 66 a3t
Rock, darker gray with bluish cast 15 346
Rock, dark blue, dark green and light green with somo flint,in layers 50 390G
Rock, very tough, dark green - 16 412
Rock, light green, not so hard . _ _ 7 419
Rock, dark green, with traces of [lint.. 17 436
Grranite, DIUB. - - e e 28 464
IANIEC, BOBY -« oo e e e e 81 545
Granite, soft_ 4 549
Clay, white____ . 2 551
Rock, soft light green, becorning harder. 3 554
Rock, very hard, dark green 5 550

Rock, dark geen [airly hard, with some streaks of softer, lighter green rock. Material falling more or
less comstantly - . e mieiiiii s 41 G00
Water veius apparently encountered at 551 and 566 feet

Loc or WELL 132, AT ErLoN COLLEGE
(Log based on examined cuttings)

Thickn ess  Depth
(feet) (fest)

(NO SBIPIES) . - o o o e 90 90
Pegmatite, or coarse granite (sample marked 90 feot) - o - oo oo oo e I 90

30 120

40 160
(No samples} 25 125
Schist, dark green, with hornblende and chlorite grains (probatly a dike) . 40 285
L O U R 55 280
Schist {dike?), chlorite and horublende grains_.. ) 5 285
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CASWELL COUNTY
(Area, 435 square miles; population, 20,032)
Geography, physiography, and drainage.—Caswell County is in the northeastern part of the Greensboro

area. Its northern boundary is the North Carolina-Virginia State line. Milton is the only incorporated
~.town, Yanceyville, the county seat, being unincorporated. The county is dominantly agricultural, having

= -only one textile mill and a few lumber and woodworking plants.

: Caswell County is in the Piedmont. Upland section of the Piedmont physiographic province. The sur-
face is the partially dissected and uplifted peneplane which was developed on the underlying crystalline
rocks. A large part of the county is a nearly flat or gently rolling upland or plateau. This upland surface

. .is interrupted in a few places by low hills which were left as monadnocks during the development of the

peneplane. Stony Creek Mountain, near the center of the county’s southern boundary, is the most promi-
nent. Dissection of the upland surface has been much greater near the larger streams than elsewhere and
the topography near these streams is quite irregular. The surface is particularly rugged near Dan River
and near the mouths of the larger streams emptying into Dan River. The only map showing the topography
of any part of the county is that of the Danville quadrangle which shows the topography of a few square
miles in northwestern Caswell County.. In that quadrangle Dan River has cut a gorge from one-fourth to

- one-half mile wide, about 250 feet below the general level of the upland surface.

All of Caswell County except the southwestern corner, which drains into Haw River by way of Stony
Creek, is drained by Dan River and its tributaries. The principal tributaries in Caswell County are Hogans

".. Creek, Moon Creek, Country Line Creek, and Hyco Creek. All of these flow to the northeast in nearly par-

allel courses. Their courses and those of many of the smaller streams are clearly influenced by the structure
of the underlying rocks, which also .strike northeast.

Geology.—Six of the nine geologic units of the Greensboro area crop out in Caswell County. These are

the gneiss, sericite schist, greenstone schist, slate, sheared granite, and diorite umts The distribution of
these rocks is shown on plate 1.

The gneiss underlies approximately the northwestern two-thirds of Caswell County. The principal

- varieties are quartz-mica-feldspar gneiss and quartz-mica schist, the schist usually containing some garnet.

At many places small areas or lenses of hornblende-plagioclase gneiss or hornblende schist are also included.

The greenstone schist crops out in a belt extending northeastward across the south-central part of the
county. Within this belt are the two areas mapped as diorite. Because the soil derived from greenstone
schist and diorite are so similar, it is very difficult to separate these two rocks. It is probable that the area
mapped as greenstone schist contains small patches of diorite and that the areas mapped as diorite contain

" . some greenstone schist. The greenstone schist consists of green mafic igneous rocks which have undergone

considerable metamorphism and are therefore commonly schistose and, at some places, gneissic. Most of
these rocks appear to have originated as andesitic lava flows or tuffs and breccias. The diorite is medium

gray to greenish gray and at most places is medium-grained. At many places it is relatively massive but
in others is somewhat schistose.

The sericite schist crops out as a narrow tongue extending northeastward from the southwestern cor-
ner of the county nearly to the center of the county. At most places the bedrock is covered by a very thick
weathered mantle. The soil and Subsoil are usually red. At the few places where bedrock was seen it was a
quartz-chlorite-sericite schist or quartz-sericite schist.

The sheared granite crops out in the southeastern corner of Caswell County, where it underlies an area

of about 40 square miles. Another small area crops out north of Leasburg. Except in the immediate vicin-

ity of the larger creeks the surface is quite flat. The granite in this county has all the features which are so

characteristic of this unit. It is typically a light-pink coarse-grained biotite granite which has been greatly

sheared and in some places has become schistose and gneissic. The biotite occurs in large deformed tabular
crystals wrapping around the feldspar crystals. The granite is cut by many green mafic schistore dikes.

? The slate crops out only in the extreme southeastern corner of the county, where it underlies 1 or 2
~ square miles. It occupies several small areas within the belt chiefly underlain by granite.
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Ground water.—Practically all water supplies in Caswell County are obtained from wells or springs. Most
domestic water supplies, the few industrial supplies, and both municipal supplies are obtained from wells.
A few domestic supplies are obtained from springs.

Most domestic wells are dug and are generally about 20 to 50 feet deep. The water in these wells is
obtained from the weathered and disintegrated rock material between the soil and the underlying bedrock.
In a few places, particularly in areas underlain by granite, the solid rock is so close to the surface that wells
cannot be dug deep enough to obtain satisfactory water supplies. In these areas drilled wells are used.
Some dug wells failed during the drought of 1941-42, and many of these were deepened by drilling in the
bottom. Most of the dug wells that failed during the drought are in areas underlain by granite.

Bored wells are used in some parts of Caswell County. Because bored wells can be constructed only in
completely disintegrated materials, they are not satisfactory in some areas. The areas underlain by gneiss
and schist usually have a thicker layer of weathered material than the areas underlain by granite and
diorite and therefore bored wells are more satisfactory in the former.

Drilled wells are used in all types of rock but the best wells are in gneisses and schists. Table 14, be-
low, summarizes the data for wells in Caswell County.

TABLE 14—SuMMyARY oF Data o8 WeLLs I8 CasweLL Counry
(Drilled wells 3 inches or more in diameter)

ACCORDING TO ROCK TYPE

Yield (gallons a minute) Percent of wells
Number Average yiclding less .
Tyre oF Rock of depth Per foot than | gallon
s wells (feet) Range Average of well a minute
Gueiss. .o oeeee .. 58 120 Y—T15 9.5 | 0.070 12
Gireenstone schist. .. _..___.._...__. 8 - 150 4%—11 11.0 073 1z
Sericiteschist. ... .. ._______ 4 85 Y—15 6.8 079 50
Sheared granite. ... _._....._._....._ 24 o8 %20 4.7 060 25
Diorite.. ..o 1t 81 1625 4.9 060 45
Allwells._ .. ... ____.._ 105 110 W_75 7.9 074 20

ACCORDING TO TOPOGRAPHIC LOCATION

Yield (gallons a minute) Percent of wells
Number Average yielding less
Toroararuic LocaTion of depth Per foot. than I gallon
wells (feet} Range Average of well a minute

Hill ... 486 97 {—75 5.4 4.056 33
Flat .. ... 20 17 24415 11.6 .099 Y
Slope. _........_. e 29 108 %60 7.3 008 17
Draw......oooo ... ....... 9 133 21455 4.9 112 1t
Valley ... ... 1 1835 . G 045 a

According to this table the wells in greenstone schist have the greatest average yield, but because they
also have the greatest average depth the yield per foot of well is less than the yield per foot of well in both
the gneiss and the sericite schist. Both the yield and vield per foot of wells in granite and in diorite are much
less than in the other three rock units.

Topographic location has an important bearing on the average yield and average yield per foot of well.
Wells on hills have an average yield only 55 percent as large as wells at other locations and an average yield
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per foot of well only 65 percent as large.. Wells drilled in draws have a considerably better average yield

-and average yield per foot of well than wells drilled at any other location. The record of the one well

“drilled in a valley is insufficient to use in forming any conclusions regarding the advantage or disadvantage
of drilling wells in valleys.

In general, the data obtained in Caswell County indicate that the best wells are drilled in gneisses and
schists and the best locations are in draws. One reason that the granite and diorite are relatively poor
aquifers is the thinness of the mantle above solid rock, which does not form an adequate reservoir to col-
lect and store the rainfall. The importance of a thick mantle is indicated by the fact that 12 wells with 30
feet or less of casing had an average yield of only 3 gallons a minute, whereas 10 wells with 31 feet of casing
or more had an average yield of 12.6 gallons a minute. .

Analyses were made of water samples from seven wells and one spring in Caswell County. Of the
four samples from wells in gneiss, three were hard and one was moderately soft. Iron was determined on

"~ two of the samples and was 0.01 and 0.26 part per million. All four samples were predominantly bicarbon-

" ate waters.: The one sample from a spring in gneiss was a moderately hard bicarbonate water. The iron
content was 0.39 part per million. Of the two samples from wells in granite, one was soft and the other
moderately hard. Both are bicarbonate waters. The one well in greenstone schist yields exceptionally hard
water, the hardness being 402 parts per million. The iron content, 1.3 parts per million, is also high. The
water is chiefly of the bicarbonate type but also contains considerable sulfate and chloride.

Temperatures of the water from wells range from 60° to 61°F. and average nearly 61°F.

Municipal supplies.—There are only two municipal water supplies in Caswell County. Both are obtained
from wells. '

Milton, population 329, has had a public water supply since 1940. The water is obtained from a well
312 feet deep drilled in gneiss and schist. The well, number 39 in the table, has a tested yield of 75 gallons
a minute. The water is pumped by a deep-well piston pump discharging directly into the mains. An ele-
vated tank with a capacity of 28,000 gallons is connected with the system and serves as storage. There are
about 50 service taps and the average consumption is about 10,000 gallons a day. The water is not treated.
An analysis of a sample of water from the well is given in the table of analyses. The water is quite hard,

but the iron content is moderately low and probably causes little if any trouble. The temperature of the
water was 60.5°F. on June'4, 1943.

Yanceyville, the county seat, is an unincorporated town with a population of about 500 to 600 and has
been supplied with water by the Yanceyville Sanitary District since 1937. The water is obtained chiefly from
. a drilled well, number 87 in the table. Prior to 1943 the water was obtained from wells 79, 81, and 82.
Because of the low yields and relatively large drawdowns they were rather unsatisfactory. Their location
in the town made them subject to contamination, and it was necessary to chlorinate the water from wells
81 and 82. In 1943 the pipe line to the prison camp was extended to well 87 and this is now the main source
of supply. This well is 183 feet deep and was tested at 75 gallons a minute for 24 hours, with a drawdown
of 150 feet. The water is pumped directly into the system. An 80,000-gallon elevated tank a short distance
from the center of town serves as storage and to equalize the pressure, which ranges from 45 to 50 pounds.
There are about 140 service taps, and about 30,000 gallons of water is used each day. Except for chlorina-
tion of water from some of the wells, the water is not treated. Analyses of water samples from wells 79
and 82 are given in the table of analyses.
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RECORDS OF WELLS IN CASWELL COUNTY
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Well Depth |Depth off Diameter [Depth to| Yield
Num- LocaTioN Ownen DeiLer! Type of | of Well | Casing | of Well | Water |Gallonsa Chief ‘Topographic Reumanks
ber Wellz | (feet) | (feot) | (inches) | (feet)? | Minute | Aquifer Location
1| 2 miles N of Pelham. ... T. S. Williamson_ ... (37 G . Gnciss Flat
2 i Do Caswell Cottages. ___ do Swope
3{Doeecoee .| P.P. Potent_..__.__ do Hill Good supply; soft water
4V Done D. Farthing_. . do do Dug 32 feet ; soft water.
51 DO Paul Fitzperald. ____ do Flat Soft water.
6 | I mile NE of Pelham._._. Dr.J. J. Neal.__..__ do Slope Satisfactory supply.
7 | 14 miles E of Pelham_.__| Dr. W. E. Dickerson. do Hill
81 D0ue e JL.CoXeeooan do Stope Satisfactory supply.
. 9| I nile E of Petham....___| Keister Jones..__._. do Hill Modernl':ely soft water,
sorue iton.
10 | Pelham..___..._......__ Sam Pryor.......... 6 do do
11 (Do .. .. .. Sehool ... ..__.. ... 8 Schist Draw | ..
12 Dol ~ . H.M.Pryor_.____. 6 do Valley Soft water.
13 | 34 mile W of Pelham.__ _.. R. 8. Cooper..._.... 117 2 do Hili Moderately soft water.
14 | 2 miles S of Pelham_ ... J. W. Ferguson______ Dug 29 60 2008M| ... .. do
15 | Dooo oo s E. F. McGeo___..... Dr 105 6
16 [ Do Mrs. W, H. Baise__.. Dr 40 6
1 Do W. A Baise______._ Dr 70 (]
18 | 314 miles SE of Pelham___{ C. H. Boyd_______.. Dr 10144 6
19 | 3 miles NW of Providence; George Carter._._._ Dr 100+ [}
20| Do . W. J. Gatewood ___ .. Dr 95 6
21 | Providence____._____.___ C.J. Fowkes._______ Dr 60 |.. 6
22 | 1 mile W of Providence...| Mrs. H. A, Squires. . Dr 08 . ... 8 Hill Satisfactory supply.
23 | Providence__..._._..____ Dave Van Hook___.. Dr 100+ |._..__.. 6
do Very small supply, Tem -
‘ perature 61° F.
24 | Docoooe H. Yanhook._.._.._. Heater Well Co.... Dr 04+ ... ... [ N PR S do do Adequate supply.
25 | 1 mile § of Providence....{ Sehool_ __._._____.. H. L. Heater.. Dr 100 ..., i S S 15 Schist Slope  |ooeoio ...
26 | 14 wiles SE of Providence| W. M. Warner.___._| Dan. Well Co..___._ Dr 85 | [ T R R Gaeiss Hill Water slightly bard. Tem-
perature 60° F.
27 1 2 miles SE of Providence_| John Wood...._.__. do_ . ... Dr 20 ... L I R PO, Geniss &
Schist do e
28 | 3 miles 8E of Providence..| Odd Cooper_._ ... doceo Dr 108 |.___._.. L' HE D U Gneiss  tooooooLooo .
20 f Do ... ... A.D.Swanu__._____ s [ Dr 156 | _.___.. [ I PR . do Slope Adequate supply.
30 | 3 miles NE of Providence_| W, L. Neal & L. A.
Goodson, Dairy._ [ do_._._._._.._____ Dr 140 {....._.. 6 ... 3 do Hill Analysis in table,
31 | Blanche........._ ... . B.F Allen.___.____ Dr 104 | .. 8 | 3% | do do ..
82 |Doaee C.S. Walters Dr 110 ... [ I SN U, do Slope Satisfactory eupply; not
in use.
8 { Do Stead Planning Mill. Dr 8 ... 8 Jeeee. 1 |do do Not adequate supply.
34 | 1 mile E of Blanche. ... F.G. Powell....._.. Dr 100 [ T 6 do Hill
35 | 414 miles SW of Milton___| D. D. Chandler. __.. Dr 33 5% 3 do do Soft water, no iron.
36 | 214 miles SW of Milton___ Dr 48 8 3 do Slope  |oeo ..
37 | 2 miles SW of Milton_.___ Dr 192 6 1-2 | do Hill Soft water.
38 | 1 mile SW of Milton.__. .. Dr 120 ... 8 15 do Slope |
30 | Milton......___...__.__. Dr 312 ... 8 75 do Hill Analysis in table, Tem-
perature 60}4° F.
40 J.F. McCain_..____ Dr ) ) TR [ I T
41 George W, Scott____ Dr 155 25 6
42 Murphy School.._.. Dr -] X1 S [ I R
43 Mr. Smith & Arch
Thomas. .| .. .. Dr 60 ... 8
4 Mrs. Ella Y. MeAden| E. A, Ingold. Dr 100 8
45 doo . Dr 102 6
46 C.D.Allen____..._| . ... ... Dr 87 6
47 Mrs. P. T. Stevens__| E. A, Ingold....__._ Dr 08 6
48 1 Do . Tom Barker___.. .. Dan. Well Co......_ Dr 4 6
49 | J6 mile S of Semora.._._.} Arch Thomas. .. .| - o oo . Dr 60 (] Hard Water.
50 | 14 miles SW of Semora.. . Dan. Well Co..._... D-Dr 03 6 Dug 36 feet.
51 ] 3 miles SW of Semora. ... Daun. Well Co..___.. Dr 118 8 Water slightly hard.
521 Do....___.__._. ... Heater Well Co._.___ Dr 258 6 | 4R | 2 jdo  |HU ...
53 | 2 miles S of Scmora.. Adnir_ . __...__ Dr 106 ... 6 Not in use; casing has
' rusted out.
54 | 3 miles S of Semora. . _.._ doo ... Dr 84 414 [} Granite Hill e eeieaa——
55 [ 4 miles SW of Semora_ Dan. Well Co....... Dr - [ do do’ ard water.,
66 Dooaeoe_.____. e oL Dr 100 8 6 do Slope Do
57 { 834 miles NW of Leasburg.| G. M. Wrenn. ...} oo oo Dr 72 87 [} [+ [ I SO, Do
58 | 3!4 miles NW of Leasburg.| J. B, 8tacy. .| . ... Dr (5 S [ do Flat Adequate supply.
59 | 3 miles NW of Leasburg. .| Robert Briggs__...__ H. L. Heater........| Dr 4 j. 8 do Slope Water moderately soft.

! Vir. Mach. Co.=Virginia Machinery & Well Co.,; Dan. Well C
? Dr=Drilled, Br=DBored, Cr-

¥ Depth to water from land surface; R=Reported, M=Measured.

o0.==Danville Well Drilling Co.; Sydnor Well Co.=Sydnor Pump & Well Co.
Dr=Core Drilled, B-Dr—DBored and Drilled, D~-Dr= Dug and Drilled,
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b
. Depth |Depth of| Diameter |Depth to] Yield
Num- LocaTion OwNER DriLrenr! Type of | of Well | Casing | of Well | Water [Gallousa Chief Topographic REMARKS
her Wellz | (feet) | (feet) (inches) { (feet)? | Minute Aquifer Location
60 | Leasburg. ... ... ...._.. Sehool. ... Dr 100 8 8 Greenstone | Flat ... ... .. __._...
61 | 2 miles W of Leasburg..__| J. A. Deany_______. Dr 156 1] 34 | do Slope Water slightly hard.
62 } 3% miles W of Leasburg_.| W. P Lundsford.. .. Dr 66 |.... ... [ S 2-3 | Granite do |
88 (Do oo PP Willis.________ Dr 62 foo...- 5% ... ... 24 | Greenstone | ._.__._.._. Water quite hard.
64 | Do. ... L.A. Reynolds___. __|...oco.oou ool Dr 70 .. [ U I do Slope Adequate supply, hard
water.
65 | Doooeemee e Benton Stacey_ ... H. L. Heater.__._... Dr 52 |oi.oo-- [:3 77 P IO do do Very satisfactory supply.
66 | 4 miles SW of Leasburg...| 8. T. Richmond._._. L. 8. Scearce._.._... Dr 72 .. [} 200 |.___.._. do Flat Adequate supply; hard
water. .
07 | Do U. S. Defence Plant
Corp. Plantation
Pipe Line Co......_| Vir. Mach. Co.__....{ Dr 485 fo..... 8 42R 55 do Draw Analysis and log in tables.
- Drawdown 68 feet.
Temperature 61° F,
68 | 2 miles SE of Pleasant
Grove. .. .ooocceooon W. B. McCain_..... -H. L. Heater___..___ Dr 66 foooo.... [ do Slope Soft wator.
69 | Do ... ... ... W. T. Hicks.____... Dan. Well Co.._..__ Dr a7 [ do il Supply inadequate.
70 | 1 mile S of Pleasant
Grove . _.._......_.._. R.P. Fuquay.._.... oo Dr 116 |oeeoaes 0 |eaiaoo 5 Gneiss do Hard Water.
71 | 14 mile 8 of Pleasant
Grove .. .. ......_. M. T. Pleasant.__.__{.-oooooiimeee oo . Dug 37 | ... 30 30R |..._.._. do el Failed in summer of 1042,
72 | 1 mile NE of Pleasant
Grove._.__..._....... J. H. Lunsford .. ._ .. H.L. Heater_....._.{ Dr 4 |l [ 25R 2-3 | do Blope |occ e
73 | Pleasant Grove........_. G.O.Barts.._.__...{doo..o__ ... Dr 66 20? 8 cereaa] 2-83 | do Hill Moderately soft water;in-
i adequate supply.
74| Dooe L A.J. Fuquay....... do._ ... Dr 604 |- (R T 1 do Slope  [eeieeiiiiaiiiiil
75 | 1 mile W of Pleasant
Grove.. ... ......._.. U. 8. Soil Conser-
vation Service....| Dan. Well Co....... Dr 80  femeeon-- [ T T 35 do Hill | ce e
76 -
G. W.Davis. ....._. H.L.Heater.._.....| Dr (i1 J 5% ... 4-5 | Gneiss Slope Moderately soft water.
77
Mrs. Ola D. Jiles oo ceeoceie e )0 S N I 15" S 2-3 | do  |eacooooo.o. Water rusty from old
, casing.
78 J. W. Chaney....._.. Dr 1. S [ T S 2-3 | do Flat foeeeoiiciiieeas S
7 C. C. Cole & McSwain} Dr 103 60 (1] 3R 154+ | do Slope Analysis in table. Tem-
perature 61° F.
80 | Dooooeooii Sehool. ooooe oo S, Dr 200 fooee...- 6 |_...... 5 do .| Fldt e
81 | Do .o .. Yanceyville Sanitary
' District Dr 180 |.ooconon o BR | 15 do do Temperature 61° F.
82 | Doene e don Dr 400 | .. 8 | 12 da Slope Analysis in table. Tem-
’ perature 61° F.
83 Dr 288 |- 6 |eeieeen- 10 do Fist R P OUUR U
84 Dr 111 I D [ T S 2-3 | do DIBW  |ecccecmemmcammcammanean
85
Mrs. W. C. Martin__j______._____________ Dr 80 ... 6 OR | .. do Slope | cccceiieaiaaoa e
86
Wilson Chandler....! F.L.Smith_.___.__..| Dr 87 .. [ J SR 1-2 | do Hill Hard water.
87 | 1 mile N of Yanceyville__.| C. C. C. Camp......| Dan. WeltCo......_ Dr 183 61 6 4R 75 do Flat Drawdown 150 feet.
88 | 124 miles NW of Yancey- | Sunderland-Edmunds
ville..... ... Lumber Co.. ... oo Dr 132 oo ] 2R 7 do Slope Temperature 61° F.
89 | 2 miles NW of Yancey-
ville. ... ... Coble Dairy Coveoaee | oeeeinm e eieeeean Dr 100 ... 8 15 do Draw  eeeeeiiiiiiieeieas
80 { Do__.._.............._. H.H.Page._....... Don. Well Co.__.... Dr 94 70 i 10 do Low Hill | Water slightly hard.
91 | Bethel________.__....... T.B.Low...______. Heater Well Co....... Dr 112 604 6 4-5 | do Flat |
92 | 1% miles SW of Bethel_. { F. M. Low........_ Dan. Well Co....... Dr 160 fo....... 6 1 do Hill |l
93 | 2 miles 3W of Bethel._._. Cobb Memorial
Sehool........... Dr (1] Low hill
94 | 3 miles W of Bethel ... W. W. Williamson._.. Dr [ Hill
95 | 4 miles SW of Bethel ... Rufus Womak...._. D-Dr}| 100 |........ [ J PR S do Flat Dug 65 feet. Large sup-
, by of soft water re-
ported.
96 | 514 miles SW of Bethel.._| J. B. Watlington.__.| Well Drillers Inc..... D-Dr| 103 }..__.... I N PR, 1- do Hill Dug 65 fect.
07 | 134 miles NW of Cherry
Grove. ... Steve Rice_._.......| New._..__...._._.. Dr 87 ... 6 ... 23 | do do Soft water.
98 | 1 mile W of Cherry Grove.| J. H. Saundors. _.___ [ PO Dr 84 |._...._. (R 1 Schist do “Water slightly hard.
99 | Cherry Grove........_.._{ Paul Bolden..._._.. Odell Garrison______ Dr 56 27 6 40R 44| do do Do
1001 Doooooooo o Cherry Grove School.| Heater 2__._....._..|] Dr 100 Joeeeooan i et 104 | do Flat e
101 | 1 mile SW of Cherry
Grove_.._.___.._.._.. J.H. Ssunders. .| ..o Dug 39 |- 66 3BM [ <311 SN IR U

1, 9, 3 Footnotes given at beginning of table.
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Well Depth |Depth of| Diameter [Depth to| Yield
Num- Locarion Owner Duiner! Type of | of Well | Casing | of Well | Water |Gallonsa Chief Topogeaphic Resanks
ber Wellz | (fect) (feet) | (inches) | (feet)r | Minute Aquifer Location
102
314 miles 8 of Yauceyville.! W. A. Totten___.___ F.L.Smith.___.__.__| Dr 554 [, _. 5 ... 14 | Gneiss Slope Seft water.
103 { Do . ..| Dr 89 |._...__. 5 ] 1-2 | do do Hard water.
1H | 5 miles S of Yaneeyville__ . Dr 48 ..., 5 10R 1 Diorite Hill Do
105 | 5% miles 8 of Yanceyville_ Dr 80 ... ... 5 . ... 1— do do ...
106 | 6 miles S of Yanceyvilie.__ D-Dr| 120 |...__.._ [ 2-3 | do do 'Dug  approximately 70
feet.
107 [ Do oo deen doo ..ol Dr 00 ... 6 | 1 do Draw Soft water,
18| Do ... o L. - | J.T. Fiteh..___.___ do.o.ooo.o ... D-Dr| 148 |........ 6 |, 25 do Slope Dug 74 feet.
108 | 3 mites N of Anderson .. | Lawrence Walker.__.| Dan. Well Co.___ _ .| Dr 604 6 e 122 G do Flat Water does not clear.
10 | 3 miles N of Anderson .. | W.E. Byrd.__..___{do. ..._.. .. Dr 117 6 ... 12 {do Hilt
11| Do_. .. - doo ... ... F.. L. Swith_ D-Dr 99 ... 6 ... 15 do do
"2 { Do o0 o A.C.Byrd..__._.__ D-Dr 6645 ... 6 45R 31 do do
113 | 2% miles N of Anderson. .| Heory Aldridge. ____ Dr (¢ J 6 40R % | do do
4 { Do....._....... .. .| C.P. Aldridge_.___. D-Dr| 60 |....._.. 6 26R 1 do Siope Dug 38 feet.
115 | 2 miles N of Anderson AT, Massey_____._. D-Dr 78 f........ 6 ... 4-5 | Granite do Dug 25 feet. Soft water,
somne iren,
116 | Anderson_ ... _. -] Anderson School ... __ .. ... Dr 9 .. 6 |- 10 Greenstone-{ Flat ... .
117 | 2 miles E of Anderson. .| J. M. Baynes_ . _. .\ .. ... Dug 27T ... 24 4R ... . Granite  feeeooeo.. Large supply of water.
Analysis in table.
118 | 3 miles NE of Aunderson.__| Dr. C. R. Wharton. .| #._.__....___.__. .. Dr 01 ... 6 54R 6+ | Greenstonc | Flat Hard water
119§ 4 miles I of Anderson. ..} J. Louis Hooper_. .. .| Heater Well Co.___._[ Dr 92 28 6 %4 | Granite Slope Soft water.
120 | [ mile W of Hightowers___| Raymond Cobb.__ . H. L. Heater..__ _._| Dr 0 ... 6 134 | Greenstone | Hill Hard water.
120 Dooeooo o Henry Meyer. ... Daun Well Co._____. Dr 110 ... ... 514 -3 | do do Hard water. Tnsufficient
supply.
122 | 3 miles NE of Hightowers.| Alice R. Fuqua_____|...oo_ ... ... Dr 8% 6 6 ... 3+ | do
123 | 24 miles B of Hightowers.| W. D. Blaylock.. ._| Muse & Clark____.__ Dr 8 ... 6 Granite
124 | 3 miles E of Hightowers__.| C.J. Long_._.______ doo_o.... .. Dr % | 6 do
125§ Do E.W.Long.__..._.. W. H. Muse_.....__ Dr 86 f.____... 6 do
126 | 213 miles T of Hightowers_| W. D. Blaylock __ . __ L. S. Scearce__....._| Dr 84 50 6 Grauite
127 | 1}4 miles E of Hightowers_| A. H. Oakley. ______ Muse & Clark. .| Dr 2 . 6 do .
128 | 114 miles SE of Hightowers] D. & Smith______. Heater Well Co.._...| Dr 110 45 634 do do Water slightly hard.
129 | 2 miles SE of Hightowers_] W. M. Riggs...... .| JesscHerb.____.__.{ Dr 114 | _____.. 6 do Slope Tard water.
130 | 3% miles N of Propect Hill| R. W. Watson. __ . __ Dan. Well Co.___.__ Dr 1104 ... 6 do Flat Temperature 60° F.
131 Do . o] WA Wilsen._..__ | Muse & Clark._.__..| Dr 58 | ... 6 do Hill |
132 | 3 miles N of Prospeet
Ml Charles Barnwell ...} do_.. ... ________. Dr 48 ... 6 ceeeem-| 10+ | do do .
133 | 3 miles NW of Prospect
. C. P. Murphy_______ Heater Well Co._____ Dr 68 20 6% ... _.. 2 do Slope Solt water.
184 Do.. . ... R, dooooo o e Dr 82 |._..._.. 6 ... s do Hill Hard water.
135 | 216 miles NW of Prospect
1031 DR - +--w---| Lester Blayloek_ ... ! Muse & Clark__._.__ Dr 43 38 6 15R 2 do do |
136 | 2}4 miles NW of Prospect
Hill. ... ... . . WF Blayloek..____{. . ... ... Dr 445 ... [ PO 2-3 | do do ..
137 | 234 miles N of Prospect
Hill.._......_. -.-..| W. L. Compton_... .| Dan. Well Co._.__.. Dr 140 120 6 162¢M} 10 do Flat Analysis in table.
138 | 24 miles NE of Prospect
Hill..... .0 B A Carver.ooo oo Dr 72 ool - J PR S, do Hilt Ll
139 | 134 miles N of Prospect
Hill... ... .. -..| W.R. Morgan_ ... ._ Dan. Well Go... ... Dr 99 ... 6 20R 10 do Flat Hard water, no iron.
140 { 135 miles N of Prospect
Hill._..... M F.PRiggs. ........|dooo.ooo.o...... Dr 42 10 6 12R 20 do do Water slightly hard,
MU Do L. High Sehool ... ____ | S Dr 100 j........ 6 feeeoe.. 12 do do |
142 | 1 mile N of Prospect
Hill._...._. e | B Long e, Dr 83 |........ 6 . do do .
143 | 2)4 miles W of Prospect. .} . T. Roberts.______ C.C. Oakley..._._._| Br 28 28 15 15R Yo tdo |
44| Do oo C.P.Murphy. .| Dr 0 | 6 30R 1% | do Hill .
REecorns oF SPRINGS IN CASWELL COUNTY ¢
Yield
Location OwNER Name gallons a Chief aquifer Topographic Resanks
minute location
A 215 miles SW of Providence._____ Danville Kiwanis Club...___.__ Park Springs______._ W+ Gueiss_._.._..._._. Valley ... _._. Secpage spring with conerete curbing,
- Analysis in table. Several other un-
developed seepage springs feed branch.

1, 2, 3 Footnotes given at beginning of table.
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ANALYSES OF GROUND WATER FROM CASWELL CoUNTY, NORTH CAROLINA

(Analysts: E. W. Lohr, William L. Lamar, and Evelyn Holloman, U. S. Geological Survey.
Numbers at heads of columns correspond to numbers in table of well data)

(parts per mlllion)

30 39 87 79 . 82 117 137 A

Silica (Si02) oo e e 39 31 43
Iron (Fe)___. 20 1.3 01
Caleium (Ca) 41 96 14
Magnesium (Mg)- .. ... .. 8.8 40 5.7
Sodium and Potassium (Na+K).__.__.| ___._..__ 12 21 9.8
Carbonate (COs)..__.._ ... | ... 0 0 [ DU PR SN (N
Bicarbonate (HCO3)__ 146 133 304 54 133 110 54 98
Sullate (504) caooeoooe s al2 17 76 4.0 a7h a2 ad 220
Chloride (C1) ..o o .. 28 26 85 17 15 22 2.5 3
Fluoride (F). . .5 1 1 P, K I P .0 .8
Nitrate (NOa) oo oo eeee 30 2 3 9.0 T8 fooeooooo. .0 2
Dissolved solids. ... .. ... . ..o |.o..._.. 219 544 141 | ool
Total hardness as CaCO3._ 154 138 402 58 160 92 33 76
Date of collection, 1943__._______.____ June 1 June 4 June 14 June 1 June 1 June 3 May 31 June 2
Depth (feet). .. ol 140 335 485 103 400 27 140 Spring
Chiefaquifer_. ... ... ___. .. ... Gneiss Gnelss Green- Gneiss Gneiss Granite | Granite Greiss

stone

schist

a By turbidity

Loc or WELL 67, 2% MILES SOUTHEAST OF PLEASANT GROVE

Thickness Depth
(fest) (feet)

Greenstone schist:
OBy o oo e e —— e m e 12 12
Sandrock .o e 17 29
Granite, hard . 16 45
Flint, white.. _ 4 49
Granite, gray_. . 10 65
Rock, solt black 2 67
Granite, gray 38 105
Rock, blue. .. 41 146 e
ROCK, GIBY - - - e et e e e e e e e e e e e e e e e e 31 177
Rock, White .o .o e e e e m 92 269
Granite, blue. ——- 41 311
Flint, white. ... .. ... 8 319
Flint and granite streaks___. 13 332
Flint, white_.....__._.._______ 25 357
Granite,blue_ ... ..___.._.____. 7 364
Flint, white. _......_._.._._. .} 370
Granite, blue. o oo e e e e am 51 421
Flint, white 10 431
Granite, blue. 35 466
Granite, gray 19 485

(Note: the rock exposed at the surface In the vicinity of the well was greenstone schist. The green color
1s in part caused by weatherlng, so that cuttings from a well do not have the prominent green color of the
rocks at the surface. It is probable that the gray and blue granite and gray and blue rock are phases of the
greenstone schist. The white Aint undoubtedly is quartz but it {s doubtful that the intervals shown as white
fiint nctually are entirely quartz. It is probable that most of the intervals shown as white flint represent
several quartz veins separated by schist. The quartz would naturally show up more prominently in the
drillings when they were balled from the well, so that the interval would be logged as white flint.)
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FORSYTH COUNTY
(Area, 424 square miles; population, 126,475)

Geography, physiography, and drainage.—Forsyth County, in the southwestern corner of the Greens-
boro area, is the smallest of the six counties but has the second largest population. There are only one in-
corporated city and one incorporated town in the county, but there are about six unincorporated towns
and villages. Winston-Salem, near the center of the county, is the only large city and is primarily a man-
ufacturing city. The chief products are cigarettes and other tobacco products, textiles, and furniture. The
principal occupation in the rest of the county is agricultural. Forsyth County is served by a network of
paved highways radiating from Winston-Salem, and by four railway systems.

Forsyth County is near the western edge of the Piedmont physiography province. Its surface is form-
ed by the uplifted and partially dissected peneplane of that province. The topography in Forsyth County
is somewhat more rugged than it is in any other county of the Greensboro area except Stokes County. The
large flat areas so prominent in parts of Alamance, Caswell, Guilford, and Rockingham Counties are not
nearly so prominent in Forsyth County. Probably the largest flat area in Forsyth County is one extending
north and south of Kernersville. Other notable areas where dissection is slight are in the vicinities of
Walkertown, Lewisville, and Clemmons and south of Rural Hall. Naturally enough, dissection has been
much greater near the larger streams and the topography in those areas quite commonly has a relief of 150
to 250 feet. Probably the most rugged areas are along the Yadkin River and in the northeastern corner of
the county in the vicinity of Belew Creek. No topographic maps are available for any part of the county.
The altitude of the upland surface generally ranges from about 800 to more than 1,000 feet. The lowest
altitudes are where the Yadkin River leaves the county at Idols and in the northeastern corner of the county
on Belews Creek. The altitude at both places is probably somewhat below 700 feet. The highest recorded
altitude is 1,027 feet at Kernersville, although it is probable that there are higher places in the northwest
corner of the county. g

About 80 per cent of the county is drained by the Yadkin River and its tributaries, the most important
of which are Muddy Creek, Salem Creek, South Fork (of Muddy Creek), and Abbots Creek. Most of the
remaining 20 percent of the county is in the northeast corner and is drained by several northward-flowing
streams that empty into Dan River. The principal streams of that area are Belews Creek and its tribu-
taries, East and West Belews Creeks. A very small area northeast of Kernersville drains into Haw River
via Reedy Fork and a similar small area southeast of Kernersville drains into Deep River.

Geology.—Only two of the geologic units of the Greensboro area are exposed in Forsyth County. These
are the gneiss unit and the porphyritic granite. '

About 85 percent of the county is underlain by gneiss. The gneiss unit consists chiefly of quartz-mica-
feldspar gneiss, quartz-mica schist and quartz-feldspar-mica schist. Also included are some feldspar-horn-
blende gneisses and hornblende schist. The larger part of this unit apparently is of sedimentary origin,
although metamorphism has been so great as to alter the rock almost completely from its original character.
At many places the bedding is prominent and the structure can be mapped. The bedding strikes generally
northeastward and at most places dips southeastward at a moderate angle. The porphyritic granite unit
crops out chiefly along the southern boundary and in the southeast corner of the county, although a fairly
large area crops out west of Belew Creek and a small area is exposed at Lewisville. The granite is inti-
mately intruded into the gneiss at many places, apophyses and stringers of the granite from a few inches
to many feet thick cutting across or following along the structure. At some places the gneiss contains
large amounts of large feldspar phenocrysts, which evidently formed from emanations of the granitic mag-
ma. At nearly all exposures the granite is a light to medium gray coarse rock with many large feldspar
phenocrysts. At only one place, about 1% miles northwest of Union Cross on U. S. Highway 311, was non-

porphyritic granite observed. The granite there is a nearly white moderately fine-grained, equigranular
garnetiferous granite.

"Ground water.—Nearly all domestic water supplies, most industrial supplies, and one of the three muni-
cipal water supplies in Forsyth County are obtained from wells.

Dug wells are used for most domestic supplies. They generally range in depth from about 20 to 60 feet.
Because the gneiss is weathered rather deeply at most places, the wells can be dug deep enough to furnish
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a satisfactory water supply even during periods of drought. Relatively few wells failed in Forsyth County
during the drought of 1941-1942.

Bored wells are used to some extent and generally are satisfactory. Because of the deep weathering
of the rock, wells can be bored deep enough at most places to obtain adequate yields for domestic purposes.

Almost all wells for industrial purposes and for municipalities and public institutions are drilled, and
~in most parts of Forsyth County satisfactory yields can be obtained from drilled wells. At a few places
< underlain by gneiss, particularly Clemmons and Walkertown, some of the wells have not yielded enough
water. The porphyritic granite appears to be a much less satisfactory aquifer than the gneiss. Table 15,
below, gives a summary of data on drilled wells in Forsyth County.

TABLE 15—SuMMARY OF Data oN WELLs IN Forsyrn CountTy
(Drilled wells 3 inches or more in diameter)

ACCORDING TO ROCK TYPE

Yield (gallons a minute) Percent of wells
Number of Average yielding less
Tyre oF Rock Wells Depth than 1 galion
{{eet) Range Average Per foot of a minute
Well
[T 107 . 232 0-—125 20.0 0.090 3.7
Porphyritic granite._....._.___._.___ 9 199 0— 15 7.8 039 11
Allwells. ... .. 118 224 0—125 18.1 086 4.3

ACCORDING TO TOPOGRAPHIC LOCATION

Yield (gallons a minute) Percent of wells
Nuinber of Average yielding less
TorograPHIc LOCATION Wells Depth thao 1 gallon
(feet) Range Average Per foot of a minute
Well
Bl k1 214 0—125 11.2 0.052 16.2
Flabe ool 17 195 2— 75 14.0 .072 0 .
SloPe. e e e 28 176 2—100 18.1 .103 0
Draw_ .- 17 211 6— 85 28.8 .136 0
Valley oo - 17 337 0—100 33.1 .008 5.9

The average yield of wells in gneiss is 20 gallons a minute, more than 214 times as great as the average
yield of wells in granite. However, the average depth of wells in gneiss is also somewhat greater, so that
the difference in average yield per foot of well between wells in gneiss and wells in granite is less. In com-
parison with other counties, Forsyth County ranks second to Guilford County in average yield of wells.
However, because of the greater average depth of wells in Forsyth County, both Guilford and Alamance
Counties have a greater average yield per foot of well.

As in the other counties, topographic location has an important bearing on the yield of a well. The
37 wells drilled on hills have an average yield less than half that of wells drilled at other locations, and the
average yield per foot of well is only slightly more than half as great as it is for wells drilled at other loca-
tions. It is apparent from the table that draws are the best location in which to drill wells. Although the
average yield of wells in draws is less than the average yield of wells drilled in valleys, the average yield
per foot of well is 39 percent greater.

Analyses of water samples from five wells in Forsyth County are given in the table of analyses. Four of
these .analyses are of water from wells in gneiss and one is of water from a well in granite. The waters
range from soft to very hard. The hardness of the water correlates quite closely with the depth of the well;
the deeper the well, the greater is the hardness. The iron content of all samples was very low.
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Temperatures range from 59 to 6014°F. and average 60°F.

Municipal supplies.—There are three public water supplies in Forsyth County, one obtained from wells
and two from streams. »

Kernersville, population 2,103, first obtained its water supply from wells. The well supply was aban-
doned in 1927 because of failure of the wells to supply sufficient water. The town now obtains its water
from a small creek about 1 mile west of Kernersville. A dam 10 feet high impounds about 7,500,000 gallons
of water in a lake covering 8 acres. The water is pumped to the filter plant at the west edge of town by
two electrically driven centrifugal pumps with a total capacity of 900 gallons a minute. Treatment consists
of the addition of lime and alum, settling, chlorination, filtration, post-chlorination, and addition of Calgon.
The water flows from the filter plant to a 800,000-gallon round concrete clear-water reservoir. It is pump-
ed into the mains by two electrically driven centrifugal pumps with a total capacity of 1,300 gallons a min-
ute. An elevated tank near the center of town serves as additional storage and to equalize the pressure.
The capacity of the filter plant is 1,000,000 gallons a day. There are 477 service taps and 64 hydrants.
The maximum consumption is about 250,000 gallons a day and the average consumption is about 200,000
gallons a day. .

Rural Hall, an unincorporated town with a population of about 425, has had a public water supply since
1940. The water supply, which is owned and operated by the Rural Hall Sanitary District, is obtained from
a well 350 feet deep, number 3 in the table of well data. The well was tested at 125 gallons a minute and
is pumped by & turbine pump at 65 gallons a minute. The well is on a sharp hill and is drilled in gneiss. The
water is pumped directly into the mains without treatment. A 75,000-gallon elevated tank is used for stor-
age and to equalize the water pressure. Maximum pressure is about 70 pounds and the minimum is about
48 pounds. There are 135 service taps. Consumption averages about 35,000 gallons a day.

Winston-Salem, population 79,815, has had a municipal water supply since 1890. The water is ob-
tained from Salem and Walker Creeks and Brushy Fork east of the city. A dam on Salem Creek impounds
a lake of 1,000,000,000 gallons on Salem and Walker Creeks and a dam on Brushy Fork impounds a lake
of 125,000,000 gallons. The water flows by gravity to the filter plants. Treatment consists of prechlorina-
tion, settling with alum and lime, filtration, and break-point chlorination. The two clear-water reservoirs
have a total capacity of 4,000,000 gallons and two elevated tanks have a capacity of 1,250,000 gallons. The
maximum consumption is about 10,000,000 gallons and the average is about 8,000,000 gallons a day.

REecorps oF WELLS X Forsyr COUNTY

Well Depth {Depth of} Dinmeter {Depth to} Yicld
Num- Location OwNER DriLLER! Typoof | of Well | Casing | of Well | Water [Gallonsa Chief Topographic RENMARES
ber Well2 | (feet) | (feet) | (inches) | (feet)? | Minute Aquifer Location
1} 6 miles NW of Bethania. .| Gray Petree. .. .____ R.E.Faw.__.......| Dr 167 |........ 6 84R 3-4 | Gnoiss Hill
2 | 3 miles NW of Bethania .| Old Rich School..__. M. A. Holder. . __... Dr 130 ... [ S S 10 do do Analysis iu table.
31 RuralHall___ ... __ .. Rural Hall Sanitary
Dustrict_ ... Well Drillers Ine._. .. Dr 350 90 8 70R 125 do do Do
4{ Do Rural Hall School.__| M. A. Holder._..... Dr 0 {..o._. 8 R I =S i ) Flat Not used since city water
available.
& | 4 miles E of Rural Hall__ .| Memorial Industrial
School .__.._____. do_..o._._. Dr 150k {. ... - S P 10 do Slope | ...
6 | 4 miles SE of Rural Hall..| R. L. Clayton_._____| Well Drillers Ine..___ Dr 90 ... 6 ... 2-3 | do do | lll..
7 | 414 milesSE of Rural Hall.| W, M. Scott. .. _..__ J. R. Cummings..._. Dr 500 40+ [ I SO, 10 do Hill Hard water,
8 | 5 miles SE of Rural Hall__| Alvin Crowder. _____ Well Drillers Inc..._. Dr 123 90 6 ... 5 Schist Slope (el
0 | 514 miles SE of Rural Hall_] N. E. Brewer__.____ do._ . . ... Dr 187 (... [ S 10 Gneiss Hill .
10 | 3% miles N of Walker-
town_ ... ... C.S. Zinmermon .. _{o ... __.___l_____ Dug 114] GO 36 55R | do Flat ..
11 [ G miles N of Walker-
town_______..______. 5. N. Johnson & Son |....__._._._____.___ Dug 40 40 48 1:3.% S do ... Soft water.
12 | 3 miles NW of Walker-
town_ ... ._.___.___ Y.W.C.A. Camp..._.| M. A. Holder._.____ Dr 176 ... 5% |oeaoo.. 10 Sehist | ..
13 | 4 miles § of Belew Creek..| H. F. VonHoy_ .. ... J. R. Cummings.___. Dr 40 20 [ PR 2 Gneiss Slope Soft water.
14 | 25 miles 8 of Belew
Creck.._......... ... HLT. Lewis......_{doe. ____..__..._.. Dr 126 354 [ R P Y | do 1Iill Do

1 Vir. Mach. Co.=Virginia Machinery & Well Co.,; Dan, Well Co,.=Danville Well Drilling Co.; Sydnor Well Co.=Sydnor Pump & Well Co.
2 Dr==Drilled, Br=DBored, Cr-Dr=Core Drilled, B-Dr=Bored and Drilled, D-Dr= Dug and Drilled.

# Depth to water from land surface; R=Reported, M=Measured, ;
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GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

- Well - Depth to| Yield
_ Num- LocATiON OwNER Water |Gallonsa Chief Topographic REMARKS
bér (feQEt)" Minute | Aquifer Location
|
15 | 2 miles SE of Walker-
town. ... O. F. Redmond... .. 3R |....... Gneiss  |.ooo.o.o.oo. Not used. Good supply
reported.
16 | 1 mile NE of Walkor-
town._ ..o John H. Clement.__. [RIUSURI do ol Notused. Formerly furn-
, ' ished large amount.
17 i Domee e doo. ool J.RCummings.....| Dr | 147 | 40 | 6 |........ 25 do Hill .
18 | Walkertbwn............. School. . ...........] M.A. Holder_._....| Dr [ 200 }.....__.} 6 |._...... 4-5 | do do e
19 | Do T K 40R 15 do Draw Drawdown reported 30
fect.
20 | 2 miles W of Walkertown.| Camp Lasater_.___._|do............_....| Dr | 330 {...._...y 8% |........ 6 do Valley ...
21 | 3 miles SW of Walker-
(70354 U White Rock School_.| do.................] Dr | 140 j........| 6 |._..._.. 8-10 | do Hill N
22 | 2 miles SW of Walker-
town_ ... J.B.Seivers ... .| ._ 194M|_ ... do. e .
23 | 3 miles NE of Winston- Carver Colored ~
Salem_.__....._..._.. School.._........f M.A Holder.......} Dr | 702 |...__...] 6 l........ 3 L N PPN PO,
-z 24 | 214 miles N of Winston- Smith-Reynolds Air-
Salem__. ... _...... port.v .. ... 14R 50 do Draw Water obtained from frac-
. ture at 190 feet.
25 | DO Mineral Springs R
School No. 1__....| J.R. Cummings._...} Dr -~ | 140 ...y 6 l.___.__.. 810 | oo Slope |l
26 | 2 miles N of Winston- Old Dominion
Salem._ ... _......._ )11 T 6/ WS U R | N SR (1= 2N SUNPRIS (N § 7S 15 |ococaas Valley Reported to have flowed
when drilled.
27 | 214 miles N of Winston-
Salem_.._ . ... ..__... R.J. Reynolds Co...| M. A.Holder.._....| Dr | 408 |._.__...{ 6 |oceeona- 40-45 | Gnoiss Draw Wator contgins much iron
28| Do ceeee e i @O [Bishop.__....._..._ Dr } 3200 |........|] & |eeeo.o.- 30-35 do do e ieiiiiiiiiiianl
. 20
............... do Flat e aaes
30
28R 20 do Slope |-
¥ 31
o0 ] Coweeeureo..i Well DrillecsIne._...] Dr | 400 ... 6 |- 6 do do el
! 32|Do.... e tdoo ... {do._.o....o.....f Dr | 200 j.......b 6 oo 7 do do |l
33
Salem.. . ... _....... T.R.Starr___.___..| J.R. Cummings.._...| Dr | 305 ..._....1 6 ... 18-20 | do Flat
. 4 Do ... J.M.S8house____._..{do_. ... ... 40R 13 do do
35 | 414 miles N of Winston- | Mineral Springs .
Salem. ... ._...... SchooiNo.2.......jdo................| Do | 140 L..__...f 6 Gooeea.-- 8-10 | do Slope |
- ~36 | 515 miles N of Winston- Forsyth County
Saletn. ... Sanitorium. ... [ do. ... ... ... 55R 20 do Hill Originally tested at 55
gallons a minute, now
yielding 18-20.
P 37 | 6% miles N of Winston- | Forsyth County
Salem. ____.._.__..__. Home._..........] mings..........._.| Dr } 315 |........f 8 j..o.... 90 do Slope | ...
38| Do R. M. Cox, Dairy... 3R 16 do Draw | . .l
30 | 234 miles SE of Bethania_| WSJS Broad-
R casting.. . ......_ 1R 12-15 } do
40 | 1{ miles B of Bethania___| De. W. N, Walker...j do._ ... ..... 104+ | do
41 | 1 mile ST of Bethania. .. .| W. H. Yarborough.. ? do
42 | 114 miles SE of Bethania_| J. Lee Keiger. ... 85 do
43 ) Do Oid Town School._..| J. R. Cummings...._.| Dr | 220 j........} 6 |........ 124+ | do
) 44 | 14 mile SE of Bethania. _.| Harey P. Taylor__.__| do_..__............} Dr | 376 [...I....| OM }|...o.--. 10 do
‘ 45 | Do do. . ... {do..__. ... 50R 7-8 do
46 | 114 miles SW of Bethania_| O. T. Fowler, Z. B.
Gambill..___..___ 23R 12-15 | do Draw
47 | 214 miles NW of Vicuna__{ Dr.J. C. Carlton__. .| M. A. Holder_......{ Dr | 276 | _......| 8% |.......- [ T R A,
48 ¢ Vienna__ ... _._..__.___ Vienna School.....__|do..._........_.....{ Do | 226 ...} 6 f........ 10-12 | ... Hill
49 | 2 miles W of Vienna__. . | H.S.Stokes......__|do_.... ... ....._..| De | 200 |........f 5 [-------- 50 _.| Slope
50 [-3 miles SW of Lewisville. .| Frank C. Martel.._ Y do.................f Dr [ 240 ... 6 J........ [T = I do Water slightly hard.
51 | 3 miles SW of Lewisville__{ Frank C. Martel____} Heater WellCo..._..| Dr | 100 | 38 | 6 [-..----- 10 Geiss Draw Water slightly hard.
52 | 314 miles SW of Lewisville_| High Point PPower
Projecte oo oooo e D} 4B Lo 1O 15 do e
53 | 1 wmile SW of Lewisville_..| Larry Tucker_._..... 3 do Hill Soft water.
. 54 | Lewisville..._......_..._ Mrs. Annie Ogburn. . 2 ' | Granite Flat
55 | Do........_.. .. .__| Lewisville Sehool. .. 8 do Hill b
3 56 | 1 mile S of Lewisville.. ... M. A, Braswell.___ . 7-8 | Gneiss Valley Soft water.
57 | 234 miles S of Lewisville .| Wm. Harper_... ... 4 do Slape
5 58 | 2 miles E of Lewisville__._| Smith Estate.______}do_ . ............| Dr | 7 ...} 5% j........ 6 Granite Hill |l

1, 2, 3 Footnotes given at boginning of table,
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Ricorps or WeELLS 1IN Forsyri County—Continued

73

Well Depth |Depth off Diameter |Depth to] Yield
Num- LocaTioN OwnNer DrivLkr! Typeof | of Well | Casing | of Well | Water |Gallonsa Chiet | Topographic Resanks
ber Wellz | (feet) | (feet) | (inches) | (feet)s | Minule Aquifer : Location

59 | 4 miles I¥ of Lewisville..__{ J. M. Vogler..._._ . M. A.Holder. ... Dr 400 fo.oo--. 5% Ly | Guetss Hil |l

60 | Doo.oooo .. C. F. Coble_ Well Drillers Ine._ . Dr 180 27 6 2% i do . do R

Gl | 3 miles IS of Lewisville.___| IraSpeas__.. .. ___. M. A. Holder_._ ... Dr 340 ... .. 5% 0 do Valley Not used; supply insuffi-
cient.

62 | 5 miles W of Winston-

Salem._.__ .. ... .. ... Mrs. O. E. Holder_. .| do_ ... .._...._. Drc 176 ... 534 ... 10 do R I ISPV
63 | 4% miles NW of Winston-

Salem_.__ ... ... Mt. Pabor Church. | do..._.._ .. _.____. Dr 330 | .. 558 fowceoo-- 6 do Flat |
64 | 143 miles W of Hanes_ . _ .| South Fork School...| do_._.._ . .______. Dr 225 |..._.... 5% ... 8+ do e
65 | 34 mile SW of Hanes_ .. __ Emery Burke...._.. doo___.. .. Dr 201 125 5% 30R 8 do Hill Temperature  6015° F.;

water slightly hard.

66 { Hanes.___ .. ....._._._| P. H. Hanes Knit-

ting Co._.. o | ... ? 80 80 2 U 10 do Valley Six other wells, 40 to 80
feet deep; all pumped as
a unit yield 54 gallons
a minute

67 { Do...... ... ... doo o Dr 150-200f._ . _.___ 5 Jo...... 16 do do Pumping level about 30
[ect.  Soft water.

6 | Do....o ..o ... dooo M. A. Holder..__...| Dr 102 ... 5% 32R 15 do Ridge Reported drawdown 30
fect st 10 gallons a
minute.

69 { Do_ N ool ? 64 64+ 2 |l 24 do Valley Combined yield of this
and seven similar wells
is 24 gallons a minute,
Flowed when drilled.

T0{ Do.. ... ... ... ... Grapette Bottling

Plant ... _______ Well Drillers Tne.__.. Dr 3238 (...t 6 ... 30 do Slope | ...

Tt {Do.... ......... Mrs. G. F. Feezor. .| M. A. Holder_ ... Dr YT 5% . 9 do do Water moderately soft.

72 1 1 mile NE of Hanes_. . __ Sclected Dairies Co..| Well Drillers Inc.____ Dr M8 | [ S VU 30 do do ..

W | Do dooeooi M. A, Holder_..____ Dr 410 | 6 . .. 13 do do Tested at 38 gallons a
minute, but did not
hold up.

4 Do ... . It. E. Lasater; Smoke

House____._._____ do oo Dr 538 f........ 6 f..._... 50 do do Will not hold up to 50
' gallons s minute if
pumped continuously.

75 | 2% miles W of Winston-

Salem. . ... ... C.C.Hauser. ... Vdoo._.._... ... Dr 380 | 5% oo 164 fdo b .
6| Do ... ... ... Jack Glen Dr 350 . 5% ... ... 16 Gueiss Valley | ... ... ...
77 | 3 miles NW of Winston- | R. J. Reynolds,

Salem. ... ... ... oo Dr 00 |.__.__.. 6 ... 25 do do Lol el
WiDooooowooovn | doeee do. ... Dr 425 ..., [ T 35 do do ‘Temperature 5914° F.

79 { 3% miles NW of Winston-

T O John Whitaker. . __. M. A. Holder.... ... Dr 206 6 do Draw | ...
80| Do... ..... .. ... do_.._.o..... doo oo Dr 134 50 do do ...
81 | 34 miles NW of Winston-

Salem...... ... .. ... J.B. Harper......_. doo.ioea L Dr 600 | ... 5% |........ 7 do .
82 | 3 miles NW of Winston-

Salem. .__.. . _._..__ Dau Drummond. .| do ....______._ ... Dr 125 |........ 5% ... 5 do e
83 | 234 miles NW of Winston-

Salem.. .. ... __. Graylyon Bstate. ..y do___...____._..._. Dr 20 f....._.. 6 |..oo.... 55 do Draw Water slightly hard.
8t | Doo...... ... ... R. E. Norfleet

Istate. ... _.. doooo ... Dr 25 ... 4 ... 3 do e

85 | 3 miles NW of Winston-

Salem . ___..__..__ Mrs. C. A. Babeock | ... ... ___ Dr 45 | ... I' S DU 18 do Valley Two wells, combined flow
18 gallons a minute
(wells are not pumped,
but overflow at sur-
face.)

86 | 2Ly miles NW of Winston-|

Salem. .. . _ C.W. Myers._._.____. Well Drillers [uc...... Dr 40 |........ 6 |..._._.. 20 do | e
87 | Winston-Salem. ___._____ DPeerless Tee Crenm

Cooiiii . W. A. Chambers._._| Dr 198 |..._.._. 10 61 | 100 do Valley Water cnters well st 73
and 150 feel.

88| Do....o.... ... . Crystal Iee & Coal

Co e | Dr 404 [ ... 6 ..., 434+ | do do Temperature 61° F.
8% { Da. Taylor Tobuceo Co. .| Well Drillers Inc.._._| Dr 420 ... 6 |..._.... 21 do do | ...
90 | Do. Browa-Willixmson

Tobaceo Co. ... | do. .o .. Dr 401 75 6 . 100 da Slope Water enters well at 375

feet.

1, %, 3 Footuotes given at begiuning of table,
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GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

Depth [Depth off Diaincter |Depth to] Yield
LocaTioN OwnER Daiuier! Typeof | of Well | Casing | of Well | Water |Gallonsa, Chief Topographic REMARKS
Well? (feet) (feet) (inches) | (feet)® | Minute Aquifer Location
901 | Winston-®alem. ... .._._ | Southern Dairies Co. | M. A. Holder_._.. .. Dr 324 118 5% .o--... 17Y4 | Gneiss Slape Water from 118 fect. Not
used at present
92 | Do oo ColonclStores, tne...| L. R. Hartsell____. . Dr 27 d..... 4 . 2-3 | do Hill
91 Do.. o R. J. Reynolds Co.,

Power Plant_ . ___. Well Drillers Ine.._._ Dr 714 100 6 ...l 40 do Valley Most of water from 200 to
250 feet. Amalysis in
table.

94t Do R. J. Reynolds Co.,
Foil Plant_ ... ... M. A. Holder... ... Dr 316 | .. [ I 35 do do |l
95 ) Do_oo i Carolina Narrow

Fabrie Co.._......| Wecll Drillers Ine.._. Dr 268 .. ... 6 ... 24 do Slope Reported hardoess about
75 parts per million.

96| Do_. ... .. ....... Hanes Hosiery Mills

Co., No. 1_ .. JR.E.Faw____._.._. Dr 41 i 8 48R ... do Valley Very poor yield, not used.

97 | Doo ... ... Hanes Hosiery Mills )

Co., No. 2. . ... doo__ ... ... Dr 211 32 8 46R 30 do do Well is crooked, pump
cylinder cannot be set
below about 65 feet.

98 Do ... Hanes Hosiery Mills
Co,No.2A .. fdo_o......... . ... Dr 40514 35 8 ... G5 do do Wells 96, 97, and 98 arce
. “less than 50 {eet apart.
N Pumping well 98 lowers
water level in well 97,
09| Do........... Hanes Hosiery Mills
South Well . _ Hanes Hosiery Co._.} Dr 007 ... 8 35 do do
100} Do........_ ... - Hanes Hosiery Mills

North Well. ...} do......_.._.... .. Dr 560 |__.._... - J . do do Close to well 99 so that
ptumping well 99 lowers
water level in well 100.

101 | East edge of Winston- Winston-Salem Tour-
Salem__._.. R S ist Villago. _.____. M. A Holder.......| Dr w | 55 10 do Slope Hard water.
102 Do, . ....... J. B Mecum . Well Drillers Inc. .- Dr 104 50 6 3-4 do Hilt el
103 Dot G. D. Pureell..__._. doo. ... .. Dr 121 | ... 6 | 2-3?7 Slope Dug 40 fect. Water
do slightly hard.
104 { Do. . ... .. - .- Wiley Myer____ do. . ... ... D-Dr 4 S T 6 47R 2-3 il Dug 50 fect.
105 | 314 miles E of Winston- do
Salem.._. . City View School. _ M.A.Holder. . ..} Dr 240 6 p ... 6-8 do do ..
106 { Do_....._.. ... . Well Dritlers lne.__._ Dr 300 6 ... 4] do do No water.
107 | 4 miles SE of Winston-
Salem____.......... doo oL Dr 98 12 6 | _..... 4 do do Temperature 59° F,
108 | Do Lioll. do..... ..., Dr 9 ... 6 |-, 5 do do s
100 { Do........... J. R, Cummings. Dr 95 15 6 _ 8 do Flat Soft water, no iron.
10 | Do o ... Well Drillers Ine..__. Dr 180 e 6§ ._..._. 4 do Hill Drilled most of way in
rock.
111y Do. . ... .. .. ...
dooeo............} Dr 67 |- G 15 25-30 | do Slope Water slightly bard.
1M2{ Do .. .._.._...._. C. W. Clodfelter, Sr._} J.R Cummings____. Dr (i P 6 ... 54 do Flat Whater slightly hard, no
tron.
18] Do C.E. Eberto........ A0 e Dr 135 |eeeeee. 2 45 | do do "Soft water.
114 | 5 wiles SE of Winston-
Salem_.__..... . _. Z.V.Ashe. ... ... Well Drillers Ine..._. Dr 0 18 [ D S do Hill Adequate  supply. No
water in another well,
! 386 feet deep.
115 | 514 niiles SE of Winston-
Salem. ... _.._.... A.T. Dize. _ doo o Dr 169 80 6 40 do Valley | .. .. .. 5
116 | 534 mites SE of Wiuston-
Salem____.. R .. C. Shugart_._____ do.. .. ... Dr 0814 30 6 35R 7 do Hill .
117 | 6 miles SE of Winston- ’
Salem__ ... wemmmeen CoAVBreudel oo} Lol Br 30 39 24 M fL do Flat ] il
118 | 5% miles E of Winston-
Salems__ ... _....___ A R.CRights oo o0 .. ... Dr B3t T [ DO I, do Hill .
119 | 4 miles SW of Kerners- Sedge Garden
ville. ... . School._ .. .- .._._.| J. R. Cummings___.. Dr 75 |o... [ I 124 j do Draw B EE TSRS PRI
120 | Kernersvitle.. . ..__.._ .. Town. ... __..___. Hudson Well Co. ... Dr 580 j.o_.__.. 6 .. 10 Granite Flat Not in use.
1220 (Do . Geo. B. Fulp & S.G.

Raiues. ... ..___. J. M. Cummings. ...} Dr 1507 ... £\ S S BN do do Abandoned.

122 J. R. Cummings. ... Dr 1507 8§ 75? do do Supply failed; abandoned.

123 do. .. ... Dr 1757 6 [ S do do Abandoned.

24 Do L Adams Millis. ____. do. oo Dr 308 | 6 65R 18 do Slope Analysis in table. Tem-
perature 6014° F.

1, 2, 8 Footnotes given at beginning of table,
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RECORDE oF WELLS 1N ForsYTH Couxty—Continuerd

Well Depth |Depth of| Diameter |Depth to| Yield
Num- LOCATION OwnER DriLien! Type of | of Well | Casing | of Well Water |Gallonsa Chicf Topographic REMARKS
ber Well2 | (feet) | (fect) | (inches) | (feet)® | Minute Aquifer Location
125 | Kernersville .. ... ... . ._. Yance Kaitting Co...| J. R. Cummings.-...] Dr 18 |.._..... [ R 9 Granite Fiat Owuer uses a water soft-
cner.
125a; 2 miles SE of Kerners- R. J. Reyuolds Co.
ville . ... I Storage warchouse | M. A. Holder_. .. ___ Dbr 335 (S PO 35 do Draw |0 .. ...
26 | 2 miles S of Kernersville. .| C. M. Linville._____ J. R. Cummings_.__.| Dr 106 [i] 1) (A Gneiss? Slope ... FU
127 Do .o . J. Edgar Smith Heater Well Co.___..{ D-Dr | 100 6 3IR 20 do do Dug 35 feet. Water
slightly hard.
128 | 414 miles SE of Union
Cross. ..o ... F. T, Miller.__...._.| L. R. Hartsell.___._| Dr 80 ... 6 25R 10 | Gueiss do Soft water,
129 | Union Cross. ... ..._... Union Cross School._| M. A. Holder...._._ Dr 150 |........ 6 ... 8-10 | Granite Flat | .
130 | 514 miles § of Winston-
Salem. .. _..... ...} LILWilson.__....{do............__... B-Dr 63 23+ [ P H do Slope Soft water.
131 1 6 miles S of Winston-
Salem_ ... ... Henry H. Barnes_...} McGee..._._.._._.. Dr mo  j....... [ J PR B do Flat
132 | 434 miles S of Winston- D.S. Lamm & Carl
Salem. ... Pope. oo el Dr 111 S D 2 O do Slope Adequate supply; water
slightly hard.
133 | 334 wmiles S of Winston-
Safem_ ... ... Paul A. Jones. .. ___ M. A. Holder. .. ... Dr 10234 ... ... 6 14R 19 Gueiss Draw Reported drawdown 36
. feet.
134 | 4 miles S of Winston-
Salem..__........_._. Griftiith School._.___ doo ... ... Dr 160 {-oooonn [ PO 10+ | do Flat | .
135 | 314 miles S of Winston-
Salem_ ... .. .. __ John Yokeley. ... do.. ... ..., Dr 50 ... 6 |........ 10-15 | do Slope Soft water.
136 M.C. Rumley_ .. ... do. ... Dr K T PO [ S SO 10 do do Do
137
W.P. Spach.._____. Well Drillers Inc.. ... Dr 138 |........ [ . 1t Granite Flat ...
138 L.B.Spach.._.. .. _|do_...___......_.. Dr 70 20 6 30R 14 do Draw Water moderately soft.
139 F. L. Gobble_..._.__| Sam Miller___._._._. Dr [ O, 6 54R 10-207 | do Hilt Large yicld reported.
140 R.O.Fulta.__.._ ... M. A. Holder. ... .. Dr 75 75 132 20 . 6 de L. Well screened in granite
“sand".
M1 { Do ... .. . .. FoA Martin.__.__ ..o Dr 92 ... 6 2R |._...._. do Slope Adequate  supply. Soft
water.
142 | 2 miles 3W of Hanes_ . ... 0. V. Butner__ Dr 104 5% ... 20 Gneiss Flat |
143 | 3 miles NE of Clemmons._| W. L. Thomas Dr 400 % ... 0 Granite Hiil Hit rock about 6 fect be-
: low surface.
144 | 214 miles NI of Clemmons | Warners Store.. ___ . Dr 78 ... 554 j....o-.. 3 do
145 | 2 miles E of Clemmons_._| Mrs. W. B. Edison_ _ Dr 190 ... g 137 Gneiss
146 | 136 miles B of Clemmons__| J. C. Goodman. - Dr 172 4 do
147 | Clemmons_._......... ... H. A. Cumby.. _ Dr 103 3% |.oeaao- 8 do
148 | Do ... H. B. Stimpson_ _ ... dooo oo ... Dr 060 | 5% |.o..-.-. 15 do
149 | Do.... . ... ... Clemmons Sechool.__.| do. ... Dr 120 s 5 ... 12V5+4+| do do Tested at 12)4 gallons a
minute.
150 | 2 miles N of Clemmons_._| N. W. Beek_._____._| Bishop._...__.___ . Dr 87 tooeoi.o- 4 . 7 Geniss Slope Hard water.
151 M. A. Holder..._... M. A Holder.....__ .Dr 28 20 5% f.oo_.... 7 do Draw | .
152
Edgar Tesh._.._.__. do ...l Dr 62 |- 5% | 10 do Hill |
153 Mrs. J. M. Brower._|do.._.....__._____. Dr 04 ... 5% ... 6 do do
154 Dr.J. C. Casstevens_{ do____.____.____... Dr 500 40 5% ... 0 do Ridge | o ...
155 | Do . J. B. Swain & Mrs.
Strupe. ... _.._ Dr 285 (..o - S PR, 0 do do
156 C.H. Wiles_.__.___. Dr 52 48 5% |........ 10 |eneiiiaioe Draw
157 Mrs. Eva Hinshaw. . Dr 125 |........ 5% |......_.
158 Dr. J. C. Casstevens. Dr £ T P 5% |--aoo.-.
1390 R. E. Lasater. .. _._. Dr- 130 | 5% 18R
160 John Mechum_____. Dr 146 |........ 5% 42R
161 Tanglewood Farms_ _ Dr {17 J 6 20R
162 doo..ooo. Dr 103 |- [ 2 P
163 W. N. Reynolds_____ Dr 54 ... 5 ...
164 | 3 miles S of Clemmons__._{ Duke Power Co.._ .. Dr Ho ... 5% |oeoaoo.. 10-12 | Gnoiss Hilt Aualysis in table. Tom-
persture 60° F.
Recorns or Serinas 1x Forsyrir Counry
Yicld
Location OwnNeRr Nawmg gallons o Chief aquifer Tapographic REMARKS
minute location
A 1% miles SE of Kernersville . ___. Pilgrin: Holiness Church.._ ... Bethel Springs. ... 1.5 Guelss........__... Yalley. .........._. Depression-contact spring,  Flows into
large syuare concrete pit.

%, 2,3 Footnotesgiven at beginning of table.
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ANALYSES oF GROUND WATER FROM Forsyriz COUNTY. NORTH CAROLINA

(Analysts: E. W. Lohr and M. S. Berry, U. 8. Geological Survey. Numbers at heads of
columns correspond to numbers in table of well data)

(parts per million)

2 3 93 124 164
Silicia (S102) . . . . oo ... 31 28 22 31 29
Tron (Fe)_______._ 02 .02 .03 03 .03
Calcium (Ca) 5.7 22 64 23 6.7
Magnesium (Mg) 3.1 8.0 24 7.4 3.0
Sodium and Potassium (Na+K)_..____.......__.__ 14 7.2 67 7.0 " 1.3
Carbonate (COs) .. ... 0 0 0 0 0
Bicarbonate (HCO3 63 2 46 92 30
Sulfate (504)...___ 3.2 9.1 i0 17 3.7
Chloride (C1). . 1.2 1.5 225 5 1.2
Fluoride (FY. ... b Nl I T S
Nitrate (NO3)_._.. .0 .0 47 2.0 2.2
Dissolved solids. ... . ... 89 130 603 143 71
Total hardness as CaCOa_ ... . .. ... _. 27 88 258 88 29
Date of eallection. ____ ... ... ... _.__..__ May 21,1943 | May 20, 1043 | Oct. 16, 1042 | Oct. 13, 1942 | May 19, 1943
Depth (feet) 130 350 714 308 110

Chiefl aquifer Cineiss (ineiss Ginciss (iranite Granite

GUILFORD COUNTY
(Area, 651 square miles; population, 153,916)

Geography, physiography, and drainage.—Guilford County, in the south-central part of the Greensboro
area, is the largest of the six counties and has the largest population. It has four incorporated cities and
towns and about 14 unincorporated towns and villages. Greensboro, located in the center of the county, is
the largest city and county seat. High Point, the only other city, is in the extreme southwestern corner of
the county. Greensboro is an important center of textile manufacturing and High Point also has a number
of textile factories, although it is better known as a center of furniture manufacturing. There are a few
factories in the smaller towns and villages, but the remainder of the county is dominantly agricultural
Guilford County has a good system of paved roads and railroads, most of which radiate from Greensboro.

Guilford County is in the Piedmont physiographic province. Its surface is formed by the uplifted and
partially dissected peneplane of that province. The land surface near the larger streams is gently rolling,
with a relief of 100 to 150 feet. The interstream areas are broad and generally quite flat. No large trunk
streams flow through or near Guilford County and therefore there are no deep valleys. Because the base-
level is higher, dissection has generally been less extensive than in other counties of the Greensboro area.
Guilford County is underlain by rocks of several different types. Because some of these differ considerably
in resistance to erosion, both the topography and the drainage pattern are greatly influenced by the geology.
However, topographic maps have not been made of any part of the county, and the geology is complex and
at many places obscure, so that the exact relation of the topography and drainage to the geology cannot al-
ways be ascertained. The outstanding feature is the northeastward trend of the ridges and streams. Ap-
. parently some of the streams flow along or near the contact between different kinds of rocks, whereas others
flow in weaker rocks, the more resistant rocks forming interstream divides. The major exception to the
northeastward trend of the streams is Deep River, which flows southeastward chiefly across diorite and
granite, which are uniformly resistant.

Practically all of Guilford County is drained by the two main branches of the Cape Fear. Rive.r syst(?m,
Haw River and Deep River. About 75 percent of the county is drained by Haw River and its tributaries,
the most important of which are Reedy Fork, Buffalo Creek, and Alamance Creek. Practically all of the

. remaining 25 percent is drained by Deep River, only a few square miles of the southwest corner of the
- county draining southward into Yadkin River.
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Geology.—The geology of Guilford County apparently is more complex than that of any other county
of the Greensboro area. Seven of the nine geologic units crop out in Guilford County and the areal distri-
bution of most of them is quite irregular.

The gneiss unit crops out in several irregular belts extending northeastward across the northwestern
corner of the county. These belts are separated by areas of porphyritic granite, which was intruded into
the gneiss. The principal rocks of the gneiss unit are banded quartz-mica-feldspar gneiss and quartz-mica
schist. They are chiefly of sedimentary origin, and although the rocks have been greatly changed by meta-
morphism at many places the bedding planes can still be distinguished. The granite has intimately intruded
the gneiss so that the boundaries between the two units necessarily are greatly generalized.

The greenstone schist crops out in large, irregularly shaped areas in the southeastern two-thirds of the
county. These areas are separated by areas of sheared granite. The greenstone schist consists of a green
fine- to medium-grained basic schistose rocks, chiefly of voleanic origin. At most places the rock is highly
schistose but at a few places it is coarser and fairly massive.

The sericite schist crops out in a belt extending northeastward across the county from a point near Guil-
ford College. It is closely associated with the greenstone schist and may be a metamorphosed tuff or possibly
a metamorphosed clay. The rock is greatly weathered, and usually the only recognizable minerals are quartz,
sericite and iron oxide, the latter apparently an oxidation product of chlorite and hornblende.

The slate unit is limited to a narrow, highly irregular belt extending across the southeastern corner of
the county and to a small patch in the south edge of High Point. The rocks are mostly tuffaceous slates but
include some clay slates.

The sheared granite is exposed over about 50 percent of the southeastern half of the county, where it
forms a fairly continuous area interrupted by large patches of greenstone and slate. The granite is gen-
erally a moderately coarse pink schistose and gneissic rock consisting chiefly of quartz, biotite, and feldspar.
The granite has been considerably metamorphosed and intensely sheared. The outstanding feature of the
granite is the schistose and slaty dikes, which are green in color and greatly resemble the greenstone schists.

Diorite crops out at a number of places but was mapped separately at only two places. The outcrops
otherwise are’too small or not well enough exposed to map separately. Places where diorite crops out but
is not shown on the map include the vicinity of Sedgefield, Pleasant Garden, along State highway 62 between
Climax and High Point, and an area about 6 miles north of High Point. The diorite is a medium- to coarse-
grained, dark-gray to greenish-gray rock consisting chiefly of plagioclase and hornblende. It generally is
massive but at a few places is somewhat schistose.

The porphyritic granite outcrops in irregular, elongated patches across the northwestern corner of the
county, where it is closely associated with the gneiss. In places the gneiss has been completely assimilated
by the granite but in other places the gneiss has only been impregnated by emenations from the granitic mag-
ma. Because the granite has so intimately intruded the gneiss and because every gradation between true
granite and true gneiss can be found, the map is necessarily greatly generalized.

The porphyritic granite is generally coarse-grained and medium gray, with large phenocrysts of feld-
spar. The ground mass consists of quartz, biotite, and feldspar. At most places the granite is entirely
massive, but at some places the granite has some of the schistosity of the gneiss.

Ground water.—Nearly all domestic water supplies, many industrial supplies, and one of the three muni-
cipal water supplies are obtained from wells.

Dug wells are extensively used for domestic supplies in rural districts. Generally they are from about
15 to 50 feet deep and 24 to 4 feet in diameter. Wells can generally be dug deep enough in gneiss and
schist that they will not go dry even during a drought. However, at some places in granite, diorite, green-
stone schist, and slate, the rock is so close to the surface that dug wells frequently go dry.

Bored wells are used considerably in suburban areas and are cheaply and'easily constructed. They are
bored by power-driven earth augers and cannot go below the completely weathered zone. For this reason,
they are not always successful in rocks such as granite and diorite, where the water table at times declines
below the weathered zone. Most bored wells are cased, and where they are properly constructed and of
sufficient depth that they will not go dry, they are a satisfactory source of supply. Dug and bored wells
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" obtain their water from the weathered rock material at and just below the water table. For this reason,
extra precautions must be observed to prevent contamination. '

, There are a large number of drilled wells in Guilford County. Records of more than 350 drilled wells
are given in the tables of well data. Many of these were core-drilled with chilled shot and are 2 or 3 inches
in diameter. There are many other core-drilled wells in Guilford County which do not appear in the table.
Core-drilled wells have the advantages of all drilled wells and are cheaper than the larger percussion-drilled
wells. However, although they are satisfactory for domestic wells, their small size makes them unsatisfac-
tory for most industrial plants. About 7 or 8 gallons a minute is the maximum rate at which water can be
removed from a 2-inch well by a deep-well pump. The average yield of 157 wells 2 inches in diameter in
Guilford County is 6 gallons a minute and the average yield of 20 wells 8 inches in diameter is 1014 gallons
a minute. These quantities are near the maximum amount that can be pumped from wells of that diameter
and suggest that many of the wells would yield more than can be withdrawn from the well.

Most industrial, and public-supply wells are drilled with a percussion drill and are from 4 to 8 inches in
diameter. The 6-inch well is by far the commonest. The larger-diameter wells encounter more fractures
and cracks than small-diameter wells. Also, because a larger pump can be used, more water can be pumped
from a large-diameter well than from a small-diameter well.

Drilled wells, both core-drilled and churn-drilled, have certain advantages over dug or bored wells.
Because they are generally tightly cased and the water is obtained from crevices in the rock, they are
much less liable to contamination. The depth of water in the well is generally large in comparison with the
fluctuation of the water level, so that the yield decreases only slightly during a drought.

A summary of data on drilled wells 3 inches or more in diameter is given below:

TABLE 16—SuMAMARY oF DaTA oN WELLS IN GUILFORD COUNTY
(Drilled wells 3 inches or more in diameter)

ACCORDING TO ROCK TYPE

Yield {gallons a minute) Percent of wells
Number of Average _ yielding less
Tyrr oF Rock Wells Depth ’ than 1 gallon
(feet) Range Average Per foot of a minute
Well
(€3 U, 20 123 1— 50 15.8 0.126 5.0
Greenstone schist. ... ... __._.._. 67 163 1—200 36.5 223 3.0
Sericite sehisb...._..._.._..._..._._ 8 116 5— 20 11.1 .105 0
Slate. - oo eeeae 4 273 5— 15 10.5 .039 0
Sheared grafite. . ... oo _ooooo- 54 175 0— 70 14.4 093 13.0
Porphyritic granite. .. ... ... ___ 26 137 14~ 30 10.9 .079 3.8
Allwells. .. o 179 158 0—200 22.0 139 6.1
ACCORDING TO TOPOGRAPHIC LOCATION
Yield (gnllons a minute) Percent of wells
Number of Average yielding less
Toroararuic LocaTion Wells Depth than 1 gallon
(feet) Range Average Per foot of a minute
Well
Hil oo ..o 41 203 0—t00 15.5 0,076 24 .4
Flabo e 44 170 0200 22.2 131 X 2.3
SIOPe - et 55 130 - 2—120 21.8 .108 0
DIAW e e e 16 125 24— 76 22.8 .182 0
Valley - .o iaaaas 22 168 10—100 34 .4 218 0
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According to this table, wells in greenstone schist have by far the greatest average yield and average
yield per foot of well. Wells in the gneiss unit rank second both in average yield and average yield per foot
of well. Wells in sheared granite rank third in average yield but are fourth in average yield per foot of
well, being exceeded in that respect by wells in sericite schist. Wells in the porphyritic granite rank fifth in
both respects and wells in slate are sixth ‘and lowest. However, data on only four wells in slate are included,

-one of which was very deep and had a low yield. If this one well were omitted, the record for the slate .
would be more than twice as good. It is obvious that not much importance can be given the position of the
slates in table 16. The relative rank of wells in slate is given more accurately in table 1.

Although the greenstone schist is generally an excellent aquifer, at some places it is not. In the vicinity
of Whitset and southwestward it apparently yields rather meagerly. Wells in the greenstone schist between
Greensboro and Browns Summit and in the vicinity of Sedgefield have not been uniformly successful. For-
tunately, at most places where water is needed for industrial purposes, excellent wells have usually been
obtained.

More wells are drilled in granite (including together the sheared granite and porphyritic granite) than
in any other rock. Results have generally been quite uncertain. No particular area can be designated as
unusually poor, except possibly the vicinity of the County Home just east of Greensboro, and no areas can
be designated as exceptionally good. At a number of places where a well several hundred feet deep was
drilled and only a few gallons a minute was obtained, a second well drilled a few hundred feet away obtained
several times as much water. It is apparent that the success or failure of a well depends on encountering
fractures and joints in the rock. The second part of table 16, showing the average yields of wells in differ-
ent topographic location, is significant in that connection. Wells drilled on hills have by far the lowest
average yield and average yield per foot of well. Wells in valleys have much the highest average yield and
average yield per foot of well. Wells in draws are second, on slopes third, and in flat areas fourth. Wells
on hills have an average yield 30 percent less and an average yield per foot of well 42 percent less than wells
drilled on flat areas. A hill is a poor location for a well because it is quite commonly underlain by rock which
is more resistant to erosion. In many places the rock in hills is resistant to erosion because it has few frac-
tures, joints, and similar openings facilitating -the movement of ground water, which promote weathering
and thus make the rock easily susceptible to erosion. Naturally if the avenues of movement of ground water
are limited, the amount of water yielded by a well drilled there will be small.

In some of the other counties it was observed that wells drilled in draws had a greater average yield
and average yield per foot of well than wells drilled in valleys. This was attributed to the relative large
width of the valley in comparison with the width of the fracture or joint zone which originally determined
the location of the valley. Draws, on the other hand, may be either wider or narrower than the zone of
weakness which localized them. That wells in the valleys of Guilford County have a higher average yield

and average yield per foot of well than wells in draws may be partly attributed to the small size of the
Guilford County valleys.

Analyses of eight samples of water from wells in Guilford County are given in the table of analyses.
Seven of the samples are from wells in granite and one is from a well in greenstone schist.

The seven samples from the granite ranged from soft to very hard and from 0.0 to 0.04 part per mil-
lion in iron content. ' There is evidence of considerable contamination in some of the samples and in these
there is little correlation between depth and hardness. However, in the samples from wells 22, 43, and 111,
which appear to be free from contamination, increasing hardness correlates with increasing well depth.

The water from the well in greenstone, well 328, which has a relatively large amount of chloride, sul-
fate, and nitrate and therefore appears to be somewhat contaminated, is moderately hard.

Temperatures range from 59 to 63° F. and average 61° F.

Municipal supplies.—Gibsonville, population 1,753, has had a public supply since 1822, obtaining its water
from two deep wells, one in Guilford County and the other in Alamance County. Well 234, Guilford County,
is 201 feet deep and yields 100 gallons a minute. Well 139, Alamance County, is 33514 feet deep and was
tested at 112 gallons a minute but is now being pumped at about 45 gallons per minute. Well 233, Guilford
County, is only a short distance from well 284. The pumping of the one causes a large drawdown in the
other, so well 233 was abandoned. Logs of wells 233 and 234 are given following the table of well data.
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- ‘The turbine pump on well 234 discharges into a 154,000-gallon concrete reservoir. Centrifugal pumps

force the water into the mains. A 75,000-gallon elevated tank gives additional storage. Well 139 in Ala-
mance County pumps directly into the mains. The water from neither well is treated. Consumption of
~water averages about 55,000 gallons a day.

Greensboro, population 59,319, obtains its water from an impounded lake on Reedy Fork and Horsepen

000,000 gallons. An auxiliary reservoir a mile south of the lake and 120 feet higher gives additional raw-
-water storage of 20,000,000 gallons. The water is pumped to the treatment plant in the city through a 24-
* inch line by three steam-driven centrifugal pumps and one water wheel. Water treatment consists of coagu-
. lation with alum, filtration, chlorination, and final adjustment of pH with lime. There are two concrete
clear-water reservoirs with capacities of 3,000,000 and 18,000,000 gallons, respectively, and two elevated
tanks with capacities of 250,000 and 500,000 gallons, respectively. -The capacity of the treatment plant is
12,000,000 gallons a day. The maximum consumption is about 7,000,000 gallons a day and the average is
about 5,500,000 gallons a day. About 25 percent of the water is used by industries.

In addition to the municipal water plant in Greensboro is the Buffalo Water Works, owned by the Prox-
imity Manufacturing Company. Water is obtained from Buffalo and Richland Creeks. The total capacity
of the storage lakes on these creeks is about 1,000,000,000 gallons. The water is treated by coagulation with
alum and lime, filtration, final adjustment of pH with lime, and chlorination. The filter plant has a capacity
of about 4,500,000 gallons a day but filter plants at some of the mills increase the capacity to about 8,500,-
000 gallons a day. The total consumption is about 8,000,000 gallons a day, most of which is used by the
mills. Nearly 7,000 people in the mill villages are also supplied with water.

: High Point, population 38,495, obtains its supply from an impounded lake on Deep River 5 miles north-
" east of the city. The dam is 45 feet high and the lake has an area of 350 acres. The water flows by gravity
4,000 feet through a 30-inch pipe to the raw-water pumping station. Four electrically driven centrifugal
pumps with a total capacity of 8,000,000 gallons a day and one gasoline-driven pump with a capacity of 3,500,-
000 gallons a day pump the water to the treatment plant through parallel 24-inch and 12-inch lines. Treat-
ment consists of coagulation with alum, the addition of ammonia and chlorine, filtration, secondary chlorina-
tion, and final adjustment of pH with lime. The clear-water reservoir has a capacity of 3,200,000 gallons and
a 1,000,000-gallon elevated tank furnishes additional storage. The pumps on the distribution system exactly
duplicate the raw-water pumping system. The capacity of the source is reported to be 15,000,000 gallons
a day and the capacity of the treatment plant is 6,000,000 gallons a day. The maximum consumptlon is
about 4,000,000 gallons a day and the average is about 3,500,000 gallons a day.

Recorns oF WELLS IN GuILFORD COUNTY

Well ) Depth |Depth of| Diameter |Depth to| Yield
Num- LocaTion Owner DriLier! Type of | of Well | Casing | of Well | Water |Gallonsal Chief Topographic| . Remanks
ber Well2 | (feet) | (feet) | (inches) | (feet)? | Minute Aquifer Location
1| 145 miles W of Stokes-
dale..___....._....._. W. R. Hutchins.. .._| Well Drillers Inc.__.. Dr 222 ... .. 6 60R 1x | Gnicss Hill Soft water.
2 | 3% miles SW of Stokes
dale._.__._. .. ___._._ C.S. Linville.___. .. do. oo Dr 1004 ... 6 | 5 Granite Slope Hard water.
3 | Stokesdale____ ... ___.. Geo B. Jones_ . _..._ Z.V.Jones......._.| Cr-Dr 99 50 2 ... 4 Gneiss Flat Soft water, no iron.
4t Do. .. ... Jim Knight...___ el doo.. ... .. ... Cr-Drl t12 .. ... 3 | 5 do do Used by 3 [nmilies, Water
- slightly hard.
§{Do...._.. ... Dr. V. B, Bdwards. .y do_._____.___.__._. Cr-De| 95 |........ 2 JORIURR B do do |l
6| Do......... .. .....] Carl Lemon_.____. Well Drillers Ine..___{ Dr 188 57 [ 2R 15 do Valley Soft  water. Drawdown
reported 05 feet.
71 Do_... . ... _ .| Paul Knight._. ___. Z.V. Jones_. .. __. Cr-Dr| 110 ... ___. 2 |- 4 do Flat Soft water. .
81 Do ... Stokesdale School .y .o .. Dr Moo fooo.. [ PO 15 do do o
9 1 3 miles N of Summer- Mrs. Blanche
fleld. . ... Robinson_. ... __ J. Stafford .. _....._ Cr-Dr| 125 |...__... 2 5 do do No water ina 300-foot well

at same loeation
16 1 2 miles N of Summer-

field._ ... ... ... ___. C. C. Winfrec._..._.1 Frank Garduer_____. Cr-Br} 17 ... | S SO 3-4 | Granite do Waterslightly hard.
11 | 2 miles NW of Summer- Miss Elizabeth
field. .. . .. ... Ogburn____.__._. F.L.Smith_________ Dr 131% | 120 6 | 15-20 do do |l U, fe

t Vir Mach. Co.=Virginia Machinery & Well Co.,; Dan. Well Co.==Danville Well Drilling Co.; Sydnor Well Co.=8ydnor Pump & Well Co.
2 Dr=Drilled, Br=Bored, Cr-Dr=Core Drilled, B-Dr=Bared and Drilled, D-Dr== Dug aud Drilled.
3 Depth to water from land surface; R—=Reported, M=M easured.

. Creek, about 7 miles north of the city. The lake covers an area of 450 acres and has a capacity of 1,000,-,
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Well Depth |Depth of| Diameter |Depth to| Yield
Nam- LocaTion Ownen DuiLLent Typeof | of Well { Casing | of Well | Water |Gallonsa Chiel Topographic Reuanks
ber Wellt | (feet) | (feet) | (inches) | (feet)s | Minute Aquifer Location
12 | 1 mile NW of Sumumer-
field. ... .. ..o .. J. W. Winfreo.____.| Frank Gardner__.__.} Ce~Dr| 00 80 2 |aiao 5+ | Granite Flat ..
(Do Miss Elizabeth
Ogburn.___. ... F.L.Smith.__..__..}| Dr 5316 36 [ 18-20 | do do Soft water.
14} 1 mile N of Summer-
fiedd... ..o ... M. V. Winfree____..| Frank Gardner__._._{ Cr-Dr[ 90 |[..__.... 2 PO, 4 do do |l
15 | 1 mile NW of Summer-
feld.........__...... S.J. Ellington ... 67 2 40R 6+ | do do b
16 | 34 mile N of Summer-
feld....._....._._..._ C.L.Scarlett.__....{do........_._.__...| Ce-Dr| 60 |........ 2 [ 4 do do ..
w illey ... |do......._......_.| Ce-De| 18% | ... . - [ do Slope Soft water, no iron
18 Do Summerfield School__| J. R. Cummings. __.| Dr 225 ... 6 ... 12-15 | do Flat ...
19 | Do_. ... _._._......._.. S. 8. Blackburn_ ... Frank Gardner__.__ . 2 25 5 do do Soft water, no iron.
20 | Do ..., J.B. Thorp._....... W. B. Mayhew_____. 2 25R 5k | do do e
21 (Do, oo . L. A. Stafford... ..._| J. R. Cummiogs.._. 6 d5R 15 do do e
22 Do ... ... G. S, Miles (T. E.
Walter Stafford.__ .. Cr-Dr| 271}% 40 2 40R 16 do do Analysis in table,
23 W. B. Mayhew.__ Cr-Dr L2 S P 2 5 do do ..
24 Z. V. Jones_ ... -.1 Cr-Dr % ... 2 |l 1+ {do Hill ...
25 W.B. Mayhew._._._| Cr-Dr{ 97 |._._..._ 2 ... & do Flat Soft water, no iron
26 { Doooo . - Mrs. O. E. Shields. .| W. B. Mayhew__ Cr-Dr| 110 |.._..... 2 5-6 | do Flat L
27 (Do . ... L. A.Stafford..._._.{ do_....._...._._.. Cr-Dr| 100+ |._...... 3 . 10 do Draw b
(Hammer Mill)
28 (Do ... ... W. B. Stafford.. _____ J. Stafford Cr-Dr| 148 69 4 21R 7 do Flat Soft water, no iron.
29 .- 90 ... 3 I 5-6 | do do Soft water.
30 | 34 mile N of Summerfield_| A. C. Mets_ ... __. Frank Gardner_.__.. Cr-Drj 198 |..._.... 2 28R 15 do do Soft water, no iron.
31 {Do.. ... ... Mrs. L. H. Taylor...| W. B. Mayhew_.__..| Cr-Dr] 96 |._._.... 2 il 45 | do do ..
32 | Summerfield_____________ B. H. Hoskins. ____. do......_... 93 ..., 2 8-7 | do do [
33 | ¥ mile N of Summerfield.| Mrs. D. T. Todd....{ do_......__. 86 ... ___. 2 . 5-6 | do do Water slightly hard,
34 1 1 mile N of Summerfield. _{ J. H. Barhan______. J.Stafford_.._._.._.] Cr-Dr| 207 |..._ ... 2 .l 3 do do Hardness about 70 parts
per million.
35 | 2 miles NE of Summer-
field. ... . ... _. S R L. Stigall. ... Fank Gardner_______ Cr-Dr L T 3 |l do do Soft water.
36 | 1 mile SE of Summerfield..| C. O, Martin____.__ J. Stafford Cr-Dr| 126 |._.._ ... b2 7 do Draw Not uscd.
37 | 3 miles NE of Sumumer-
field ... ... ... G.T. Wilson.______. Frank Gardner._.. .. Cr-Dr| 140 |..._._.. 2 . 5 Gueiss ... .. Water moderately soft.
38| Do.... ceeemeeoeo 1 JUW. Dixon__ .. doo_.__ . .. ... Ce-Dr{ W0 |.___.... 2 ... 10 do Slope oo .
39 | 34 wiles NE of Summer~ | Mrs. J. Alice .
field....._._._....._. Wilson....__.__.. doa .. Cr-Dr| 100 j........ 2 . 4-5 | Granite -=-=------..| Water contains some iron.
40 | 4 miles NE of Summer-
feld. ... .. ... W. T. Clayton_._._. W. B. Mayhew._.__.| Cr-Dr| 82| ..._... 2 45 [do | . .. Soft water.
41 | 4% miles NE of Summer-
field. ... . .. R.J. Clayton. ._____ Frank Gardner.___ .. Cr-Dr{ 97 | _...._. 2 ... 4-52 | do .
42 | 2 miles E of Sununer-
field.. ... _ . ... ... Hubert Walker._... W. B. Mayhew.___..{ Ce-Dr{ 114 |[._._.__. 2 . 5-6 | do Draw Water moderately soft, no
iron.
43 | 3 miles B of Summer-
feld..... ... ... J. F. Mathews_ . ____ Cr-Dr| 130 90 2 35R 5 do Flat Analysis in table.
4 iDo....... . R.F. Shaw.__._ Ce-Dr| 100 {..._.... 2 . 2 do
45 {Do.. ... ... J. . Mathews. _ Ce-Dr| 100 [._._.... 2 6 do
46 | Do ... ... W. L. Moton_____|do_._._.___. .. ___ Cr-Dr| 157 100 2 . 5 do do Solt water, no iron.
47 | 415 miles SW of Browns
Surumit.____ PO Dr. Wesley Taylor___| Well Drillers Ine...__ D-Dr| 186 |....__._ [ S R 3 do Hill Dug 50 leet,
8 (Do . Dr 30 6 . 3 do Slope oo .....
49 | Do .. . Dr 144 6 ... 5 do do ..
50 | 4}4 miles W of Browns Joe D, Whitt (W,
Summit_..__ . ___ .. D. Sharp)___.__.. J.Stafford_________. Cr-Dri 239 40 2 el 3% | do Draw
51 | 1}4 miles NW of Browns
Summit.___..__ .. E. A, Spencer..____. J. L. Hopkins.._..__ Dr 1034 (..o ... i 35R 8 Gneiss seneeeoeeoo.| Maoderately soft water
52 | Browns Sumumit..____ | Mn Salley IE. Trox-
lero..._..._..__.| W.D Phillippi.._.__| Cr-Dr| 96 88 2 (el 8 do ... Hard water,
53 [ Do .. C. R. Hopkins..___. do.......__.__....| Cr-Dr| 066Y% 33 2 | 8 do Hilt Muoderately hard water.
54 [ 34 mile SE of Browns Browns Summit -
Summit._.._ .. . ... Negro School. . ... F. L. Smith._.._____ Dr 1. 2 PR 6 ... 30 " do Fat ...
55 | 2 miles E of Browus Sum-
mit_ . Monticello School_ ... _____.._._._____ . Dr 90 ... 6 30 Granite do | ..
56 | 214 miles SE of Osceola...| Willie Andrews.____. W. B. Mayhew.____. Cr-Dr 70 40 2 e Y+| do Hill Not  used; insufficient
’ water.
57 | 2 miles SE of Osceola..._ .| Busick Sehool__.____|. ... Dr 30 f..o.o_. [ I R 15 Greenstone |....._....__ Water coutains some iron.
% 2, 3 Footnotes given at beginning of table.
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Depth |[Depth of| Dinmeter {Depth to| Yield
LocaTioN OwnNER DniLLert Type of | of Well | Casing | of Well Water Gallonsa Chief Topographic Remanks
“ber Wellz | (feet) | (feet) | (inches) | (feet}® | Minute Aquifer Location
- I
58 | 414 miles SE of Osceoln. .| Avery Brown__. ___. W. B. Mayhew. -| Ce-Dr 90 (... 2 . 6-7 | Granite Slope Soft water
< 89 | 3miles N of Gibsonville._.| County Farm.._____ F. L. Smith._.. _| Dr 48 ... [} 7 Greenstone |- oo oo
60 | 3)4 miles 8 of Osceola_.._{ P. L. Michael_______ W. P. Phillippi...___| Dr 131 |, 2 2-3 | do Slope Soft water.
61 | 6 miles SW of Osceola. .. .| D.R. Huffine, Dairy.| J. R. Cummings..___.| Dr 119 254 6 104+ {do 4o ..., Soft water, no iron.
.~ 02 | 3% miles E of Busick_.___. Madison Sehool .. ... oo oo L. Dr 80 ... [ T D 12-15 | do Hill .
63 | 2 miles SE of Browns Proximity Mfg. Co.
Summit ... Farm__..._....__ W. B. Mayhew.__.._ Cr-Dr | 250 |._._.... 2 .. 0 Granite do |l
64 | Do .. .. ... dooo.ooo.. do_............ ... Cr-Dr [ 2 .. 3 do do ..
85 | 214 miles S of Browns U. 8. Army Rifle .
Summit._... ..., Range..___._.._. Vir. Mach. Co._.__..| Dr 300 ... 8 | 15 Greenstone | Slope  |.ooooioilliiill.
66 | 3 miles S of Browns Sum-
mibo L do._ ...l doo..o.oo.l. Dr 236 ... 8 30R 25 do do Reported drawdown 50
feet.

" * 67 | % mile E of Busick. H. H. Horner.. ... W. B. Mayhew_____ . Cr-Dr | 60 |........ 2 | 6-7 | Gramite  |-ooooo |l
68 | Do ... ... Carl Gregory....... do_. Cr-Dr 97 2 7 do Ridge |--cooooieiiiiiiiiiioill
69 | 134 miles E of Busick_.._. W. W. Parish_.__._. do.ooiol Cr-Dr 07 2 . 7 Greenstone | Slope Soft water.

70 | % mile S of Busick____.._| Southern Webbing
Mills.___..__..... Heater WellCo.___.. Dr 185 407 - S 40 do Valley oo oL
71 | Y mile W of Bugick_.....| R. A. Hawkins._.._. Frank Gardner___.._.} Cr-Dr | 140 90 2 5 do Ridge...... Water contains someiron.
72 | 114 mites 8W of Busick_._| A.C. Hillard_ .. __.. Paul Greggerson. ... Cr-Dr | 242 60 2 4 do el O
(4T 0 R.B.Carroll_._.._. Carter___.......... Ce-Dr | 100 58 2 5 Schist Valley Water contains much iron.
74 | 214 miles SW of Busick_..| Charlie Pulliam_____ W. B. Mayhew____.. Cr-Dr 00 f_..o-. 2 e -8 1 do Flat oo
76 | Dowee Jesse Wharton .
Behool .. ... | . ... .. Dr 80 ... 6 15 do Draw
76 | 2 miles W of Busick.._.._ W. M. Moore.___._. W. B. Mayhew.___.. Cr-Dr 112% 85 2 5 Schist Slope
77 do.o .. Cr-Dr 150 100 2 5-6 | do Valley
78 Mrs. W. 5. Moore...|do_....._........._ Cr-Dr | 112 | ___.._. 2 L 5-6 | do do
79 | 3 miles NE of Battle- Negro Scout
geound..__..._.___....| Camp._..__.._.._. do ... Cr-Dr | 280 |._...... 2 .. 4 Granite? |- oo |
80 | 3 miles N of Battle- Greensboro Pumping
ground___..__.__...___.| Station____.._._ .. Z.V.Jones._.____.. Cr-Dr 125 |._...... 2 . 4 Gneiss Valley  |oeoonmmeo il
81 | 334 miles N of Battleground| L. Richardson__.__._{ W. B. Mayhew_____. Cr-Dr | 200 200 3 R B 4 do Hill e
82 | Doeeeene e doooooooo e Cr-Dr | 130 80 3 | 8 do Slope Water moderately hard.
83 | 2 miles NE of Battle-
ground..___.____._._.. R.G. Trosper.......| Heater Well Co.._.__{ Dr {1/ T 65 ... 10 Granite Valley Soft water.
84 | 114 miles NE of Battle- City of Greens-
ground__.___...______{ boro.._._..__ ... W. B. Mayhew______{ Cr-Dr 125 25 2 |l 5 Gneiss Flat oo
85 | 1mile N of Battle-
Robert Woodward.__ Dr 104 40 8 ... 25 do Valley
86 C. W. Causey, Jr.. .. Dr 80 58 6 |..... 10 do ‘t Slope
87 | Battleground __.._.._.____ Greensboro Park__ .. Cr-Dr | 110 |........ 2 .. 5 Schist Valley
88 | 3{ mile W of Battle-
ground__._____________ L.F.Barnard__.___. Cr-Dr 126 |......-. 2 |- 7 do Slope  |-eieoe L
89 | 1 mile W of Battleground.| Dr. R. B. Davis_... Dr 90 ... [T SR % | Granite Hill oo
90 | 134 miles NW of Battle-
ground____..____...___ Harry Hoffman____. Dr 109 20 [} 8R 15+ | Gueiss Valley Drawdown 40 feet at 10
gollons o minute. Hard.
ness 210 parts per mil-
tion.
91 | Doooo . J. G. Crutehfield. .| do._....._.._...... Dr /T T 6 |- 10 do do el
92 | 2 miles NW of Battle-
ground__._.__.__.__.__ M. W. Lewis...._.__| Frank Gardner...__.| Cr-Dr 53 |oooeao- 2 5 Granite | oweocoeaun|memm e aeiccmecaiean
93 | 214 miles NW of Battle-
ground_.........._... J. P. Huskins_ . ___.. Danville Well Co..__{ Dr 65 35 6 30R 5 do Hill Water slightly hard.
94 Shady Oak Dairy____| W. B. Mayhew______ Cr-Dr 160 (... ... 2 5 Gneiss do Not in use.
95 [+ S S Cr-Dr 88 | ....... 214 8 do Slope
06 do_._._.ie.. Heater Well Co..._..| Dr 04 44 8 oo 33 do do i
97
Osecar Peedon_._.___ Mackintyre Dr 105 05 4 50R 7Y% | Granite do |l
98 | 214 miles N of Friendship.| R. B. Miller.___.___{ W. B. Moyhew._ Cr-Dr 102 ... 2 5-10 ! Gneiss Draw Soft water.
99 | 3 miles N of Friendship._ .| D. C. Dettor_. fdona. Cr-Dr 143 1224+ 2 G do Flat Water slightly hard.
Do oo R. L. Edwards_ ... __ J. R. Cummings.__... Dr 8 | [4 10-F | .
21¢ miles N of Friendship_| W. R. Beeson______. W.B. Mayhew_._.__ Cr-Dr 141 51 2 . 415 | Granite Hill Water slightly hard, ne
iron.
Do .o . W. D. Warren.____. Well Drillers Inc._... Dr 156 61 [} 4SM 5-6 | do do Water moderately soft.
2 miles N of Friendship...{ Robert H Cain___._.| W. B. Mayhew_____. Cr-Dr | 204 |.._._._. 2 S 5 (L0 S Soft water.
Onk Ridge_..___. . ..._. Maj. Z. L. Whitaker
& Maj. E.A.Green | J. ;T T S | VR 15 Gueiss
Doooo il Maj. Z. L. Whitaker_ | do................. Dr 62 ... _. 6 30R [ do

"1, 3, 8 Footnotes given at beginning of table.
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Well Depth (Depth of] Diameter |Depth to| Yield
Num- LocaTion OwnNER DriLLER! Typeof | of Well | Casing | of Well | Water [Gallonsa) Chiel "Topographic Reamanks
ber Well? | (feet) | (fect) | (inches) | (feet}s | Minute Aquifer Location
106 | Oak Ridge ... ........_. Oak Ridge Military
78 3540 6 30R 50 Gneiss Draw | ... ...

107 66 3540 6 30R 16 do Slope Yicld diminishes if pump-
ed continuously.

108 | Do_._.___. do..._. [ do. oo Dr 65 ... 6 ... 20 do do Do

100 | Doo_.oooooo L Maj. 2. L. Whitaker.{ do_......_...._____ Dr 2 | [ T 15 Granite do

110 | Da. R - Osk Ridge Military

Ins.._ ... do...o..o...o.... Dr 200 ... 6 | 10 (do do Not used because of fine
saud with water.

Mt Do . . .. ... Q0o dom . Dr [ T PO i 3R f.o.. ... do Hill * Analysis in table. Tem-
perature 5934° f.

112 | Do. .. o ldon do. oo Dr 00 .. 6 |- 7 do do Not used. Entire yield
obtained at 60 feet.

113 | V4 mile SE of Oak Ridge..| T. J. Pegram, Bstate { do............_..__ Dr 200 |....... 6 - 134 | Gneiss do Water hard, contains con-
siderable iron.

114 | Osk Ridge. ... ... ... Oak Ridge School_ . | ... ... ......_._. Dr 5 11 R 6 15 do

115 | Colfax.. . . ... ... Methodist Church_. .| Well Drillers Ine.._.. Dr 163 1. 6 10 Granite Flat [l --

116 } 34 mile SE of Colfax_____{ Colfax School_..__..| J. R. Cummings...._.| Dr 225 ... 6 20 Gneiss do --

17 | twmile SEof Colfax. .__. | I.E. Gray. .. ._.._ do.. .. ... D-Dr 0 ... [ O I do Ridge Dug 37 fect.  Soft water,
no iron.

118 | 126 miles SEof Cofax_ .. | O.G Brown._._._._|do_..........._.... D-Dr 43 | ] 27R 214 | Granite Draw Dug 30 feet.

110 | 3 miles S. of Colfax..._._. Z. P. Campbell..____ Well Drillers Inc._.__ Dr 47 i 6 oo 14 do Hill Soft water, o iron.

120 Prison Camp 505 Vir. Mach, Co.......| Dr 80 ... 6 16 de Slope Soft water.

121 do.....o..._... Heater Well Co..._.. Dr 141 99 6 .. 20 do Flat ..

122 Methodist Parsonage | W. B, Mayhew_____. Cr-Dr 80 ... b2 PO 8 Greenstone | do ... ... _..__....

123 | Y4 mile E of Friendship_. | Greenshoro-High

Point Airport_. ... Danville Well Co.___{ Dr 123 ... [ 21R 524+ | do il Pumped 24 hours with 44
feet of drawdown at 52
gallons & minute.

124 | 2miles NE of Friendship..| Motsinger Bros.

Dairy . .. ... Well Drillers Ine.__.. Dr e .. 6 |- 20 Granite? do [ SO

125 | 2 miles NW of Guilford Clarence Knight

College._ ... ... .. Dairv........._.. J. R. Cummings.....| Dr (I [ T PO S, do Slape Water slightly hard, no
iron.

120 | 2 miles NW of Guilford

College_ . ... ... __ W.A. Coble.______. W. B. Mayhew____..| Cr-Dr 32 28 3 .. 12 Greenstone | Slope At 28 feet entered 4 feet of
quartz veins.

127 | Do......l . ... Stafe Dairy Farm__.| J. R. Cummings_._._| Dr 88 ... [ S P 40 do Hill Ll

128 | 114 miles W of Guilford

College_ .. ......... . C.C. Cumimings_.._| W.B. Mayhew._____ Cr-Dr | 135 100 2 | 6 do

129 | 2 miles SE of Friendship. .| Standard Oil Co.___. Heater Well Co._____| Dr 8 20 do

130 Shell 01 Co._.._____{do......_._..____. Dr 6 12 do

131 The Maples_____.... Cr-Dr 2 5 do

132 Miller Motor Co..._. Well Drillers Inc._._. Dr 6 ... 0 Greenstone?

133 Plantation Pipeline_.| Vir. Mach. Co.___ Dr 8 20R 71 Greenstone | Slope Drawdown 147 fect after
24 hours at 71 gallons &
minute. Log in table.

134 | 2 miles SW of Guilford .

College. .. ... | D.B.Petty..._.._.{ . . ... Ce-Dr | 114 |.__..__. 3 16R 16 do Flat |-

135 | 114 miles SW of Guilford

College_ ... ._........| W. H. Blaylock. .__. W. B. Mayhew____. Cr-Dr | 125 | ___ .. 2 T 4 do Slope Water slightly hard, no
iron.

136 | Do_........o....... .. Wesley Ferreli_ . ___. doeo i, Cr-Dr 04 fooeeeo. 2 ... 5 do e ... e

137 | 3% mile SW of Guiiford

College. ... ....... .. J. 0. Lindley____._. doo i Cr-Dr { 120 |..__.._. 2 |l 5 do o .

138 | Y4 mile W of Guiiford

College_...... ... Lindley Dairy__.__.. doo ..o .. Cr-Dr | 65 50 2 | 43 | do Slape Water slightly hard, no
. fron.

138 Cr-Dr 90 3 | 10 do Valley

140 Cr-Dr 87 2 ... 5-0 | do Hill

141 Cr-Dr 110 2 | 5 do |l

142 | Guilford College__ ... ___. Guilford College.___. Dr 304 ... 8 . 20 do Flat Not used.

M3 | Do oL Jule Coltrave. . ... Cr-Dr | 167 |.____... 2 .. 4 do do e

44 (Do ... A.J. Marshburn____ Cr-Dr | 1124 100 2 .. 8 do do Water slightly hard, no
iron.

145 | ¥4 mile W of Guilford

College_ . .__.... ... J. H. Henshaw_.___. do_ ... Cr-Dr | 95 I, 2 20M 56 | do Hill Soft water, no iron.
146 | ¥4 mile S of Guilford
College. . ... _________. School. . ...... _._. J. R. Cummings...._ Dr DY (1 R 6 oo 30 do Slope  |oioiioio ..

1, 3, 3 Footnotes given at beginning of table.



GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

REcorns oF WELLS 1IN Guirrorpd Counrty—Continued

Welj Depth {Depth of| Diameter |Depth to] Yield
Num- LocaTioN OwNER DriLLER! Type of | of Well | Casing | of Well Water [Gallonsa Chief Topographic REMARKS
~her Well2 (feet) (feet) (inches) | (feet)® | Minute Aquifer Location
147 | 3 mile 8 of Guilford Dr. John D.
: Wiiliams.. ... W. B. Mayhew____.. CriDr 03 60 2 oo 7+ | Greenstone
148 H. M. Crutehfield_..{ do_....._.__. . ... Cr-Dr 75 b2 7 do
149 O.R.Stout___.___.__ Cr-Dr 87 2 .ol 7 da Soft water, no iron.
150 A.S.Long...__..._. Cr-Dr 65 |.oeoae- 2 16R 6 do Water containsalittle iron
1561 J. W. Simpson & R.
. G. Simmeons__ ____ Dr a9 68 i} 40R 39 Greenstone | Valley Drawdown 20 feet.
152 .
) R.C.Smith__._____{. .. ... Cr-Dr 70 ... 2 ... 5-6 | do Hill Water contains some iron.
- 163 Pomona Terra Cotta
Co., No. 2 plant_. | W. B. Mayhew____..{ Cr-Dr | 120 80 | T PO 18 do Slope  femeoociii i
154 Pormona Terra Cotta
Co.,No.3plant___| do.........._._._.. Cr-Dr 65-70 |- ... .. [ S T 15 do do |l
155 | Do oo Pomona Terra Cotta
Co., No.4plant.._| do__..._..__._.._. Cr-Dr { 120 100 3 12R 20 do T T R U
156 Pomona Mills Co....| Vir. Mach. Co._..... Dr 30244 [-eoooo. 8 ... 60 do Flat Temperature 60° F.
157 | 214 miles N of Guilford .
College. . .. ..o ... E.R.Bond......... Heater Well Co. Dr 150 105 6 fo....... 3 Granite Hill Water obtained at 127
feet.
1568 | 1mile N of Guilford College| Miss Ada Ficld______ J. Stafford__..._ ... Cr-Dr | 224 70 2 | 6+ | Sehist Slope Moderately soft water.
159 | 134 miles N of Guilford '
' College. . .. ......_.... Dave Hodgins. .. Frank Gardner_.. ... Cr-Dr 97 oo, 2 ... 7 “do Hill Do
160 { Do .. ... .. ...... Jefferson Std.
' Life Ins. Co., farm.| Heater Well Co..._..| Dr 2 [ I 20 do Slope  |--cciiiiiii
161 | 1 mile E of Guilford
College. . _............ J. M. Crutehfield....{ do_..__..___..... .. Dr 102 |eeeeno. 0 U PR Greenstone | Hill Hard water.
102 | Do..oooooo......._.| S.P.Bryant_.._._ .. doo.......... Dr 110 105 {1 I P 20 do L L
-2 163 | 14 miles E of Guilford
College ... ... . J.P.Dillard. ... ... W. B. Mayhew_.__._| Cr-Dr | 115 95 2 | 6-7 | do do Water slightly hard.
164 | 1 mile SW of Battle-
ground___..._... ... | H.G Armfield.__.__} Heater Well Co....._| Dr 05 |eeeo_.. 6 eeio.. 15 do Valley Log in table:
165 | 1 mile S of Battleground..] C. W. Holshouser___| G. G. Clayton______ Br 50 loeeeooo. 24 4R ... Schist Flat Water somnewhat hard.
166 | %4 mile S of Battleground.| Hobbs Store. ... __ W. B. Mayhew______ Cr-Dr 08 | 2 ... 5 do do e
167 | Do ... ... Mrs. Mary Lou
Woods_......__.. J. Stafford...._.__.. Cr-Dr 70 47 2 40R 8 do do s
168 | 1 mile S of Battleground. .| State Prison Camp..] W. B. Mayhew__.__. Cr-Dr | 185 |.o--._.. b 67 | do Valley |-
169 | 134 miles SE of Battle-
ground____..._........| WBTG RadioStation|. __._._......._____ Dr ST I P 6 15R 57 {do Draw Water slightly hard.
170 | 134 miles SE of Battle- Miss Annie Strat-
) ground._.__......o..... ford. . _ooooo. W. B. Mayhew._._._ Cr-Dr 03 |- I T, 5-6 | do Slope  fo-ioieieieeeeiiiia
171} 2 miles S8E of Battle- )
ground....._...._......| J. C.Jones..___._.. Heater Well Co._____ Dr 102 fooeoeee- 6 do Ridge Water fairly soft.
172 | Do G.P.Rose........_ W. B. Mayhew._.___ Cr-Dr| 14 |ceeeon-- 2 do do Water fairly soft, no iron.
173 | 2 miles E of Guilford
o College. ... ........... W.T.Dowd__._.___ Heater Well Co......{ Dr 85 81 [ 7 Greenstone | Slope |- oo oioooiiiiien
174 | Greensboro..........._.. Southern R. R. Co. '
Roundhouse. . .| Toeo oo, Dr 300 |- [ T A S do Flat Very large yield reported.
176 | Greensboro?__._.._.__._. Southern R. R., Sec-
tion foreman's .
house.._____.._.. Southern R. R. Co.._| Dr 120 fooonon- i R SO 10+ | do do e
176 { Greenshoro. _. ... .._..._ Mock, Judson,
) Yoehringer Co.._..| Sydnor Well Co.____ Dr 438 |- 8 50R 200 Greenstone | Slope Drawdown 200 feet, Tem-
perature 60° F.
AT Dooeo Vick Chemical Co.._.f do.__............_. Dr 208 |o-oooo- 8 p2:) L IR do do eeeeeeeeeeeooeoos
178 | Do.- - ..o al_. Geo. C. Brown & Co.| Well Drillers Inc.___.. Dr 120 foo.ooo. [ PR 15 do Draw Two other wells 20 and 40-
feet deep, Oinchesin di-
ametér, yield 8-10 gal-
lons a minute each Soft.
water.
179 | Doeoeoeeeel Buffalo Rock Ine.___| F. L. Smith?....___. Dr 12636 |- oeoone 6 7R oL do- Fiat Satisfactory yield. Soft
water.
180 | Doo..ooooio . Piedmont Tce & Coal
Coueenene Henter Well Co.._... Dr 195 |eeeoooo. - T P 40 Granite do Well sbandoned.
181 doo.. il oo Dr 187 ooeooe- - I IO 4 do do Da
182 Colonial Stores Inc...| L. R. Hartgell._ . Cr-Dr | 65 |-coeooen 4 | 1o do Hill e
183 ‘
Floyd H. Craft_..._.{ Heater Well Co.._... Dr 101 83 0% |--ovo- 4 Schist Slope Log in table.
184 Lewis A Raulston. . 58 54 054 S8R 20 do do Dug 24 [cet. Soft water
185 A.Stern_ ... ... 110 68 (37 7 5 do Flat [
186 G. R. Cates_...__....| Carl Greggerson_._._ Cr-Dr | 165 |........ I 3-5 fdo e

1, 1, 8 Footnotes given at beginning of table.



GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA 85

REcorps oF WELLS IN GUILFORD CouNrty—Continued

Well Depth |Depth of| Diameter |Depth to} Yield
Num- Location OwneRr DriLLent Type of | of Well | Casing | of Well Watoer |Gallons a Chief Topographic REMmArks
ber Wellz (feet) (feet) (inches) | (feet)® | Minute Aquifer Location
187 | 3 miles NW of Greensboro.| E. G. Rawlins_.____. [ SRR Cr-Dr | 05] |._...... 2 feeeoeen 5-6 | Schist Slope |
188 | 2 miles NW of Greens- : i!
boro.. ... . .. R.G. Hardin_._.... F. L. Smith______.__ Dr 2007 __..... [ U, 14 do Flat Soft water, no iron.
180 | 314 miles NE of Greens-
bore_ .. ........... ... Rankin School. ... e Dr 120 ... 6 N I &1 Greenstone | ... .| ... ..
100 Mrs, C. A. McNealy.| W. B. Mayhew__._..| Cr-Dr 132 ... 2 21R 5 do Flat Hard water.
101 H.B. Powell___._.__{do__......_._.._.._ Cr-Dr 80 |..._... 2 25R 7% | Granite? Slope Water is not hard.
192 G.D. Wyrick____.__ Cr-Dr | 215 {........ 2 | 315 | Greenstone | Flat Moderately soft water.
193 0. II. Grabum.___.._ Cr-Dr 170 ... 2 ceeieeeel 64 [ do do Do
104 R. E. Fittchett.__. .. Cr-Dr 80 ... 2 784 | do Slope Soft water.
195 Joe Walters_..___._. Cr-Dr | 120 | _...__. 2 7 do
196 do_... ... Cr-Dr 70 . 2 . 6 do
197 Proximity Mfg. Co.,
White Onk Mill. . .{-........_.. .. ___ Dr 322 ... -1 S 35 do
198 | Do .. ... ... Proximity Mfg. Co.,
(Revolution Mill}_y Syduor Well Co..___| Dr 437 ... : T PO 100 do
190 doo.. ... do ... Dr 402 60+ 8 ... 100 do
200 Proximity Mfg. Co.,
Print Works_ .. __ doo._. ol Dr 100 f....... . JE P 100 do do |eee.
21} Douooo .. Proximity Mfg. Co.,
Hubbard St._..... Syduor Well Co... .. Dr 282 ... 8 7R | 180 do Slope Log in table  Analysis in
table. Temperature
61° F,
202y Do ... ... Proximity Mg, Co.,
at Staudpipe._. ... do oo Dr 487 oo 8 | 70 Granite? do Not in use.
2031 Do ... Proximity Mfg. Co.,
Revolution Mill. .. 88 | ....... 8§  f...... 5 Grauite Flat Do
204 | East cdge of Greensboro. .| Mrs. George Smith__ 126 J........ 2 |l 8 do |l Soft water, uo iron.,
205 f Dooee oo Bessemer School ... 110 ... 6 do
208 78 60 3 do
207 78 60 3 de
208 250 35 8 de
P 100 |._..._.. 8 do
210 00 |o..o.... [} do ]
211 700 |- 6 do Hill Hard water.
2124 Do .. ... ... Prison Comp_____._.| W. B. Muyhow______ Cr-Dr 120 |........ 2 da Slope Soft water, no iron.
213 | 3% miles E of Greens-
boro. ... ... .. Tabor Hoedson. _____ Heater well Co.. .. __ Dr 72 |........ (] 20R 5 do Flat Soft water.
214 | Greensboro_.__..__... ... D. D. Stout, Home
Tee Plant .. ... .. doo .. ... Dr 200 74 6 10R 24 do do Soft water; pH 6.5; Chlo-
ride 6 parts per million.
Log in table,
215 | 2 miles SE of Greens- J.V. Hunt, Woodland
boro ... ... Duiry Farm._____ Dunville Well Co._._| Dr 256 .. ..... 6 20R 30 Greenstone | Valley Drawdowit 100 fect.
216 | 5% miles E of Greensboro_| P. C. Clapp........_ Well Drillers Inc._... Dr 123%% .. ... 6 21R 20+ | Granite Flat Soft water.
217 | 6 miles E of Greensboro.__| Miss Huzel Teugue. . 104 ... [ P 10-15 | do do Soft water, no iron.
218 | Do ... .. e A. W. Higgins___ ... 160 {.o...... 6 26 do do Soft water.
210 | 6 miles W of Gibsouville. .{ McLeansville School_ 120 |....._. 6 12 do Lol Water contains some iron.
220 | Do L. A B.Holt.._.__.. 27 27 24 | I6M {...._._. do Flat
221 | 5 wmiles NW of Gibsouville_| Robuh C. LaMarr__. 49 42 6 1 do Hiil
222 | & miles W of Gibsonville_ | L. L. Bolick__._____ 42 ... 6 20 do Draw Soft water, no iron.
223 | 3 miles NW of Gibsonville_| P. E. Lowe. .__._.___ 5014 45 2 9Y4 | Greenstone | Slope Water from quartz veiu at
45 to 50 fect.
224 | 244 miles NW of Gibson- .
ville. ... ... L.G.Loy....__._.. doo. oo, Cr-Dr 53 30 2 5 do do Hardness 35 to 40 parts
per million,
225 | 2 miles NW of Gibsonville. | Friedens Lutheran
Church_._._.____. doo ... Cr-Dr | 148 |...._._. [ 4 do Flat ..
226 | 134 miles NW of Gibson- | Mrs. Eric Sum-
ville. ..o ... Mers_. .. .. __.._ W. P. Phillippi..___. Cr-Dr 48 ... [ SO S Greeustoue | Slope Water toderately hard,
some ifon.
227 | tY4 miles NW of Gibson-
ville. ..o ... W. J. Sockwell._____ F.L.Smith___..__._| Dr 67 foeee.. . [ 25R 0 do I Water slightly hard, some
iron.
228 [ 1 mile NW of Gibsonville.| R. C. Apple________ W. P. Phillippi___...{ Dr 137 18 R I 5 do Wil ..
229 | Gibsonville..._._________ Minneolu Mfg. Co.._{ Sydnor Well Co._. .. Dr 557 207 8 70R 65 do - Draw Pumpi’ug level reported to
- be 90 feet below surface.
230 | Do oo doo. ... Dr 436 St 10 50R 50 do Flat Water reported to be com-
ing from above 200 fect.
Temperatore 63° F.

4, % ¢ Footnotes given at beginning of table,
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GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA -

Continued
W Depth |Depth of| Diameter |Depth to] Yield
b 1.0CATION Owner DriLLeR! Typeof | of Well | Casing | of Well | Water |Gallonsa Chief Topographic Remangs
“ber Well? | (feet) | (fect) | (inches) | (feet)® | Minute | Aquifer Location
231 | Gibsonville...___....._. Minneola Mfg. Co...; F. L Smith_________ Dr 204 41 6 ... 30 Greenstone | Flat Most of water from above
w 125 feet.
232 (Doooeooo L do i do......._..... Dr 300 65 6 |_...... 40 do Draw oo o .
233 | Dooooiiiill City .. Sydnor Well Co... .. Dr 201 201 8 e do Hill Tested at 110 gallons a
minute, failed in service.
Log in table.
284 { Do do. . dooooo. Dr 201 20t 8 37R 100 do do Log similar to log of well
133,
- 235 | 134 miles § of Gibsonville.| A. M. Shepard, estate| F. L. Smith_____ D-Dr 80 | _._. .. [ S 1 do do D";'i“ fect.
236 { Do..oomnno Mrs. Hattie Shepard 65 ... [ S D N do Flat Very small yield.
237
J. L. Diek.._.__._.. do...._.......... Dr 121 11 6 30R 1+ | do Hill Water cotoes in at 46 feet.
238 Lee H Togle.....___ Heater Well Co...... Dr 3 . 6 9R 10 do Draw |\
29 i Do ... J.C. Cowan, Sinclair
Station_.....__._. F.L. Smith...__....| Dr 56 ... [ R 16-18 | do Valley ...
240 | 3 miles SW of Gibsonville.| Whitsctt Sehool_____ doo ..ol Dr 165 ... 6 ... 54 | do Flat |
241 | Dol C.E. Edgerton_.... j do... ... _..._.___ D-Dr 65 | ....... 6 |._...... 3 do Slope Dug 40 fect.
242 | 5 miles SW of Gibsonville.| Rock Creek Dairy__.{ J. R. Cummings.____{ Dr 120 | ... 6 |__._.._. 5 do do N
243 | Dol do oo F. L. 8mith.__......} Dr 160 50 6 foo.... 25 do do Hard water.
243a| 514 miles SW of Gibson-
ville. ... ... dooo.o.ollL do__ ..l Dr 54 44 6 ... 20 do HiM
244 | 5 miles SW of Gibsonville.| Palmer Memorial
Institute___....__ Dr 380 8 37R 90+ | do
245 | 6 miles 8W of Gibsonville.| Girl Seout Camp.... Cr-Dr L 2 | 3-4 do
246 | 6 miles NE of Julian_____ J. L. Neese.__..__.. Cr-Dr 74 | 2 5 Slate
M7 | Dooeeee e 0.G. Priddle. __ .. __ Cr-Dr 103 40 9 Y 1do
248 | 7 miles NE of Julian._.._| J.B. Apple.___.__.. Cr-Dr | 100+ |......._ b2 I I, do Hill Small yield.
249 | 514 miles NE of Julian.__| J. B. Corsbie_.._. ... Cr-Dr 6 | ... 2 | 216 | Granite do Moderately soft water,
) some iron.
250 | 0 miles N of Julian______ C. P, Phillips_ ______| F. L. Smith._._...._.| Dr 159 g 6 12R 20 do
251 | 634 miles N of Julian_____{ Geo. H. Lynch___.__{ W. P. Phillippi.._.__| Cr-Dr 138 ... 2 14 | Granite
262 | 51% miles N of Julian._ .. .| G. W. Shoffner._.___| F. L. Smith_________] Dr 57 48 6 ... 214 ! do
253 | 714 miles SE of Greens-
R. V. Andrews.____. Carl Greggerson.... .| Cr-Dr 178 | ... ___ 3 20R 3 do
254
Charles Wade.._____ F.L.Smith_.____.__| Dr 87 6 ... 25 do
- 256 Alamnance School ... J. R. Cutnmings...._.| Dr 140 6 10 do
256 W. F.Brower...._.. Well Drillers Inc..._. Dr 80 6 15 do
257 Alamance Presby-
terian Church___. .| CarlGreggerson___.. Cr-Dr 190 46 2 281k 10 do Hill Hard water.
258
Frank Allred___..___| Well Drillers Inc..._. Dr 8T ... [ S 6 Greenstone | do Soft water.
259
Robert Forsyth. . __. Frank Gardner._.._.| Cr-Dr 69 17 2 | 5-0 do Valley | ...
260 Neese Country Sau-
sage Co.._.. _.._.| T. A, Leadbetter._..| Dr 48 e 6 18R 12 do Slope L.
261 W. B. Mayhew__.___{ Cr-Dr 54 20 2 18R 9 do do Not used.
262 doo. oo .. Cr-Dr | 185 |.___.... 3 | 2% | do Hill Never used, insufficient
water. ‘
263 | Doooe ool Charles T. Sharpe. .| do.._..._...._...._. Cr-Dr | 108 68 2 i} do Flat | ..
264 | 3 miles SE of Greensboro.| Robert Sharp....... do. ... ... Cr-Dr 0§ 2 i do e
265 | 214 miles SE of Greens- ’
boro._........._..... Totn Pemberton. ... . Dr 42 .. 6 22R 25 do Draw Soft water.
266 | 3 miles SE of Qreensboro_{ A. Hoyle Hinkle...__ Dr 132 36 6 28R | 25-30 | do Hill Moderately soft water,
267 | 314 miles SE of Greens-
C.F.Swain____._._. Cr-Dr | 158 52 2 5-6 do i
268 Cr-Dr 38 30 2 | 6 do Valley ... . .
269 | 4 milesSE of Greensboro._ Cr-Dr 72 60 2 .. 7+ | do do |l
270 | 2 miles N of Pleasant
Garden.............. Cr-Dr o+ 10+ 2 ceeeeeoo| 44 VP Gramite | o)LLl
271 | 2 miles NW of Pleasant
Garden___._______._. Cr-Dr | 108 | __..._.. 2 e 6 do
272 { Do .
Cr-Dr 52 ... 2 ... 1% | do Valley Well flows 114 gallous a
minute
273 { Do ... ... Dr 142 |..o.... 6 10R 20 do do |-
274 { Doooio Cr-Dr 46 ... 3 . 20 do do Not in use.
275 | Do_ ool Cr-Dr 100 f........ 2 |l 4 do do Do
276 | 2 miles NW of Pleasant
Garden_ ... . _ H. L. Clodfelter.. .. .| W. B. Mayhew_____. Cr-Dr 134 ... . 2 b 9 do Draw Soft water.

1, 2, 3 Footnotes given at beginning of table.
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Welt Dopth [Depth off Diameter |Depth to| Yield
Num- LocaTioN Owner DricLer! Typeof | of Well | Casing | of Well | Water |Gallons aj  Chiel Topographic Reatanks
ber : Wellz | (fect) | (feet) | (inches) [ (feet)® | Minute Aquiler Location
277 | 214 miles NW of Pleasant
Gardent oo Alvin T. Haley.__...| W. B, Mayhew?._.._| Ce-Dr 7% 68 2 35R 5-G | Granite Hilt Water not hard, no iron.
278 | 3 miles N of Pleasant
Garden._._..__.__.... D.F. Engle .. ... Carl Greggerson___ . Cr-Dr 117 32 2 35R 5-t | Greemstone | Slope .. ... ... ...
279 | 4 miles S of Greensboro_. .| C. E. Mosier._....__| W. B. Mayhew_.._..| Cr-Dr 114 46 2 30R 44 | do
280 N L. Biggs_.._____. Cr-Dr 110 854 2 30R 5~6 | Granite
281 Kirby Kirtman_ Cr-Dr 90 70 b P 5-6 | Greenstane
282 Mres Sherril__._____ Cr-Dr 60 50 b 8+ | do Slope | ...
283 H A Lane ... ___. Cr-Dr 854 ... 2 . 4 do Hill
284 Mrs. D. W. Romsuer | do. ... ... Cr-Dr 48 80 b/ P 5 da Fiat e N
285 | 3 miles 8 of Greensboro. . .| Charles B, Routh_.._| Heater Well Co...__.| D-Dr 62 26 6 25R 3 do Slope Water somewhat hard.
286 | 2 miles S of Greensboro_ .| American Agriculture
Chemical Co._ . ...} Sydunor Well Co._. .. Dr 433 90 8 30R 35 do Hill Quartz vein at 400 feet.
W7 | Do Carolina By-Products
Cooooee do . Dr [: 71 S F S 1004 [ do e
288 (Do . ... do.... ... ... do___..__._ . Dr 299 50 8  |iee-- 13 do Druw Temperature  61° F,
' Water comes in at
176 feet.
280 | 1)4 miles S of Greensboro.| G. 8. Miles, Stables. .| J, Stafford_......__.[ Cr-Dr | 198 |_.._.._. 2 oo 5 do ...
260 | 2 miles S of Greensboro_ . .| Armour Fertilizer
Plant. . ... Danville Well Co.__.| Dr 271 75 [ 10R 60 do Valley Drawdown 35 feet. Tem-
perature 61° F.
201 | 214 wiles SW of Greens-
boro. ... ... G. W. Crouse._._.__ W. B. Mayhew.__...| Cr-Dr 80 ... 7 . 7 Grauite . do ..
292 | 2!4 miles S of Greensboro_| WGBG Radio Sta-
tion..._.._.....__| Heater Weil Co..__._| Dr 58 43 6 I 20 Greenstone | do Water from quartz veins.
293 | 3 miles SW of Greeusboro_| J. C. Inmon. ... .. W. B. Mayhew..____ Cr-Dr 90 60 2 e 5 Granite Hill Soft water, no iron.
294 | 3 miles S of Greensboro_. . O. D, Park___..____ Danviile Well Co.___| Dr 8 (... _._ [ ... 15 Granite? ... _______
295 | 4 miles SE of Sedgefield .| Summer School. . ___[.. .. .. . Dr -1V R P, 6 _oe-t 810 | Granite Flat
296 | 214 miles E of Sedgeficld . .| W. R. Johuson._ W. B. Mayhew__.___ Cr-Dr | 105 80 2 ceaeeel 07 [ do Hill
297 | 2 miles NE of Scdgefield. .{ R. H. Swiggart._ -} Well Drillers Ine..___ Dr 1828 6 IUPN B i} do Flat
208 | 1}4{ miles NE of Sedgeficld_| H. A. McNary. ...} W. B, Mayhew..___. Cr-Dr 60 |..._.... 2 IUDOREN B Greenstone | Valley
209 | Do ... ... Mrs, Jewel Sinith____| Heater Well Co..__._ Dr 87 76 6 30 R | 20 do Flat Drawdown 12 feet. Log
it table.
300 | 3% mile E of Sedgefield....| Mrs. J. H. Adams...| Sydnor Well Co.. ... Dr 900 ... 6 [P i} Grauite Hill .
301 | Sedgefiecld. ... .. ... Pilot Life Insurance
Coooeo Sydnor Well Co..._. Dr 308 ... 8 eeae---| 05 Greenstone | Slope Water slightly hard
302 Dr. A, T. Smith.__. .} J. Stafford___.__.___ Cr-Dr 80 |....... 2 cewu-n-=| 8~6 | Granite Hill Soft water.
303 R. E. Bowmau,
Dairy.._....._...} J. R. Cummings._..._| Dr LY/ T 4 C.----1 3040 | Greenstone |___ .. ___..{. . . ...
304 | 14 mile SW of Sedgefield__} Dr. R. F. Wakefield.| J. Stafford___....___ Cr-Dr | 102 | ..._... 2 immea] 16 Granite Flat el
305 | 1 milo W of Sedgefield ... .| Mrs. J. H. Adams, .
Farm___..._._... Heater Well Co.._.._| Dr 10 ... 6 JRUPN I Greenstone?| Valley Water somowhat hard.
Temperature 59° F,
306 | 1}4 miles N of James- Edward Armstrong
town. ... ....... John Aldred. ... do. .. ... Dr ] S S [ S I 8-10 | Granite Slope |
307 | 1% miles N of Jumes-
town. ... ... Edward Armstrong._| F. L. Smith..._...._| Dr 14624 | ... .. 6 jo..... 15-20 | do do Water moderately hard.
308 | Jamestown. .. ___.____. Mts, Lucie C. Rags-
dale. ... Courson.____....___ Dr 150 |- F' R S P do Hill Water slightly hacd.
309 f Doooooon R. E. Buody._._..._ W. B. Mayhew._____} Cr-Dr 465 | b2 [} do Slope
310 (Do .. ... O.M.Bondy. ... do_..____._..____. Cr-Dr 90 |o...... 2 el 6-7 [do  |L__..._._..
311 | 3 wmiles NE of High Point.| Lindale Dairy Farm.| F. L. Smith________| Dr 240 32 6 10R 304 | Grunite? Vailey
312 | 4} miles NE of High
Point_ ... ._.__._.. .. Hortence White_ .. .. Heater Well Co..__._j D-Dr 7 fo. ... [ J PO 13 | Granite Hill Dug 39 fect.
313 | 414 miles NW of High
Point....._..... . . F. L. Warford.___._. do.__............._| Dr 125 46 6 ceeieeee] 20 Gneiss do e
314 | 3 miles N of High Point. .| Sherwood Forrest._..] Well Drillers Inc..___ Dr 276 1004 [ T SO I Granite Flat Large yield.
316 | Do . Mrs. Lena Thacker..| L. R. Hartsell._.____| Cr-Dr 80 40 4 | 15 do Hill .
316 f Do__ . ... O. W. Butuer.. . ___ M. A. Holder... ._. Dr 164 ... 8% |oeoeooo 20 Granite? Slope Hordness 56 parts per
miillion, somo iron,
317 | Dow v . Qak View School. ...} ... _..__ Dr 90 Yo ___. 6 |oo.... 20 Granite do s
318 | 234 miles NW of High .
Point_..........._.___ J. C. Currie....._.__{ L. C. Hartsell.._____| Cr-Dr 57 50 4 | 30 do do Soft water.
319 | Do oo J. M. Young._._.._. Cr-Dr 58 54 4 el do Draw Latge yicld. Hard water.
320 | High Point..__._._._._.. Adams Millis Dr 120 j....... 4 40R 50 Greenstonc | do Hard  water. Tempera-
ture 61° F.
320 | Da___ . Adams Millis Corp. | ... .. ___ Dr 194 | ¢ 351 75 | do do Temperature 6214° F.

(Hosiery Mills)

', 2, ¢ Footnotes giveu at beginning of table.
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Well Depth |Dopth of] Diaineter |Depth to| Yield
im- Locartion OwNER DriLLERt Typeof | of Well | Casing | of Well | Water |Gallonsa Chief Topographic Romanks
Wells (fect) (feet) (inches) | (feet)® | Minute Aquifer Location
.322 | High Point-- J.N. Wright______._| L. R. Hartsell.______| Dr 113 100 ] 38LM 7 Greonstone | Flat Used for air conditioning,
23 { Doo oo .. Cloverbrand .
. Creamery_______. J. R. Cunimings..__.| Dr 96 |....... (S 13 do do L.
<324 | Dol Powell & Headen..__}._____ ... ... Dr 7 | F I VO do do Large yield, hard water.
) Not used.
395,l DOceen Highlands Cotton
. Mills, Ineoo oo . Dr 190 100 [ I 12 Slate? Slope Hard water.
326 | Do.eononnol Cloverdale Dye
' Plant_ ... _.._.... Sydnor Well Co..__._ Dr 750 ... (i S SO 5 Slate Hill Insufficient water, never
- . used.
37 | DO Colonial Stores, Inc..| L. R. Hartsell....__.| Cr-Dr 68 ... 4 ... 154 | Greenstone | Flat Drawdown reported neg-
ligible.
328 | Dowoeee s Logan Porter Mir-
: rorCo.__...__.._. do. ool Cr-Dr i/ T 6 25R 100 do do Analysis in table. Tem-
perature 62°F.  *
320 | DO e Stane Hosiery Mill_._} Heater Well Co...... Dr 160 §.__..__. 6 ... 120 do Slope Water from quartz veins
at 90 and 120 feet.
Drawdown 3 feet at 120
gallons n miaute.
330 | Doo oo Crown Hostery Mill__|. ... ... ... Dr 240 |aoeeaoo 8 20R '} 200 do Flat Water moderately hard;
. owner uses a softener.
31 | Do High Point Weavieg
[0 110, R T - S P Slate ... .. .. Not used.
S. 0. Peebles__.._._. 64 |oeeo._. [ S T 104 | Granite Slope ...
N. J. McCuiston.. .. 92 80 4 .. 10+ | do
Mrs. L. J. Marshall__ 68 .. ... 4 16R 10+ | do
S. W.Horn.__...... 84 65 [: S 10+ | do
Lonuie Dickens._ ... 54 45 4 - 104 jdo el
D. W. Beek..... R 62 Jooo.... 4 do Slope Adequato yicld.
S.W. Horn_. 52 45 4 do do e iiieaeas
J.A. Pope.__ ... doo- ... Cr-Dr 49 47 4 ... 5 do  |oeeeiioaies Soft water.
Allen Jay School.__.{ F. L. Smith._._.._._| Dr 1) O [: R 53+ | do Flat Owner also has a second
) well, same depth and
’ yield.
340a| Do.._ ... . ... ... .. do. ..., Well Drillers Inc.___. Dr [ 2 SO 6 ... 97 do do
341 | 3 miles & of High Point__.| P. W. Helms._ - M. A. Holder. . Dr 00 foooo... 5% |- 12 do  |eooooo.o--
342 Union Hill Sehool. . _ 0 foo__o... [ S I 20 do Slope
343 Oakdale Cotton Mills 45 ... 2 10 do Valiey Annlysis in table.
344 do..oilllll I'1: J PO 2 oo 10+ | do Slope Three wells in village with
this depth and yield.
‘3448l Do ... ____ do_ . .o_..__.._. Courson__......._.. Cr-Dr 100 |- N 104 | do do Four wells in village with
: this depth and yield.
345 | Do . ... do.ooooii .. 30 ... 24 BYMI . do do Analysis in table.
346 | 124 miles SE of Jamestown | Dr. H. L. Brockman._ 74 68 6 Greenstone | do Dug 44 feet. Soft water.
347 | 8 miles SE of High Point..{ J. E. Millis_._..___. 380 f_..__.. 8 Granite Hill Hard water.
348 | 8 miles E of High Point_..| R. Morgan_....._.. J. R. Cummings.....{ Dr 117 16 6 do do L.
" 340 | 254 miles NW of Pleasant ’
Garden_ ... _._...___ S.B.Tye _.oee.____ W. B. Mayhew__.___| Cr-Dr 106 {oooeo-.. I O -5-6 | Granite Hill i
350 | Do._......._..........|S. J. Lasley__ ... _. Cr-Dr 112 . 2 6 do do Soft water.
<351 | 2 miles NW of Pleasant Cone Country Club_. Cr-Dr 65 3 ... 15 do Valley Water eontains iron
Garden. ._._.__.... ...
352 | 2 miles W of Pleasant
: Garden_............_. J. A, Vaughn._..___. Heater Well Co.___._| Dr 125 25 6 |ooo__. 1 do Hill Soft water, contains irou.
353 { 2 miles SE of Pleasant W. B. Ross, Dairy._..
Garden_.__ ... . ___ W. B. Mayhew____._| Cr-Dr | 110 80 3 ieel] 12 Greenstone | ......._.|.....oo._ .
354 | Pleasant Garden__..._.__ Pleasant Garden
) School_ ... ... Dr 2 568 | do e
356 Robbins Mill Works_ Cr-Dr 214 10 do Valley | . .ol
_ 356 P. F. Reddick....... Cr-Dr 2 7-8 | Granite | ... ).
357 S. Reddiek. .. __.__. Cr-Dr 80 70 2 8 do e
358
’ Walter Wright .. ___ C.R. Overman_____. Cr-Dr 190 ... ... 2 | 5-6 | do bl
359 | Pleasant Garden.....___. W.B. Kerns....._..| E.C. Younts. ... ... Cr-Dr 82 |........ 2 .. 7 T O
360 | Do oo .. E. L. Rumnmage. . _. W. B. Mayhew__.... Cr-Dr | 109 }._...._. 2 38R 7-8 | Greenstone?|. ... ... Hard water.
".381 | 234 miles NW of Climax..{ W. B. Kerns_._. C. R. Overman._ Cr-Dr | 313 |........ b2 U, SO Granite Hill Very small yicld
362 | 134 miles NW of Climax..| E. B. Hockett Catl Greggerson. Cr-Dr 150 39 2 22R 2 do do Log in table.
.363 | 26 miles N of Climax._. | A, T. Jones... .._... doo oo Cr-Dr 12314 44 2 . 4 Greenstone | do Hard water contains much
iron.
364 | Climax___._......... ... W.T. Parrish.... ... |........._._. ....t Cr-Dr 70 63 2 | 12-15 | Slate Flat | s

1,23 Footnotes given at beginning of table.
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Well Depth |Depth of| Diameter |Depth tol Yield
Num- Location OwNER DrivLeu! Typeof | of Well | Casing | of Well | Water [Callonsa Chief | Topographie REMARKS
ber Well2 | (feet} | (feet) | (inches) | (fect)® | Minute Aquifer Lotation
365 | Clinax. ... . J. W, Moore. ... Cr-Dr 42 67 2 .l [} Slate Valley Soft water.
366 ) Do, ... ... R.S. Donnefl. ... _. Cr-Dr 100 U 2 |l 9 do Flat Do
367 | Do. M. L. Allred .. . ..} Cr~Dr 8544 807 2 12 do do
3688 | Do. P Climax Corp.. ... W. B. Mayhew.__....{ Cr-Dr 120 106 [ S P 5 do
369 | 34 mile B of Cimax. ... __ M. T. Parish..... .. .| Purish & Younts.__.| Cr-Dr 97 57 2 15 do
370 | Y6 mile NW of Julian D. F. McClintock. ._{ W. B. Mayhew______ Cr-Dr g | 2 f. 56 {do | Soft water with a little
tron,
371 | Julian___. T Bl Reynolds. . dooo oo . Cr-Dr 70 .. ... 2 20R G do | _| Soft water.
372 | Do.... ... S. R.Stafford_..__._ WV Jemeso oLl Cr-Dr 097 ... b2 D Granite | Maderately soft  water,
with a little iron.
373 | 434 miles N of Julian_ .. .. Lutheran Church__. .| T. A, Lea-better. ...} Dr an 30+ 6 3s | Greenstone | Hill Moderately soft water.
374 | 4 miles NE of Julian . _. __ Nathanael Greene
School . ... . | S Dr )€ 172 PO 6 - 0+ | Slate? Hill Water contains some iron .
375 } 6miles NE of Julian. .. ___| Mrs. Pearl Bailey. ..} W. B, Mayhew._____ Cr-Dr 95 ... 2 fl. R 5 Slate Flat 1 ...
376 | 71s miles NIS of Julian__ .| Dan Bowman.______ F. L. Smith___._._.. D-Dr [i£3 2 D, G 3% M L. Granite Hill Dug 49 fcet.
377 { 7 miles NE of Julian ____} L.G. Clapp____.__. do.oooiL.. Dr 40 6 21R Y3 | da do Ll
Recorns oF SeriNes IN GuILrorbp CoUnTy
Yield
Lovarion Nanme galious a Chief aquifer Topographic REMmanrks
minute locstion
A—5 miles NIS of High Point _._ .. C M Borum_ ... ... ) Granite_. ...__..._.] Valley____.._...__. Spring issues from contact of overburden and solid rock. Has
never failed.
B—2!4 miles § of Gibsonville. ... __ J. H. Joyner and others. .. 5-10 Greenstone_ ... .. Flat. ... ... Water issues from fractures or cleavages in the greenstone
schist.  Supplics 7 homes.  Water slightly hurd.

1, 1, 3 Footnotes given at

heginning of table.

ANALYSES oF GroUNp WarkEr Froum Guinrornd Couxty, NorTir CAROLINA

(Analysts: E. W, Lohr, M. D. Foster, and M. S. Berry, U. S. Geological Survey. Numbers
at heads of columns correspond to numbers in table of well data)

(parts per million)

22 43 111 201 200 328 343 345

Sillea (Si0 ..., 32 22 32 38 48
Tron (We) . oo_.o...______. .02 .01 0 .02 04
Calelum (Ca)o. ... ._____.___ 23 4.0 59 21 53
Magnesium (Mg, ... __. 4.1 1.6 13 6.7 29
Sodium and Potassium (Na+K) 12 6.6 21 18 25
Carhonate (CO . _____ _ ______ ... 0 0 [ O PO, 0 0
Bicarbonate (HCOg)_ .. ___________.__ 116 22 181 44 48 50 48
Sulfate (SO ... ... 2 2 48 u8 al8 21 35
Chloride (CD. . _____ .. . __.__.______ 2 6 30 29 30 35 G4
Fluoride (IF). .. O o 3 0 LV I DO AR
Nitrate (NOu) ... . 3.2 2.9 5.1 19 31 7.6 45
Dissotved solids. .. ...__......__.___._ 18 63 17 ) S USRS I 188 422
Total hardness as CaCOy____ .. ... 74 21 17 201 86 111 80 252
Date of collection, 1942_ Aug. 14 | Aug. 14 | Sept. 17 | Junce 5 Aug. 12 | Nov. 12 | Sept. 18 | Scpt. 18
Depth (feety. . ... ... 271 130 63 274 I 75 45 30
Chielaquifer. ... ... _______ Granite | Granite | Granite | Granite | Granite Green- | Granite | Granite

) stone

schist

u By turbidity
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Lo or WeLL 133, 2 Mires SE of Frignnsiuir Loc or WeLt 214, ar EastT EpcE OF GREENSBORO

(Driller's log) (Driller’s log, with comments by the writer)
- Thickness  Depth
Grecnstone schist, (?): (foet (feet) . Thicknegs  Depth
Clayred. oo 65 o Granite: (feet) (feot)
Sand. ... TN 5 70 Granite, weathered .. 42 42
Shule- o T ; o 16 Granite, weathered, yellow 29 71
Granite, é;ay """ 28 104 Granite,gray. . ... ... . 19 90
Granite, bluish .. ) 52 156 Granite,light gray. ... 12 102
Geani ! ST T - Rock, bard, blue (salty dike?) . -« - .o oe oo 51 153
canite, very fine-grained, blue.. .. . . . . .. ... 48 204 Granite, gray % 182
- Granite,[ight gra 18 200
Loc or Werr 164, 1 Mite SW or BATTLEGROUND : E By
(Driller’s log, with comments by the writer)
o it () . Thickness  Depth Lo¢ or WELL 233, GIBSONVILLE
reenstone schist (?); (feot) (feet) . e
Shale, yellow. - . e 51 51 (Driller’s log)
Flint, blue(silicified sehist?).. .. ... ... ... __.____.____. 9 62 Thickness Depth
Flint: dark gray (silicificd schist?) 8 70 (Gireenstone schist: . (foot) (feet)
Gm‘m"ev BrBY e 8 78 Clay, red and gray .- ... ..o oo 133 133
Varied blue stone and quartz. _ . .- 12 90 Rock, soft, rotten_ 18 151
Rock, green, blue, yellow.._.._____..__._._ ... 5 95 Rock, whiteftint. ... ______ . 9 160
Rock, white flint, and blue-green ro R 20 180
Lou or WeLL 183, 3 Mites NW or GREENSBORO Rock, soft blue, eaving. . ... .. 21 201

(Driller’s log)

Thickness Depth
Soricite schist (?): ~ (foot) (foet) Lo or WeLL 299, 13 MiLes NE oF SERGEFIELD

28 28 (Driller's log)
30 58
15 73 Thickness  Depth
28 101 irecnstone schist: {feet) {fest)
Clay,red ... o 22 22
Lot or WeLL 201 AT GREENSBORO Clay, ycllow and sand . 23 45
(Driller’s log) Sand, yellow and bluc. . 7 52
Sand, white. . ___.___._.___.. . 16 68
Greenstone schist: Th(l;;:r;:“ '(J’:'::; Sand, white and whiteflint rock. ... . . 5 73
Soil : 3 . Shale, blue. o 14 87
Sandstone, becoming harder_____________ .. ... ... ___ 17 20
l};l:iigr::;t:;l;;l;t -------------------------------------------- ﬁg lgg , _ Loc or WELL 362, 13 Mines NW or CLimax
rd g L 7 . R )
Black granite (crevice struck at 144 feet and had to fillin 2 or 3 (Driller’s log)
times to turn tools). ... ... ... 18 146 K
- Thickns: Depth
Dark bluc granite,hard..__ ____._____. . 128 274 . fexnoss v
Blue granite 7 281 Granite: (feet) (feet)
""""""""""" i Y JU 2 22
Graygranite. ... ... ... 1 282 8::1 ksm\l """"""""""""""""""""""""" § 27
Completion test: Static level 17 fect. Pump sctting 218 fect. Pumped 244 hours at 225 Sand kl T 12 39
gallons o minute, 19 hours at 180 gatlons a minute. (Well nrl%umlly 274 fcet dccp Deepened PAUrocK. ... - - -
to 282 feet in 1944, Samples examined from the last 8 feet of drilling were greenstone schist.) Granite, gray, hard 11t 150

ROCKINGHAM COUNTY
(Area, 572 square miles; population, 57,898)

Geography, physiography, and drainage.—Rockingham County, in the north-central part of the Greens-
boro area, is the second largest county in the area. There are five incorporated cities and towns in the
county and four unincorporated towns and villages. Reidsville is the largest incorporated city, but the com-
‘bined population of Leaksville-Spray is considerably more, although most of the area is not incorporated.
Reidsville has an important cigarette manufacturing industry and Leaksville-Spray has a number of large
'textile mills. Textile mills and furniture factories are located in the other, smaller towns. Agriculture is
‘the chief occupation outside these towns. Rockingham County has an excellent system of improved highways
and is served by three railroad systems.

Rockingham County is in the Piedmont physiographic province, which is characterized by a dissected
upland plateau-like surface formed by uplift and partial dissection of a peneplane. Large areas between
the larger streams are relatively flat, but near these streams the upland has been dissected and the topogra-
phy has reached approximate maturity, most of the surface consisting of slopes with little flat upland or
lowland. The surface is particularly rugged in a strip several miles wide along the southeast side of the
Dan River basin. In this area even the smaller streams tributary to the Dan have cut down several hundred
feet below the upland surface. The basin of Dan River, formed in Triassic rocks, possibly should be consid-
ered as a separate division of the Piedmont province, because it is much lower and has had a different physi-
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ographic history. The peneplane has been entirely removed by lateral planation of Dan River and its trib-
utaries and has been replaced by a strath extending parallel to the river and sloping southeastward from the
northwestern contact of the gneiss and the Triassic. The southeastward slope vof this strath terminates
abruptly against the wall of crystalline rocks forming the southeastern bank of Dan River.

Slightly more than 80 percent of Rockingham County is drained by Dan River and its tributaries, the
most important of which are Mayo River, Smith River, Hogans Creek (in the west part of county), Wolf
Island Creek and Hogans Creek (in the east part of county). The remaining 20 percent of the county is
drained by Haw River and its tributaries, the most important of which is Troublesome Creek. Structural °
control of the drainage is quite apparent, showing prominently not only in aerial photographs but also in
maps showing the drainage. Dan River is of course the most outstanding example, flowing northeastward
along the southeastern edge of the Triassic rocks. The slope of the Piedmont province is quite uniformly to
the southeast but the course of Dan River is deflected many miles to the northeast before it breaks across
the structure to turn southeastward again in the lower reaches of the river. Most of the smaller streams
in Rockingham County likewise show the effects of structural control. It is not certain, however, whether
they follow beds of weaker rocks striking northeastward or whether their courses are determined by strike
faults. It is probable that both of these structural features control some stream-courses at different places.

Topographic maps have been made only of a strip about 3 miles wide along the northern boundary of
the county. However, these probably illustrate fairly well the topographic features of the county. The
maximum local relief is nearly 300 feet, although the difference in elevation of the highest and lowest points
in the county is more than 595 feet. The lowest point is on Dan River at the Rockingham-Caswell County
line and is about 445 feet. The highest points shown on the topographic maps, which probably are the high-
est points in the county, are in the northeastern corner of the county and rise above 1,040 feet.

Geology.—Five of the nine geologic units mapped in the Greensboro area crop out in Rockingham County. -
The geology, in terms of the broad units used in mapping, is relatively simple.

Most of the county is underlain by the gneiss unit. The rocks consist principally of quartz-mica-feld-
spar gneiss and quartz-mica schist. At many places the schist is garnetiferous and at some places the
gneiss is also. At a few places the gneiss contains so much quartz as properly to bg classed as a gneissic
quartzite. The bedding of these rocks is apparent at many places and folding has been only moderate. Gen-
erally dips are from 30° to 50°. Although the rocks dip to the northwest in a few places, the most common
direction of dip is to the southeast.

Greenstone schist underlies about 1 square mile in the extreme southeastern corner of the county. These
rocks consist of metamorphosed fine- to medium-grained green basic volcanic rocks. Generally they are ex-
tensively sheared and are quite schistose.

The sericite schists underlie 8 or 10 square miles immediately to the northwest of the greenstone schists
in a belt about 2 miles wide extending northeastward across the county. The rocks are deeply weathered,
forming a bright red soil and subsoil. The rock presumably is chlorite-sericite schist.

Granite underlies several small areas along the southern boundary of the county, only two of which
are shown. It is intrusive into the gneiss and the effects of the emanations from the granite magma are
seen at many places where no true granite is exposed. At other places small pods, bosses, and other masses
occur in the gneiss that are too small to map. The granite is nowhere well exposed, but it is evidently the
typical coarse gray porphyritic granite so characteristically exposed in Forsyth and Guilford Counties.

The Triassic rocks are exposed in a belt 214 to 6 miles wide across the northwestern corner of the
county. It occupies a total area of about 105 square miles. Along the southeastern edge of the belt the Tri-
assic rocks lie unconformably upon the gneisses and dip northwest at an average angle of about 35°. The
dip is fairly uniform across the entire belt, and it is apparent that the northwestern margin of the Triassic
is marked by a fault, the Triassic having been downdropped several thousand feet. The thickness of the
Triassic ranges from a feather edge where it overlies the gneiss along the southeast side of Dan River to
7,000 or 8,000 feet where it has been faulted downward against the gneiss. The Triassic rocks consist of
arkosic sandstone, shale, mudstone, and conglomerate. They are usually red in color and are often ecross-
bedded. Most of the beds are lenticular so that individual beds can be traced only for a short distance.
Certain horizons, however, are quite persistent, and mapping in detail would permit separating the Triassic
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ocks. into several formations. The arkosic conglomerate is particularly outstanding. It forms a ridge for '
t1éast half the length of the Triassic belt. The ridge extends N. 58° E. from approximately the Stokes
ounty line, passing abouf a mile northeast of Mayodan, nearly to the bridge over the Mayo River on U. 8.
_hlghway 220, midway between Mayodan and Stoneville. The ridge here appears to be offset by a fault,
ommencing again at the eastern edge of Mayodan, extending about N. 60° E. for about 3 miles, then
radually veering northward to strike about N. 40° E. and crossing State highway 770 about 3 miles east of
toneville, after which it dies out. A ridge of the same rock extends about N. 60° E. into Virginia from
he eastern edge of Spray. The fault offsetting the ridge at Mayodan apparently strikes about N. 45° E.
n‘d.-the Mayo River follows this fault for about 2 miles. There probably are many other faults in the Tri-
“assic which would be revealed by detailed mapping.

. Ground water.—Practically all domestic water supplies, many industrial supplies, and two public water
‘supplies are obtained from wells in Rockingham County. A few domestic supplies are obtained from springs.
ut the other ground-water supplies are obtained from wells. Dug wells are used extensively in rural areas.
Because the gneiss generally is deeply weathered, they can be dug deep enough that few of them go dry,
except in perfods of extreme drought. Dug wells in the gneiss range from about 20 feet to 80 feet deep,
nd the depth to water ranges from about 15 feet to 75 feet. The water level in the Triassic rocks at most
,places is.considerably closer to ‘the surface and, even though the Triassic rocks are not deeply weathered,
~wells can usually be dug deep enough in the shales and sandstones to obtain satisfactory supplies.

: A few bored wells are used in rural sections and a considerable number are used in suburban areas.
‘These furnish satisfactory amounts of water at most places. Both dug and bored wells obtain their water
from the weathered and disintegrated rock and are in greater danger of becoming ‘contaminated than drill-
-ed wells.

. Drilled wells are used for many domestic water supplies and practically all industrial and public ground-
“water supplies. Advantages of drilled wells are greater safety from contamination or pollution, less chance
‘of going dry, and a generally much greater yield. Because most of the county is underlain by two geologic
“units, the gneiss and the Triassic rocks, nearly all drilled wells are in these two rock units. Table 17, below,
~gives a summary of the data on drilled wells in Rockingham County.

TABLE 17—SuaMArY of Data ox WELLS IN RocRINGITaM CoUNTY
(Drilled wells 3 inches or more in diameter)

ACCORDING TO ROCK TAYPE

Yield (gallons & minute) | Percent of wells
Tyre or Rock Number of Averaze yielding less
Wells Depth Range Average Per fool of than 1 gallon
(fect) Well a minute
[, P e ] e e e g e
INeISS. L e o 112 134 0---38 6.7 0.049 9.0
Pnrphx ritic gramlo ....... .- 2 162 0--3 1.5 009 50
Triasste. .o 41 163 175 15.6 096 7 2.4 :
- Sericite sheist. .. ..o oo 2 95 425 15.5 152 0
Allwells. ..o N e S 064 7.6

Yield (gallons a minute) | Percent of wells
Torocraruic LoCATION Number of Average yielding less
. Wells Depth Range Average Per loot of than [ gallon
(feet) C Well a minute
L3 IR 62 142 0—30 4.4 0.031 32.2
Flat il 26 139 1-75 5.0 08 3K
Slope 48 124 0-25 7.8
Dra\v,__.. 6 244 ‘ 25.5
I - —j e
Valloy - oo oo ; 16 wo | 15.4 |
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[
Only two wells each are listed for granite and for sericite schist and these are too few on which to base
any conclusions regarding their respective water-bearing properties. Data regarding these geologic units
are given in the section entitled “Rock Units and their water-bearing properties.”

The 112 wells in gneiss have an average yield considerably less than half that of wells drilled in Triassic
rocks, and the average yield per foot of well is only slightly more than half as great. It appears probable,
therefore, that the Triassic is a better aquifer than the gneiss in Rockingham County. However, the dif-
ference probably is not nearly so great as the above figures seem to indicate, because many of the wells in
the Triassic rocks were drilled for industries and municipalities, whereas most wells in the gneiss were drill-
ed for domestic supplies.

At a few places wells in the gneiss have been somewhat unsuccessful. The average yield of wells drilled
on the Dibrell farms, 2 miles north of Ruffin, was less than 5 gallons a minute, although the average depth
is 239 feet. The average yield per foot of wel] is only 0.021 gallon a minute, less than half the average for
the entire county. The gneiss and schist at this place are not materially different than elsewhere. However,
the dip of the beds is quite low, and it may be that this lessens the opportunity for entrance of water into
the rock. Wells at Sadler School and most of the other wells in the vicinity of Sadler also yield small
amounts of water. As Sadler is southwest of the Dibrell farm, in the direction of the strike of the gneisses, /
it is quite possible that the same strata are encountered at both places.

Table 17 also shows the relation of the yield of wells to the topography. Wells on hills yield less than
half as much as wells at other locations, and wells in valleys and draws have an average yield per foot of
well more than 3 times as great as that of wells drilled on hills. _

According to table 17, wells in Triassic rocks yield an average of 15.6 gallons a minute, which is much
higher than the yield of the other wells in Rockingham County but is only slightly higher than the average
for all wells in the Greensboro area. One characteristic of wells in the Triassic is that many of them fail to
hold up to the capacity indicated by the test made at the time the well is drilled. This tendency towards de-
creasing yields with continuous pumping has been noticed in many municipal and industrial wells in Triassic
rocks, not only in the Dan River area but also in the Deep River area.

In order to determine more accurately the rate at which a well will yield over a long period of time,
pumping tests of wells in the Triassic should be of long duration and the well should be pumped at several
different rates, accurate measurements being made of the drawdown at the different rates. The water level

“also should be measured for several hours after pumping ceases in order to determine the rate of recovery.

Analyses of water from five wells in Rockingham County are given in the table of analyses. Two of the
samples were of water from wells in gneiss and three were from wells in Triassic rocks. The water from
the gneiss is moderately soft to moderately hard. The hardest water is from the deepest well. Both wells
yield water with a low iron content. Water from either well is satisfactory for almost any use. The water
from the Triassic rocks ranges from soft to extremely hard, and there is no correlation between depth and
hardness. The iron content of the soft water is only 0.06 part per million, but the iron content of one of
the hard waters is 0.36 part per million. The iron content of the other hard water was not determined.

Temperatures range from 58 to 6514° F. and average 60° F.

Municipal supplies.—Five incorporated cities and towns and three unincorporated cities and towns have
public water supplies. Only two of these are obtained from wells, the remaining six being obtained from
streams.

Draper, an unincorporated town of about 3,500 people, is supplied with water from Smith River at
Spray, by Marshall Field and Company. The plant is described under the town of Spray. There are about
- 340 service taps in Draper and the average consumption is about 25,000 gallons a day.

Leaksville, population 1,886, obtains its water from the Dan River at a point about 2 miles southwest
of the center of town. The water is pumped to the raw-water reservoir at the treatment plant by two cen-
trifugal pumps with a capacity of 750 gallons a minute each. The raw-water reservoir has a capacity of
1,000,000 gallons. The water flows through the treatment plant by gravity. Treatment consists of coagu-
lation with alum and sodium hydroxide, settling, filtration, and chlorination. The clear-water reservoir has
a capacity of 500,000 gallons. Two centrifugal pumps with a capacity of 750 gallons a minute each are used
to distribute the water. A 150,000-gallon elevated tank furnishes additional storage. The capacity of the
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lt_e;’f.-’_plant is about 1,000,000 gallons a day. There are 1,185 service taps and consumption averages about -
00;000- gallons a day, about 20 percent being used by industries.

- Madison, population 1,683, obtained its water supply from wells 159, 160, 161, and 162 until 1937. The
yield 'became inadequate at that time, and the town has since purchased treated water from the Washing-
toh, Mills Company at Mayodan. The water is delivered into a 200,000-gallon underground concrete res-
ervoir in Madison. Two electrically driven centrifugal pumps with a capacity of 500 gallons a minute each
are-used to distribute the water. A 100,000-gallon elevated tank furnishes additional storage. There are
about 350 service taps and average consumption is about 55,000 gallons per day, 10 percent of which is
used by industries.

».” Mayodan, population 2,323, is supplied with water from Mayo River by the Washmgton Mills Company
The intake is at the dam about half a mile north of town. Centrifugal pumps are used to pump the water
to the treatment plant. Treatment consists of prechlorination, coagulation with alum and sodium carbon-’
ate, settling, filtration, and post-chlorination. The capacity of the plant is 600,000 gallons a day and aver-
age consumption is about 450,000 gallons a day, of which about 70 percent is used by the mills, 12 percent
is sold to Madison, and the remainder, about 80,000 gallons a day, is used by the inhabitants of Mayodan.

; Reidsville, population 10,387, has had a public water supply since about 1900. The city obtains its
water from Troublesome Creek about 51% miles southwest of the city. Three centrifugal pumps with a
. combined capacity of 2,100 gallons a minute pump the water from the intake, above a wooden diversion dam, .
“to the treatment plant in the city. Treatment consists of coagulation, settling, filtration, and chlorination.‘
“~The plant capacity is about 1,500,000 gallons a day. There are about 2,500 service taps. Maximum con-
" sumption is about 1,000,000 gallons a day and the average is about 500,000 gallons a day, of which about
40 percent is used by industries. The clear-water reservoir has a capacity of 900,000 gallons, a standpipe
-has a capacity of 976,000 gallons, and two elevated tanks have capacities of 75,000 and 500,000 gallons,
" respectively. 4

Spray, an unincorporated town of about 7,500 people, is partially supplied with water by Marshall Field
and Company from Smith River. Two centrifugal pumps with a capacity of 2,800 gallons a minute each
are used at the intake. Treatment consists of prechlorination, addition of ammonia, coagulation with lime
and alum, settling in an 850,000-gallon basin, filtration, and post-chlorination. The clear well has a capacity
of 150,000 gallons. The water is distributed by five centrifugal pumps with a total capacity of 6,000 gal- -
lons a minute. The capacity of the plant is 4,000,000 gallons a day. Maximum consumption is about 3,500,
‘000 gallons a day and the average is about 2,500,000 gallons a day. About 98 percent is used by the mills
in Spray and Draper and 2 percent is used by the inhabitants of Spray and Draper. Some of the inhabitants
* of Spray and Draper use wells of which there are reported to be about 100 in Spray alone (see number 38
in well table).

Stoneville, population 615, has had a public water supply since 1938, obtaining its water from two
‘drilled wells, 6 and 7. The wells are 190 and 189 feet deep, respectively, 8 inches in diameter, and yield 40
- and 75 gallons a minute, respectively, from Triassic shales. The wells are pumped by electrically driven
" turbine pumps which discharge directly into the mains. A 100,000-gallon elevated tank serves for storage.
. Well 7 is used regularly, well 6 only during emergencies. There are about 120 service connections. Max-
“ imum consumption is about 25,000 gallons a day and the average is about 17,000 gallons a day. The water
is not treated. An analysis of water from well 7 is given in the table of analyses.

o Wentworth, a small unincorporated town of a few hundred people, is the county seat. About 150 peo-

ple and the courthouse and other county buildings are supplied with water from a drilled well. The well,
- no. 142 in the table, is 588 feet deep, 6 inches in diameter, and yields 30 gallons a minute. The well is drilled
- in gneiss. It is pumped by a plunger pump at a rate of about 20 gallons a minute. A 5,000-gallon elevated
‘tank serves for storage. Consumption averages about 10,000 gallons a day. The water is not treated. An
‘analysis of the water is given in the table of analyses. The temperature of the water is 61° F.
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Well Depth {Depth of] Diamcter |Depth to| Yield
Num- Locarion heer DuiLLert Type of | of Well | Casing | of Well Water |Gallonsa Chief Topograchic Remanks
ber . Wellz | (feet) | (feet) | (iuches) | (feet)® | Minute | Aquifer Location
1 | 4 miles W of Stoneville. __| Lee Webb. ... . Piner & Beasley._ . . Dr 63 ........ 6 | ... 3-4 | Gneiss Slope Soft  water. Tempera-
ture 5935° F.,
2 | 5 miles N of Stoneville..__{ Curtis Martin___. __ D-Dr w ... G 1-2 do Hill Soft water.
3 | 4% miles N of Stoneville_.| J. W. Price. Dr 81 (-2 PO do do Do
i Do . ... ... do..... ... Dug [+ PO 48R | do Stope Dry in 1041,
4 1 Stoneville_. . ... Town. ... . _._._.. Dr 101 - 6 ... 20 Shale Flat e s
(Trinssic)
S| Do Stonevilie Grocery_. .| Danville Well Co..._| Dr 11644 [ S 20 do do
6y Do_....... ... Town_..... . ... Carotina Drill. Co. . .| Dr 1904 8 40 do do Auxiliary weil.
7{Do.... .. do.o.ooooo . do... . . ... wel Dr 189 8 | .. 75 do do Aunalysis in table. Tem-
perature 0(14° K.
8| Do . Stoueville Furniture R
Cooo oo doeo o Dr 9216 8 ... 40 1 R (N
0 { 215 miles SE of Stoneville.| Roy Carter. .. _____ R.E. Faw.. ... .. Dr 212 [ 2 T do Flat Large yield.
161 Do.....__.... ... __...| RogerBaughn______ Jerome Clark__ ... __ Dr 142 [ T0R 1] Dike do .
H | 314 miles 14 of Stoneville. .| Miss Emuma Carter__| M. A. Holder...._..| Dr 80 ... 5% |oo...... 4 Shale do Muderately soft water.
(Triassic)
120 Do ......... ........ | W.R.Carter. _____. [ Dr 77 el 5% |........ 12 do do Soft water,
B Do oo L. L. M. Moore._._.. .. Danville Well Ca.._.| D-Dr 11/ i 20R 104 | Triassic Draw Dug 22 fect. Water
. slightly hard.

M| Do_........ Virgil Hall ... ___ .\ doo.. ... .. .. D-Dr 87 ... 6 WBR | do Tlat Dug 30 fect. Adequate
vield. Water  slightly
hard.

15 | 3 miles E of Stoneville._. | J. H Roberts_ .. ... D-Dr 50 ... [ P 04+ |(do | ... Dug 30 feet. Soft water.

16 | 3} miles NE of Stoneville_| T. 8. Joins.___ ... D-Dr 50 el G 20%4M| 25 do Slope Dug 34 fect.

17 | 4 miles W of Leaksville...| R. L. Simpson. _____ Dr £ T P [ BR | do do Soft water.

18 | 314 miles NW of Leaks-

Villeoo ... Y. T Jovee oo | . ... Dr o |....... 6 |o...... 10 Gneiss do Soft  wnter. Tempera-
ture 59° K,
19 | 3 miles W of Leaksville_. .| Will Owens. __._..__ o0 ... [ T, 3 Triassic  |oo. o e
20{Do_ ... . ... R. Holman; Sunset
Dairy________.... 122 | .. ... G | 2 do Hill Moderately soft water.

21 | 3 miles SW of Leaksville. .| Pom Watkins. _____ [ R G 20R 8-10 | dv Flat. Slightly hard.

22 | Doooooe . P. W. Minter______. 57 ool [ O 7 do do Soft water.

23t Do.o.o. .. ... do. oL ... 03 | ... 6 . ... B+ |do ... Do

24 | 314 miles SW of Leaksville! Jim Wilson . __ 80 20 6 MR 7 do Slope Soft  water. Tempera-
ture 59° I7,

25 | 2 miles SW of Leaksville. .| P. W, Ziglaer ... ___ Danville Well Co..__| Dr 1 ... 6 Fo ... 15 Shale

(Triassic) j....._...... Water moderately soft.

26 Dooooo . F.P. Newmawe._.__{ . __________ . . Dr 0 ... 6 ... 10-15 | Triassic  |......._.. . Water slightly hard con-
tuins some iron,

27 | 134 miles NW of Leaks-

ville.. ... L. Oscar Field. ... ___ John Hopkins.._.___{ D-Dr 115 1o [ 651 -6 | Gneiss Slope Dug 65 feet. Soft water.
28 | 2 miles N of Spray_. ... .. Pete Mabe. .. ... M A, Holder___ ... Dr 120 Abg 4o ... 6-7 | Conglome- ’
rate do Soft water.
{Triassic)

20 Do ... Tony Newman___.__ M. H.Jones_.__.__. Dr 104 [oaoo . 6 65R i+ | do Flat Soft  water. Adequate
yield,

30 | 1)4 miles NE of Spray_.__| C. A. Light and T.

A James.. ... Danville Well Co..__| Dr 105 |--ooo.. 6 ... 8-10 | do Hil | ..

31 { Spray._ .. ... ... ..... Marshall-Fiell & Co.,

Woolen Mill. ... .. ... . Dr 195 ... 6 feo.ao.. 9 Triassic Valley Abandoned.

32 Do..... ... . Marshall-Field & Co.,

Suiting Mill__ .. .. ... . ... Dr 150 |oeoo.... 6 . . 9 do | Do

33 | Do.... R R Marshall-Field & Co.,

General Office.....|. ... . ___._ . Dr S K I 5% G4l R| 22 do Slope oo L.

34 | Do - Marshall-Field & Co.,

American Ware-
house_ .. __ ...} .. .. ... .. Dr 152 ... ... 554 67R k14 do Valley oo ...
35 | Leaksville... _ . ... _; Marshall-Ficld & Co.,
Bedspread Mill___{_ .. _____..__._ . __ Dr 80 |....... & el 10+ | Shale da Not used.
(Triassic)
36} Do_.... .._......_.....| Marshall-Ficld & Co.,
Karastan Mil..__ [ ... . . Dr 100 |........ [ S SO ? do do Do

3 (Do....................|1¢C. Halsey..._.___ Danville Well Co..._{ Dr 163 ... [ S, 15-20 | do ~<-vewe----} Driller reporis 2 feet of
coal at 105 fect.

38 [ Spray.......... ... Marshall-Field & Co._| M. H. Jones. ... .. _ Dr 35to 150{.....__. L SR I do ... About 100 wells [rom 35to
150 feet deep in mill
village. Adequate yield

from all wells.

! Vir, Mach. Co.=Virginia Machinery & Woll Co.,; Dan. W,
2 Dr==Drilled, Br=Bored, Cr-Dr=Core Drilled, B~Dr=
7 Depth to water [rom land surface; R=

ell Co.=Danvillo Well Drilling Co.; Sydnor Well Co.==Syduor Pump& Weil Co.
Bored and Drilled, D-Dr= Dug and Drilled.
Reported, M=Measured.
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Depth |Depth of| Diameter |Depth to} Yield X
LocATION OwNER DriLLeR! Type of | of Well | Casing | of Well | Water |Gallonss, Chief Topographic Remanks e
. Well2 (feet) (feet) (inches) ~ (feet)s | Minute Aquifer Location Lo
Bpray. e Spray Cotton Mills_ [._...... ... - Dr 1004+ ... 8 ... 15 Shale Valley Temperature 6514° F.
Do..oeoceeeeoooo..._} Lenksville Woolen (Trassic)
Mill .o M. H. Jones'....._. Dr 80 ... (I I 8 do do e
DOne e G. M. Lamnr._.___ Danville Well Co..._| D-Dr 125 75 [ 70R 5-6 | Triassie._..| Hill Soft water.
Doooiiceee Morchead Mills Co, .. ... ... ... ... Dr 205 |oo....- [ PR P Shale Valley Annlysis in table. Tem-
. (Trinssic) perature 6114° F, v
1% miles S of Leaksville. .| Ben H. Holmes. .. .| ... ... Dr 1208 ... .0 6 4-5 | Geniss Hill Soft water. '
Do e J. Frank King._.___| M. H. Jones._._..__ Dr 177 100 G 8 do do Water slightly hard.
184 miles 8 of Leakaville.. Miss Lily Hill.____.. Danville Well Co._..| Dr 84 ... G 5-0 do Ridge Water moderately soft.
114 miles S of Leaksville..| . E. Early {Turner)} do_.__.____.__.___. Dr 2710 ... 6 |- 3-4 | do Hill il
134 miles S of Leaksville. .| R O. Dietz. .. . .| ... ... _. D-Dr 130 | ... 6 |........ 1/16 | do do Dug 70 feet.
2 miles S of Leaksville. .. .| Walker Roberts_....[ Rogers..._.__._.__. Dr 48 | 6 4R 4-5 { do Slope Soft water.
214 miles S of Leaksville._| Dave L. Cudle- 150 20 [ S S 84 | do do i
234 miles S of Leaksville._} W, R. Roberts_._.__ 1304+ Y 6 ... 1-2 do Hilt Dug 80 feet.  Soft water.
234 milcs S of Leaksville.. | S. P, Thomas_...... 180 I [ PR 24 Gneiss Flat Soft water, contains iron.
3 miles S of Leaksville. . _ .| Jessie Saunders _ 45 ... 36 42R 3 do  |ooeaiiiall Soft water.
George Rice. __ M.H.Jones_.....__ 05 (... .. [T D 34 | do  |eooiiiii. Do
Edgar Thomas_ .. ... Danville Well Co.___| Dr 225 ... ... [ P 1% 1 do Hill Maderately soft watcr.
Dewey Robinson.. .. Dr 130§ 6 50R 2+ | do Ridge |- cioeoimiiioiaias
234 miles SE of Leaksville.| F. L. Anderson__. ... Dr 68 (.. ... G 54R 10 do ... Soft water.
3 miles SE of Leaksville_..! E. G. Jarrell..._.. D-Dr 68 |........ [ T P, 13 do Slope Dug 60 fect. Soft water.
284 miles SE of Leaksville_| J. K. Williams__. ... Dr Me | G R 141 do Hill Soft water.
214 miles SE of Leaksville.| Martin Smith_..____[ do__. ... .______._ D-Dr 95 f_.___._ 6 75R 2 do Slope Dug 75 fect.
114 miles I of Spray_.... Frank Eggleston___ .| M. H. Jones__._.___ Dr 73 | i3 el 6-7 | Triassic do Not in use.
14 mile W of Draper_____ J M. Law__.... ... Danville Well Co.__.| Dr 125 . ... P T 10 Shale do Hard water.
(Triassie)
Draper. .. ... _.._.. Mrs. Hope Flinchum_j do..._..._._.....__ Dr 106 |.._..._. G .2} 20-30 | do do Analysis in tahle. Tem-
perature 58° F. '
1 mile N of Draper..___. Mr. Coleman_._.__.{do......_.__...... Dr h10) ¥ S I 6  [........ 18-20 ... ____... Flat o ils
Draper. ... ... __. Marghall-Field & Co. | Caralina Drill Co.._| Dr 150 6 ... 50 Shale Valley Two ather wells, about 300
(Trinssic) feel deep, yield about 30
. gallons a minute.
Doooo o R. P. Roy Esso
: Station____..____.| Danville Well Co..._| Dr 186 ... [ I D 10-12 { Shale Slope ool
14 mile S of Draper___. .. Ben Eggleston Pure
Oil Station. _ . _... M.H.Jones_..._ ... Dr 45 ... [ S D 7-8 | Shale oo e
(Triassic)
34 mile S of Draper. . ____| L.J. Hopkins_.______.| Danvillc Well Co.._.| Dr [ 6 ... 8-10 | do e il
1 mile 8 of Draper. .. ____ E. C. Stophel _.__. __ do. oL Dr 79 50 [ 10 do | Water moderntely soft, no
iron.
114 miles S of Draper_._._ George Meade. ... do. e D-Dr 78 ... [ D P do Slope Dug 53 feet.  Adequate
yield.
Do .. ... S. G. Hopkins__..._.} do...._._. I Dr 80 ... [ DR 10 do Hill Hard watcr, contains iron. s
814 miles W of Oregon ;
HHll ool Tom Moore..._.._..} John Hopkins....._.| D-Dr 004 (... . . 6 |oo.o._. 15 Gneiss Slope Dug about 50 feet.
3 'miles SW of Oregon
Hil_ . W. F. Jackson_____. F. L. Smith____..._. D-Dr 175 ... [ P w do mWilt .
2 miles SW of Oregon N
Hill._......._......._ J. W. Strader.. ... doo oo D-Dr 98 ... 6 49R 1 do do . Dug 54 fect.
214 miles SW of Oregon ’
Hill. ... T.J. Forbes__...... do oo D-Dr mo ... 6 46R 1 do do Dug 49 fect.
1 mile SW of Orcgon
2§11 I S E.M.Gunn_._._._. John Hopkins ._.._. Br-Dr 17 6 |- 9 do Flnt Bored 47 fect.
1 mile § of Oregon Hill___| Floyd Evans_........| F. L. Smith_____ Dr 40+ |- [ J PR G Gneiss Hilt Dug 25 feet.
Oregon Hill____..__... _| Pure Oil Station ___| C. H. Davis__ .| Dr 170 e [ 4+ [ do Slope Soft water.
3 miles SE of Draper.. . ..| J. H. Schoolfield, Jr..[ J. A. Rieh.. ._ _...[ Dr 52117 S [ SR - Conglome-
V rate Hill Adequate yicld.
(Triassic)
3% miles SE of Draper_ . .| Happy Home School .| Danville Well Co._._} Dr 200 ... [ 38 (neiss Flat |oeceoioi et
3% miles NE of Draper. | Johu W. Wilson_....| M. A. Holder....._.| Dr 05 ... 856 ... 5 Shale ..o} - R
(Triassic) -
5 miles NE of Draper___.. T. R. Perkinson_ .| ... ... ... ... Dug 20 ... 24 4R |._. . .. Trinssic  |ocooooooooo- Good yield.
7-miles T of Draper_____.| R. N. Williams. _{ Danville Well Co..._| Dr 140 | ... [+ S 10 Gneiss Hill Soft water.
G miles & of Draper__.._.| J. M. Davis_..._.... J. A Rich_._..._... Dr ? [E PPN R, do Flat Adequate  yield,  Soft
. water. Temperature
5914° F.
414 miles SE of Draper_..| R. A  Hill__.___ 160 ... [ 2-3 |do Slope | oo
134 miles SW of Ruffin._.| Chandler Estate.__.. 90 d 34 | do Flat Water slightly hard.
Dol Dr. Charles Wharton. | 80 G o I T T DR P,
1 mile SE of Ruffin______.| Mrs. Alice Chandler. L LLL4 J , [ S SR 10+ | do Hill Dug 70 feet.

-1, 2, 3 Footnotes given at bieginning of table.
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i

Well Depth |Depth of} Diameter |Depth to| Yield
Num- Location OwNER DunLert Typeof | of Well | Casing | of Well Water |Gallonsa) Chief Topographic Reaarks
her Well2 | (feet) | (fect) | (inches) | (feet)* | Minute Aquifer Location
88 | Ruffin__._.. . . .. High School. .. _.__| Daaville Weli Co..__| Dr 200+ |........ 6 Gneiss Draw ... .. ...
89 | Do.... ... ... Chandler Bstate_ . __ John Hopkins.______ D-Dr 120 ... i do Hill Dug 60 feet.
90 { 2 mides N of Ruffin__..__.| L. N. Dibrell .. ___ . Danville Well Co.___| Dr b E A O B do Slope Pumped by windmill.
91 | Do ... .. R .. N. Dibrell, at s
) pool____ ... tdo.. o ... Dr 252 ... .. . T 16 do Valley o . :..
92 | Do.._.. - 250 f_o_.. .. 8 f....... 3 do do Capped; not in use.
93 | Do [T 80 oLl 6 | 3 do do . .. R
94 | 244 miles N of Ruffin L IO [ 3 do Slope et
95 | 245 miles N of Ruffin._. .. S00 .o 6 |...... 12 do ilt Most of water from above
300 fect.
96 Do ... ... ... [T I T [ P e .. do b ...
97 | 234 miles N of Ruffin .. 1o ... ... 6  f........ i Gnoiss do . e
98 | 3 miles N of Ruffin__ . (1< I 6 63R l do do el
99 | 1 mile SE of Reidsvilie. .. 1z ... N [ -8 | do do Dug 68 fcet. Temperature
5814° F.
100 | 1 mile 8 of Lawsonville. .| do_. ... ______ . ... ... ... Dug 60 |- ? do do Tnadequate yield.
101 | 3{ mile S of Lawsonville. .| J. W. Butler._____ .. Danville Well Co..._| Dr wy |l 6 do Hin |
102 | 4 mile N of Lawsonvilie. .| R. H. Blackweli__ . __ F.L.Smith.__._..__ 8 | [ do Slope Adequate yield;soft water.
103 | 114 miles NE of Sadler .. .| Mrs. Nora Canady..| ?... ... ___._. 604 | ... [ do do Good yield; hard water.
104 | 14 miles NE of Sudler__ | R. M. Durham._._._ Setliff_. . ... __. 86 ). ... G do Hiil Solt water,
105 | Y4 mile NI of Sadier. . ..| W. M. Travis_._ .| Rogers 60 ... [ do do
106 | Do.....oooo . .. H. I. MeAlister.__ .. do.. ..o 4 6 do Slope -
107 [Do.. ... .. W. W. MeAlister__. | do.... ... G0 L. 6 do il Hard water, contains iron,
108 | Sadier. . ... Sadler Sehool.__. .| F. L. Smith___._____{ Dr 175 20 6 do Slope Inadequate yiold.  All
water from about 75
feet.
W09 Do ..o L doo Danville Wel Co._._}{ Dr 76 [ I R 1 do do e
110 | { mile NW of Sadler. . ___. Whit Brown_.__.__. F. L. Swmith. .. D-Dr 105 [} 50R 15 do do Dug 50 feet. Soft water.
111 | 3 miles N of Reidsville.___| G. T. Gordon_.. ... doo.. oo ... D-Dr (11- T P 6 20 do do Do
112 | 14 miles N of Reidsville. .| 8 B. Mace....._.__| C. tL Davis___.___. Dr 4[| P 6 401 15-20 fdo L. Supplies four families.
113 | 134 miles NE of Reidsvilie_| Mrs. C. A Peun_ .| #. ... ... Dr 20 ... 6 ... 154 | do Slope ...
114 | 2 miles NE of Reidsville_ [ do. ... ... __ [ ...{ Dr 80 L.o..... 6 ... 15 | do Hil
115 | 234 miles NT of Reidsville] Joi Woods..._....__| F. L. Smith..__..___| D-Dr £ 4 2 S, 6 j.._.... 57 | de ... Dug 50 feet. Water
stightly hurd.
116 | 234 miles NE of Reidsville_; J. F. Daniels________ Warrick_. .. ________ Dr 97 30 G 67R .| do Hill Good yield; water slightly
hard. '
117 | 3 miles NE of Reidsville_ .| Mrs, R. L. Watt ...| F. L. Smith__.. __.__ Dr g [ S 0 do do ...
H8 | Do.... ... | W.IL Foy.__ ... . Muse ... _..______ Dr 90 6 b .. Y 1 do do Inadequate  yield; hard
water.
119 | 114 miles SW of Lawson-
ville.. ... . ... .__| Bernis Walker.___ . .. Dr 65 ... ... ' 6 55R 2-3 | do Moderately soft water,
120 | 3% miles NEof Reidsville_! D, 8. Hurdle. .. . Frank Gardner__. . _. Cr-Dr U S 3 |l 8 do ..
121 | 3% miles NE of Reidsville_] J. W, Bullock_._e...| C. IL Davis..__..__ Dr 20 |._...... 6 JUURN S do Hill Adequate vield; soft water.
122 | 4 miles E of Reidsville . | Roy Hareis_._. . .| 2. . .. Dr 140 40 6 23 | do Slope Water slightly hard.
123 | 245 miles B of Reidsville .| Mrs. Ava Phillips___| Danville Well Co.___| D-Dr 123 ... 6 || do do Dug 35 feet.
124 | 214 miles I of Reidsville__| Mrs. M, &, Roberts.| F. L. Smith____.___. D-Dr w .| 6 |..._.... IES do do Dug 45 fect.  Small yield.
Soft water.
125 { 134 miles B of Reidsville._| H. R. Seott___. ... ._ Frank Gardoer______ Cr-Dr 150 |........ 3 -5 | do Flat Soft water.
126 | 134 miles NISo[ Reidsville_| W. H. Foy. __ Moss . _ ... D-Dr 9 - 6 JUN 1 | do Hill B
127 | 134 miles B of Reidsville. .| Wm. Smith. _.____. C.H.Davis____..._ D-Dr 145 3714 [ S ) do Slope Not used.
128 1 114 miles E of Reidsville. .| Herbert Mace_._. .| John Hopkins_______| Dr 28 .. 6 37U4M 1% | do S
129 | Do_ . . G. 8. Woodall.__....| Welt Drillers Inc.._. Dr 100 ... 6 | -4 | do Slope Water slightly hard.
130 | Doo ... ..., .. LE King._.___ ... C.H.Davis_.._._._ Dr 00 ... G| do do Water maoderately soft,
131 { Da.. .. . ceiee | WoRL King._...._..| H.L. Heater..__....| Dr FZ I T 6 | 104 | do do Do
132 | U4 miles B of Reidsville. .| Ethel Strader &
Fugene Rice... ... Well Drillers Inc..... Dr 98y 30 6 . do do Soft water.
133 | Reidsville._...__.. .. —-| Funa NMills, Corp.__ .| ... ... ... ... Dr 1604 |... 6 15R 30 do Valley V..o .
134 | 215 miles NW of Reids- Chingua- Penn ’
ville ... L Farms. . o | Dr 2007 .. [ ceaeeea| do Draw Large yield. Pump has 3
h.p. motor. Tempera-
ture 61° F.
18 | Do .. ... ... dos oo . Dr 250 ... .. -6 . e | do do Large yield. Pump has 3
k.p. motor,
B6 ! Do .o dee il De 200 . 6 .. .. eeeieac] do do Do
137 | 23 miles NW of Reids-
ville ... ... R B Dr 2004 | ... o do Valiey I
138 | Do... . .. o .oa--| R.R.Saunders..___. Br-Dr S0 344 [ 1y do Slope Bored 34 [cet.  Soft water.
139 § 423 miles W of Reidsville. .| Marion MeMichael .| J. Stafford. ... Cr-Dr w 2 2 da Flat Soft water.

!, 2, 3 Footniotes given at beginning of table.
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Depth {Depth of| Diameter Depth to] Yield
.LocarioNn OwNRR Dnisrer! Typeof { of Well | Casing | of Well Water |Gallonsa Chief Topographic NLemMAnKs
Wellz | (feet) | (fcet) | (inches) | (feet)® | Minute Aquifer Location
)| 134 miles SE of Went- )

. owortho.__.......... Prison Camp..._._..f._ ... . Dug 4 .. 42 40R 25 Grleiss Flat |l
1 mile E of Wentworth. . .| Wentworth School.._| Danville Well Co.___| Dr ol [ IO S do Slape |l
Wentwarth____.........{ County____.______. D. M. Hanlon.__... Dr 588 |._..__.. 8 40R 30 do Hill Analysis in table. Tem-

. perature 61° F.
84 mile S of Wentworth__.| Mrs. Hugh Scott._..| John Hopkins..__...| D-Dr 110 |.._...__ 6 | 34 do Slope Dug 53 feet.
234 miles NE of Intelli-
| genee.......o....._... J.C.Peay_....._._. Walker._........... Dr 125 |._...... 6 801 1% | do Hill Temperature 5814° T,
414 milés SE of Stone- Mulberry Isiand
ville.. ool Farm.. .. .| ... Dr 200 .. R [ 15 Shale Slope Water is not hard.
(Triassie)
4 miles SE of Stoneville_._| David Lindsey.. ... __..._._.______. Dr 60 |........ [ 4-1 | do Flat |l
Doooereie C.H.Davis__.__.._. Dr 65 ... 6 40R 5 do do Soft water.
4 miles 8E of Reidsville__. 120 ... 6 |-, 5 do |
414 miles SE of Stoneville. 130 [........ [ P 5 do ol Dug 65 feet. Water
moderately soft.
I LS SR Dr 97 ... 6 70R 6+ | do Valloy Water rather hard.
................. W. E. Puckett._ ... _| John Hopkins.._____{ Dr 8 ... [ IR B Gneiss IIill Soft water,
C.H.H.Martin__._| ?_____._.__________. Dr 62 ... 6 30R 34 | do Slope Do
..................... C. W. Bailey.___..__| John Hopkins....___| D-Dr 140 ... ... 6 eee.. 10 do Hilt Dug 40 feet.
Mrs. G. T. W,
................. Carter___....._._.| Walker.._____..__._| Dr 160 ... 6 RS PR ' ) Ridge Soft water.
-| Intelligence School...| Danville Well Co._._| Dr 150 ... 6 |..__.... 18 - do Hill .
_-1 A. A.Sharpe_.__.___{| Hopkins & Williams_{ D-Dr 137 ... 6 GOR 10 do reememeeo-. -1 Soft water.
1 mile W of Intelligence...| Upton G. Wilson. .. .| Heater Well Co..__.. Dr 130 45 6 45R 2 da Flat Do
134 ‘miles SW of Intelli- -
D-Cr-Dr| 192 | _.._. 2 80R 4+ | do Slope Dug 45 fect.
Dr 310 |__.___.. | 75+ | Shale Valley Tested originally at 140
(Trisssic) gallons o minute for 48
hours, but would not
hold up to 90 gallons a
minute after prolonged
pumping.
Doooomie L dooo. o -..| Heater Well Co._____ Dr 3004 ... 8 |- 64 | do Draw | ol
Do .. doo ... doo . Dr 500 |........ 8 ... 15 do Slope Originally yielded 50 gal-
lons a minute.
Dooee oo oioiial. Vir. Mach. Ca._._._. Dr 700 ... : S T 15 do Draw Do
1 mile NW of Madison___} Walter Bailey_...__. Well Drillers Inc.?.__| Dr (T 6 .. 2-3 | do Slope Soft water
Mayodan. ... ... __... Washington Mills
Couii Heater Well Co....._ Dr 300 |.o...... 6 |...... 15-20 | do  feeemeioo.. Hard water. Not in use.
Do .. e o Sydnor Well Co...... Dr 700 f._.._._. 8 [.... 15 do e Do
1 mile NW of Mayodan___| H. Roy Martin..... Z.V.Jones......... Cr-Dr 99 ... 2 . 3 Arkose Hill Soft water. Reported to
{Triassic) have cncountered coal
seam.
134 miles W of Mayodan..| H.G. Grogan._. .. ...| 2o oo, Dr 200 |........ 6 351 12 Triassic Slope  |ocem e mmmemnas
Do doo...._._lll. J.Stafford..........{ Cr-Dr | 177 |._...... 2 18R 6+ | Shale  [............ Moderately saft water. Re-
{Triassic) ported to have cncount-
ered coal seam.
2 miles W of Madison-.._| Y. L. Carter._...._. Cr-Dr | 340 |.... 2 feoi.s 3 do Hill Water slighty hard.
234 miles W of Madison._{ H. R. Closson_...__._ Cr-Dr .1 7 S D, 2 |- 5 Arkose Valley Moderately hard water.
(Triassic) Temperature 60° F,
.. Cr-Dr 160 ... 2 5 do da
T. L. Knight_.____._ Cr-Dr 93 2 744 | Gneiss Draw
Huntsville School....{ Danville Well Co..._| Dr 350 8 7 do Flat
Abe Neal__.._..._._] Frank Gordner______ Dr 100 2 |- 0 do Hill el

2 miles NW of Stokesdale.| W, T, Fulp.__.__.__ Wel Drillers Inc..... D-Dr 175 6 ... 1/10 | do do -

5 miles SW of Bethany....| C. B. Pegram...._.. J. Stafford......__._[ Cr-Dr 125 15 2 ‘TR 3 Granite? Valley Soft water.

434 miles SW of Bethany.| Kenneth McCollum_} Well Drillers Ine.____ Dr pL:11 I 6 ... 0 do Hill |
334 miles SW of Bethany_| Harvey Albert__.__. J. Stafford__._..._.. Cr-Dr 47 | 2 P, 0 Quartzite? | do
Do._._._ R, do...._... I Cr-Dr 115 2 . 0 Quartzite do

414 miles SW of Bethany_| Lawrence Bennett. .. Dr 33 G 13R 5 Gneiss Valley
234 miles SW of Bethany_| P. A, McCollum.____ Cr-Dr { 126 2 .. 54+ | do Flat
214 wmiles SW of Bethany_} M. M. Joyner_.._. .. Dug b R D 24 17R 54 do Hill Soft water.

'| 256 miles W of Bethany._| do_._.._.._.____.._ Cr-Dr 120 2 2v4 | do do Do
134 miles W of Bethany..} Mrs. Stella Tyson___ Cr-Dr 148 2 1 do do Do
134 miles N of Bethany._.| Mrs.J. L. Sharp___. Cr-Dr | 188 2 3 do do Do

= 1, 3, 3 Footnotes given at beginning of table.
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RiEcorps oFr WELLS IN RockiNariam CouNty—Continued

99

Well Depth |Depth of| Diameter |Depth to] Yield
Num- Locarion OwNER DriLrent Type of | of Well | Casing | of Well Water [Gallonsa Chief Topogmphic Rexanrxks
ber Wellz | (feet) (feet) [ (inches) | (feet)? | Minute Aquifer Location
186 | Bethany_ .. ... .. ... . Sehool_________._._ ST . Dr 3007 [.._____. 8 . 8+ Gueiss Flat Adequate yicld for 650
students.
187 | 1% miles NE of Bethany | T. F. Humphrey____| John Hopkins.._____| Br-Dr 85 .. ... 6 49R 6-8 | do Slope Bored 53 feet.  Softwater.
188 | 214 miles NE of Bethany . | W. O. Overby_____ . doo_ ... .. D-Dr 70 |-, [1} 50R ¥ | do Hill Dug 56 fect. Soft water.
189 | 234 miles NIS of Bethany . .| T. W. Sharp. _..__.. do.. ... D-Dr 62 6 s 14 do e Dug 41fect. Soft water.
190 | 314 miles NE of Bethany. .| J. W. Jones__ . do.. D-Dr 36 [ T 4~5 | do Ridge Dug 62 feet. Soft water.
181 | 434 miles NE of Bethany .| D. E. Purceil . J. Stafford__..._. .. Cr-Dr 58 . 2 7-8 [ do Slope Hard water.
192 | 3%4 miles NE of Bethany. .} A. L. Wall_____. b den o D-Cr-Dr| 198 58 2 | 1 do Hill Dug 58 feet.
193 | 3 miles T of Bethany . Robert Brown. .. . .} John Hopkins._ . _ .. D-Dr 00 ... 6 ... 104 do Flat Dug 40 fect. Soft water.
194 | 215 miles SI of Bethany .| Robert Bradshaw____| Heater Well Co.__ .| Dr V£ T 6 ... 5 do Hill Dug 42 fect.
195 { 3 miles SE of Bethany . _ Melrose Stock
Farms__._ ... _. Danviile Well Co..__| Dr 170 ... ... 6 j....._. 114 | da do ol
196 | 334 miles SE of Bethany Melrase Stock Farm
(barn)____ ... __ doooo ... Dr T4 [ S R 10 do Slape Soft water.
197 | 134 miiles SW of Mouroe-
tot. ... oo AL ESmall o John Hopkins._.__._| D-Dr 94 ... ... [ 45R 6 do Hill Do
198 | Monroeton.. ... ... | James Apple.. ... .| do. ..o .. ... D-Dr HO ... [T PR 15 do Slope Dug 40 feet. Water is:
not hard.
199  Do.__.. .. . _ . | Elementary School. .| Dauville Well Co.___{ Dr T 8 ... 15+ | de Flat Very good yield.
200 | 2 miles N of Monroeton. _{ Paul Lemon. ... [ ... ... ... Dug ki R SO 48 UM L Hill Adequate yield, soft water.
201 | 2 miles S of Reidsville .. |M. M. Trent & L.
A.Trent_. ... .| 1. L. Heater._...__.| Dr 62 |oo...... [} 32R [ Gneiss Stope | .. el
202 | Do._... ... ... Pine Hill Dairy.__ .| C. H. Davis 208 |o.__._. [ I S 1-2 do Hili Insufficient yicld, not used.
208 F Do ... ... W. E. Trent (home)_} F. L. Smith.__ 180 | 6 ... 2L5 | do do Dug 40 fcet.
24 | Do..._.. . . Pine Hill Datry .. __. do._. ... 165 JU, 6 30R 35 do Draw Druwdown 10 feet. Analy-
sis in table.
205 | 215 miles S of Reidsville_ .| Otis Collins _ ..| Well Drilters Ine.____| Dr 300 12 6 j....... 0 do Ml b .
206 | 3%4 wiles S of Reidsville. | T. B. MeCollum___.] F. L. Smith.._....._| Dr 54 32 6 206R 10 do Slope Soft water.
207 i Do_... ... ... ... R. W. McCollum. .| do._______. Dr 100 40 [ T . 654 |[do ... Large yicld, soft water.
208 | 314 miles § of Reidsville. .| A, L. Styres_._.._.. C. H. Davis Dr 158 6 38R 104+ | do Hill Soft water.
209 | 5 miles § of Reidsville.. .. | Tawrenee Martin. .. | do.ee_..______. .1 Dr 97 [ 14R 10+ | do Draw Do
210 | 7% miles S of Reidsville. _| S. T. Price..........| Heater Well Co..._..| Dr 106 85 [ S PO 3 do Hill .
211 | 4'4 miles SE of Reidsvile.] Marvin Comer. ... Hopkins or Davis._.| Dr 804 {.._ . ... 6 | ... do do Adequate supply.
212 | 4 miles SE of Reidsville .| P. L. Ferguson_. ... .| John Hopkins.___.__| Br 5248 |oeo. 20 45 oL do do Do
203 { Do....... ....... ... .| P.W. Tysinger. Hopkins or Davis___| Dr 79 25 6 40R 2-3 | do Slope Soft water.
214 | 3 miles SE of Reidsville. ..} W. K. Knowles__.__.| C. H. Davis_..._...| Dr | €10 2 I [} 100R 10 do Hiil Do
216 i Do ... ... P. 8. Knowles.._... .| Danville Well Co.___[ Dr 150 ... ... [ T 2-3 | do do Hard water; Temperaturoe
60° F.
216 | 4 miles SB of Reidsville.__} John Lovelace_ .. _ .. John Hopkins..._...| D-Dr 120 (i 70R 10+ | do do Dug 80 feet. Soft water.
217 | 434 miles SE of Reidsville .| W. A, Cook..___._._|.. ... _____. Dr 116 6 ... Y | de Stope  foo ..
218 | Do... ... ... .| T.E. Massey....... John Hopkins_......{ D-Dr 126 i 80R 5 do Hill Dug 71 fect. Soft water
209 Do. ... ... ...... George Robertson. _.} ... ... ... . _. Dug 79 79 24 TR ... do Ridge Soft water.
220 | 5 miles SE of Reidsville...| W. A. Cook__ (I [ T 104+ | do Slope Do
221 | 5}4 miles SIS of Reidsville.| do_.._._._.___._.__. 106 |..._.... [ R T 13 | do Hill ...
222 | 1 mile NW of Thompson-
G.C.Collins____._ | ... Dr T [ S PO S do Slope Soft wate.
223 Williamsburg
School_ ... ... Danville Well Co..._| Dr 210 fe.-o.... [ O 357 do Flat |l
224
W. H. Matkin______ C. R. Heater.__.__..| Dr 40 ..o [ I O 4 Sehist Hill Not in use.
225
sonville. . ... ... _. Mrs. 8. A, Harris._._{ F. L. Sinith___.___._.{ D-Dr 1560 60 [ PO 25 do Flat Soft water.
220 | 2 miles S of Thompson-
ville._... . .. ... .| H.E. Pritchett._.__.{ C. R. Heater..._....| Dr 04 20 6 45R -1 Gueiss Hill Do
REecorns oF SrriNGs 1IN RoexiNairaym CounTy
Yield ’
LocaTioN Owner gallons Chief aquifer Topographic ReMARKS
a minute Location
A—1% miles SE of Wentworth. . ... County Home._._.____ 103 Gheiss, coarse... ... Draw_._..__.___._. About 40 springs.  Water issues from crevices in gneiss, which
dips ahout 10° down the draw.

1, 2, 3 Footnotes given at beginning of table.
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ANALYSES OF GROUND WATER rroM RockINauam County, Nowrrti CAROLINA

'(Analysts: ‘William L. Lamar, Evelyn Holloman, and E. W. Lohr, U. s. Geological

(parts per million)

Siliea (8i02) ...l 19 oo
Tron (Fe). ... K . . .02 0.04
Caleium (Ca)_ . _..__ N . 22
Magnesium (Mg)
Sodium and Potassium (Na K}
Carbonate (COa) . ______ ... ________
Biecarbonate (HCOa) . . ...
Sulfate (SO4) ...

Chloride (C1)__.__.

Fluoride (F). .. ...

Nitrate (NOz).___ .. ...._.._

Dissolved solids

Total hardness as CaCOa. - .. ... . ... 34 202 480 67 40
Date of collection, 1943 ... ... ... June 17 July 7 July 8 June 16 June 29
Depth (Teet) - oo 189 205 105 588 165
Chiel aquifer.__ .. Triassic Triassic Triassic Gneiss Gneiss

rocks rocks rocks

a Dy turbidity

STOKES COUNTY
(Area, 459 square miles; population, 22,656)

» Geography, physiography, and drainage.—Stokes County is in the northwestern corner of the Greensboro
area, There are only two incorporated towns in the county, but there are several small unincorporated
towns and villages. The county is crossed by several paved roads, and railroads cross the southeastern and -
sd_uthwestern corners. Stokes County is dominantly agricultural, having only a few relatively small indus-
tries.

-Stokes County is in the Piedmont physiographic province, near its western edge. The surface of the
county is a maturely dissected plateau formed by uplift and dissection of a peneplane. Sauratown Moun-
tain, rising about 1,500 feet above the dissected plateau or upland surface, was left as a monadnock on the
peneplane. Stokes County.is the most rugged of the six counties in the Greensboro area. Flat areas on
the upland are relatively small, generally being narrow flat-topped ridges between drainage basins. Local
relief of 150 to 200 feet is the rule and at places is much more. Dan River has cut down into the plateau
“‘from 200 to about 400 feet. The Sauratown range of mountains rises as much as 1,600 feet above the
plateau surface and a number of other hills rise more than 400 feet above the upland surface. Moore Knob,
',el_eVation 2,572 feet, is probably the highest point in the county. The lowest point is on Dan River where
it enters Rockingham County and is probably about 550 feet.

: The plateau surface slopes to the southeast from an altitude of about 1,300 feet in the northwestern
corner to about 1,000 feet in the southeastern corner. The slope of the upland surface is interrupted by
two major structures, both of which trend northeastward. The Sauratown range of mountains, extending
'from the Surry County line near Pinnacle most of the way across the county, is capped by several hundred
feet of quartzite. There are a number of individual peaks in this range, several of which have an altitude
of 'more than 2,000 feet. The quartzite forms steep cliffs, most of which face southward or southeastward,
he quartzite generally dipping gently to the north and northwest. The second structure interrupting the
‘southeastward slope of the upland is the Triassic basin, generally 3 to 4 miles wide, in the southeastern
orner of the county. The deepest part of the basin is near its southeastern edge, where it is at least 400
feet lower than the general level of the upland.

Survey. Numbers at heads of columns correspond to numbers in table of well data) BRI
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Drainage of Stokes County goes into two main drainage systems, the Dan River and Yadkin River
systems. About 90 percent of the drainage goes into Dan River. Dan River enters from Virginia near the
- northwestern corner of the county and flows generally southeastward to a point within about 4 miles, of
the southeastern corner of the county. At this point it is deflected sharply to the northeast by the gneisses
forming the southeastern wall of the Triassic basin. The most important tributaries of the Dan in
Stokes County are Big Creek, Snow Creek, and Town Fork. Drainage to the Yadkin is by way of Little
Yadkin River.

Geology.—Four of the nine geologic units of the Greensboro area are exposed in Stokes County. These
are the gneiss, the quartzite, the porphyritic granite, and the Triassic rocks. The distribution of these
rocks is shown on plate 1.

The gneiss unit underlies about half of the county. The rocks of this unit are chiefly quartz-biotite-
plagioclase gneiss, garnetiferous mica schist, and quartz-mica schist. Some plagioclase-hornblende gneiss
is also included. These gneisses and schists are mostly of sedimentary origin and the original bedding is
apparent at many places. Although the strike and dip differ considerably from place to place, the strike
is generally northeastward. The dip in the southeastern half of the county is generally to the southeast and
in the northwest part of the county it is to the northwest. The structure of the county appears to be that
of an anticlinorium with many minor structures.

The quartzite unit extends northeastward, in a belt about 6 miles wide, about two-thirds of the way
across the county from near the southern end of the Stokes-Surry County line. It forms the Sauratown
Mountain range and minor hills. The rocks consist chiefly of quartzites and mica schists but also include
quartz-chlorite schists and quartz-mica schists. Some of the quartzites contain considerable mica, which
gives them a banded appearance. The upper part of the unit consists almost entirely of quartzite occur-
ring in massive beds capping the mountains, but a number of quartzite strata also are interbedded with the
schists, occurring at irregular intervals throughout the unit. No attempt was made to measure the thick-
ness of the quartzite and the schists but undoubtedly it is more than a thousand feet. The thickness of the
quartzites capping the mountains alone is probably more than 500 feet.

The upper quartzites have been only moderately folded, dips usually being from about 10° to 25°.
Sauratown Mountain, beginning at a point about 214 miles east of Pinnacle, is a hogback ridge that extends
due north for about 2 miles and then turns northeast. The quartzite generally dips to the west and north-
west and there is a cliff along the eastern and southeastern side of the ridge. The ridge plunges to the
northeast and thus becomes lower towards Gap. The mountains east of Gap apparently are essentially a
syncline, Cooks Wall and Hanging Rock forming a part of the southern limb and Moores Knob part of the
northern.

The granite in Stokes County is included with the porphyritic granite unit although some of it is non-
porphyritic. However, it is probably of approximately the same age and has similar water-bearing prop-
erties. It crops out chiefly along the northern boundary of the county, the largest areas being in the north-
east corner, in the vicinity of Sandy Ridge, and near the center, north of Francisco and in the northwest
corner near Asbury. It crops out in another area northeast of Pinnacle. At this place the granite is quite
coarse and very gneissic and may be of a different age. The granite crops out at a few other places but the
areas are too small and the granite too complexly intruded into the gneisses and schists to be mapped sep-
arately. At some exposures in all the granite areas the granite is gneissic but at other places the granite is
relatively massive. The gneissic structure is particularly noticeablé near the contact with the schist and
gneiss into which the granite was intruded, and the structure of these rocks apparently is preserved be-
cause of the failure of the granite to assimilate the gneiss and schist completely. At most places the
granite is a light- to medium-gray, medium- to coarse-grained rock consisting chiefly of feldspar, quartz, and
biotite. In some exposures the granite is highly porphyritic.

The Triassic rocks occur in a belt extending northeastward from Germanton into Rockingham County.
The belt widens from a point at Germanton to about 4 miles at Walnut Cove and maintains that width
beyond the county line. The Triassic rocks are chiefly lenticular red, brown, and yellow arkosic and argil-
laceous sandstones, sandy shales, and arkosic conglomerates. They also include some mudstone which is
calcareous at places. The Triassic sedimentary rocks unconformably overlie the rocks of the gneiss unit.
The unconformable contact between these two units can be traced along the southeastern side of the Tri-
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_assic belt from Germanton through the south edge of Walnut Cove, through Pine Hall, and into Rocking-

Lbeds is to the northwest entirely across the Triassic belt, except for a belt of border conglomerate along

belt; and it is obvious that the Triassic must have been faulted down, relative to the gneiss, 8,000 feet or
- more.

, Ground water. —All water supplies in Stokes County, including domestic, industrial, and municipal sup- A_
"}phes are obtained from wells or springs. Springs are used to a greater extent in Stokes County than in.

. the other counties, probably because, owing to the more rugged topography, they are more plentiful, and

, L'»also because the population is thinner, there is less danger of their being contaminated. Most domestic
- supplies are obtained from dug wells which range in depth from about 10 to 100 feet. The shallowest dug

-~ wells are in the Triassic basin and the deepest are in the mountains and in the dissected plateau adjacent

‘to Dan River. Generally dug wells yield satisfactory supplies for domestic use, except where bedrock is
- too close to the surface to permit digging to sufficient depth.

.." -~ Dug wells have two principal disadvantages. First, there is the danger of pollution of the water sup-
. ply. Most frequently this pollution results from entrance of the contamination directly into the well from
‘the surface or from surface water running down the outside of the curbing and enteririg at some point be-

- ' low the surface. Danger of pollution of dug wells can be held to a minimum by proper location of the well
7.+ so that there is no source of contamination near the well, by using a curb or casmg that completely pre-
- vents the possibility of entrance of any water above the aquifer, and by adequately covering the top of the
‘. ~well. The second disadvantage is that dug wells are much more apt to go dry during a period of drought.

. »Thls disadvantage can be overcome to a large extent by selecting favorable sites and digging the well to
an adequate depth at the start.

. Very few bored wells have been used in Stokes County. These wells are similar to dug wells except in
" .method of construction and the discussion of dug wells also applies generally to bored wells.

‘ Drilled wells are used to a considerable extent in Stokes County and are becoming increasingly im-
. portant. Drilled wells have several advantages. In the first place, because they are usually tightly cased
.7 to bedrock and the mouth of the well is kept tightly covered, there is little danger of pollution. Secondly,
',fchey are much less affected by drought and rarely go dry. At places where water is available at shallow
" depths, drilled wells are considerably more expensive than dug wells, but in areas where the water table is.
"+ 50 feet or more below the surface the dug well may be nearly as expensive as a drilled well. This is true of
.. a_considerable part of Stokes County, where the water table at many places is 50 to 70 feet below the surface. .
Records were obtained of approximately 120 drilled wells in Stokes County, 100 of which had suffi-
ciently complete records to be summarized in table 18, below.

A number of interesting facts are revealed by this table. In the first place, drilled wells in Stokes
_County have the lowest average yield and lowest average yield per foot of well of the six counties in the s
_ Greensboro area. Probably the chief reason for this is that nearly all drilled wells in Stokes County are .

used for domestic purposes and only small yields are needed. Another reason may possibly be that drilled
wells in Stokes County are used chiefly at places where water has been difficult to obtain from dug wells,
. and therefore most of the wells have been drilled in areas which are poor water producers.

The average depth of wells in Stokes County is 123 feet, 13 feet more than the average depth of wells
in Caswell County, which has the lowest average depth of wells in any county in the area. Stokes County -
has a larger proportion of domestic wells than Caswell County, and therefore the wells should have a smaller

.~average depth. However, Stokes County is much more rugged than Caswell County and the depth to the
~ _water table is considerably greater; thus the average depth of well is greater.

Slightly more than half the wells tabulated were drilled in gneiss and slightly more than one-fourth
... were drilled in the quartzite unit. The average yield of wells in the quartzite unit is slightly greater than
<" in‘the gneiss unit, but the average yield per foot of well is identical. This fact is significant because it
»-gsuggests that the quartzite unit is just as good an-aquifer as the gneiss, in Stokes County. This is inter-
‘esting in view of the fact that, as shown in table 1, wells in gneiss in the entire area have an average yield
: -more than twice as great as those in quartzite and an average yield per foot of well 76 percent greater. As
. the quartzite crops out only in Stokes County, the data on wells in that unit in table 1 is based entirely on

1am-County. The Triassic rocks dip to the northwest at an average angle of about 30°. The dip of the .

“the northwest margin. The thickness of the Triassic is about 8,000 feet along the northwest margin of the .= "
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TABLE 18—SuMmMARY oF DarTs oN WELLS IN Stoxes CoUNTY
(Drilled wells 3 inches or more in diameter)

ACCORDING TO ROCK TYPE

Yield (gallons a minute) Percent of wells
Number of Average yiclding less
Type or Rock Wells Depth than 1 gallon
(feet) Range Average Per foot of a minute
Well
Qaress. oo 53 112 1/6— 20 4.7 0.042 26.4
Quartzite and sehist_ .. ... ... ... 27 126 0— 20 5.3 .042 14.8
Porphyritic granite.. ... .. .. ._ 12 104 44— 10 4.3 041 16.7
Triassic. . oo oo . 8 210 5—150 24.6 117 0
Allwells. ... ... 100 123 0--150 6.4 052 20

ACCORDING TO TOPOGRAPHIC LOCATION

Yicld (gallous a minute) Percent of wells
Number of Average yielding less
Toroguaruic LocarioN Wells Depth than 1 gatlon
(feet) Range Average Per foot of a minute
Well
Hill .. 49 123 0— 18 3.4 0.027 36.8
Flabo il 4 127 21714 4.5 .035 0
Slope. . - ... 34 108 1,— 20 5.7 .053 5.9
Draw e 5 144 li— 15 6.8 046 0
Valley . il 5 276 §--150 39.8 146 0

wells in Stokes County. Therefore it is obvious that the yield of wells in gneiss in the other counties is
much higher than in Stokes County and it seems reasonable to assume that the vield of wells in quartzite
likewise might be greater in other counties, where larger supplies are more frequently sought. It is pos-
sible, therefore, that the quartzite unit is approximately as satisfactory an aquifer as the gneiss unit. The
12 wells drilled in granite in Stokes County have a slightly lower average yield than wells drilled in the
gneiss or in the quartzite unit, but because the average depth is less, the average yield per foot of well is
nearly as great.

Wells drilled in Triassic rocks in Stokes County have an exceptionally high average yield and average
yield per foot of well, actually higher than in the other counties of the Greensboro area. However, this is
entirely due to one well in the Triassic at Walnut Cove. If this well is disregarded, the average depth of
wells in the Triassic is 94 feet, the average yield of wells is only 6.7 gallons a minute, and the average yield
per foot of well is only 0.072 gallon a minute. Such an average yield and average yield per foot of well
are more nearly in line with the results in the other units of Stokes County and probably come closer to
giving a true comparison of the relative merits of the Triassic and the other units.

The part of table 18 showing the relation of average yield and average yield per foot of well to .the
topography is highly significant. Wells located on hills have by far the smallest average yield and average
yield per foot of well and nearly 37 percent of these wells vield less than 1 gallon a minute. Wells located
in valleys have much the highest average yield and average yield per foot of well. Even disregarding well
113 at Walnut Cove, which yields 150 gallons a minute, the average yield is 12.2 gallons a minute. The
average yield per foot of well is 0.143 gallon a minute, which is nearly as great as when well 118 is includ-
ed. It is obvious that almost any location is to be preferred to a hill and that, in Stokes County at least,
slopes, draws, and valleys are the most favorable sites for drilling wells.

Table 3, showing the average yield and average yield per foot of well according to topographic location
in the entire Greensboro area indicates the same thing.
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election of favorable locations for drilling wells should be based upon the following considerations:
rock, topography, jointing and fracturing, cleavage and schistosity, veins, dikes, thickness of man-
lepth to the water table. These factors are discussed in some detail in this report under the sub-
“Utlllzatlon of ground water.”

- Three samples were from wells
he_ gneiss unit, two were from wells in the quartzite unit, and one was from the Triassic. The spring
nt: which the other sample was collected issues from gneiss. The water from wells in the gneiss ranges
rom:soft to very hard, without much relation to depth of well. All these waters are predominantly bicar-
nate waters. It seems probable that the degree of hardness of these waters is determined chiefly by the -
racter of the rock through which the water percolates. It is probable that there is considerable lime-
tone or marble in close proximity to well 89, the water from which has a hardness of 342 parts per million,
lthg_ugh the well is only 125 feet deep. As would be expected, the water from spring A, issuing from
é;"gneiss, is very soft. The water from well 61, which is 80 feet deep and is in schist of the quartzite unit,
soft; but the water from well 50, which is 700 feet deep and also in the quartzite unit, is very hard. The
nIy water sample from the Triassic rocks was collected from well 113 at Walnut Cove. Although this well
;027 feet deep, the water has a hardness of only 90 parts per million. Practically all of this is bicarbon-
‘teilharjdness, the chloride and sulfate contents being unusually low, especially for a well of that depth. The
ron"(:onteht of five of the seven samples was determined and ranged from 0.04 to 0.22 part per million,
4 léh 18 below the maximum considered permissible for a satisfactory supply. Objectionable amounts of
ro_ iwere reported in water from several wells, but it is probable that it is usually caused by corrosion of

tThe average temperature of ground water in Stokes County is about 59° F.

Municipal supplies.—Danbury, the county seat, is an unincorporated town of about 300 people. The
er-supply is owned by W. G. Petree and the water is obtained from three springs northwest of town.
e water is pumped into two concrete reservoirs with a combined capacity of about 25,000 gallons. Dis-
bﬁ,tion from the reservoirs is entirely by gravity. The water is not treated.

“Walnut Cove, population 1,084, has had a public water supply since about 1926. The water is obtained -
rom well 113, which is 1,027 feet deep and 10 inches in diameter. The well is drilled in Triassic rocks and
éported to have yielded 150 gallons a minute when drilled. It is pumped with a deep-well turbine pump
riven by a 15 horsepower electric motor. The pump discharges directly into the mains. A 100,000-gallon
1evated tank located on a hill at the north edge of town furnishes storage. Maximum pressure is about
2 pbunds and the minimum is about 42 pounds per square inch. There are about 175 service taps. Max-
mgm_vconsumptlon is about 40,000 gallons a day and the average is about 30,000 gallons a day. The water

not treated.

Recorns oF WELLS IN STorRES COUNTY

Depth |Depth of| Diameter {Depth to] Yield
Locartion OwNeR Driiegt Typeof | of Well | Cansing | of Well | Water {Gallonsa Chief Topographic ReManks
Weli2 {leet) {lect) (inches) | (lect)? | Minute Aquiler Location

................ S. P Joyee. .. ... .| Frank Christian__.._| Dr 213 JORURRN [ 53M 5 Granite Flat Soft water.
134 miles E of Ashbury._.| BentonJoyee ... .| ... ... ... ... Dug 03 foo..... 48 OIR -2 | do Hill J
1 mile § of Ashbury..___.! Bill Simmons_._. . | Oliver France ..._. | Dr B {11 S N [ 2 34 | do Slope Soft water.
214 miles S.of Ashbury. . .| Reed Tilley......_..| R. W, George_...... D-Dr 130 b ... 6 1. 5 do Hill . el
3miles § of Ashbury__. .| F. V. Dearmin__. .. J. R, Cummings.__ | Dr 05 DU G 3 Uneiss Slope Rol'l. w.m r.
Do-..__ [, ol ROM. Simmons. . .. | doo. ... .. Dr 63 |.o... .. 6 feeaoo-. do Hilt Solt water; contains some

1ron.
DD-."..-_.. - R.A. France. . _.. Will Lovell. ... ... Dr 14 | ... 6 ot o} do do Soft water.
3;miles SE of Ashbur} J.C.France..__.... J. R. Cummings_....| Dr 0 | 6 b do du Adequate yicld:
2% ‘miles SE of Ashhury ) RoLu Collins ... .| Will Lovell._.._.. .| D-Dr 103 j........ [ S 3 do do Dug 63 feet. Soft water
% mlle W of Franciseo. .| Union School. .. ... il { Dr 1004 |.. . . [ R ? do Slope .
Francnsuo. AU, .| Sam Moir. .. .. “’l” Taovell . . D-Dr L1322 1] 48R 2 do ilt Dug 50 feet.  Soft water.
1

Mach Co =Virginia Machinery & W(-Il 11 Co., . Dan Well Co.==Danville Well Drilling Co.; Sydunor Well Co.=Sydnor Punp & Well Co.
Dnﬂed Br==Bored, Cr-Dr=Core Drilled, B-Dr=DBored and Drilled, D-Dr== Dug and Dritied,
epthi-to water from land surface; R=Reported, M=Measured.
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RECORDS oF WeLLs 1IN Stokes CouNTy—~Continued

Well Depth |Depth of| Diametor [Depth to] Yield
Num- LocaTion OwnNer DriLient Type of | of Well | Casing | of Well Water |Gullonsa Chief Topographic REvMARKS
ber Well2 | (fect) | (feet} | (inches) | (feet)® | Minute Aquifer Location
12 | }{ mile N of Francisco....; Abe Goin..__.____ .. Will Lovell.....__.. Dr 160 el 5 60R 1 Greiss Hill L
13 | 34 mile SE of Francisco.._| E. E. Shelton_ .. __ Grover Beasley.__...| Dr [ 57R 1 do do Soft water.
t4 | 1 mile SE of Francisco _..[ Mrs, F. A. Christian_| R. W. George.......{ Dr [ 4-5 | do do Water contains muehiron,
15 | 134 miles SE of Francisco_| do.. ... .. ___ Well Drillers Inc...._! Dr [ O I do do Dug about 30 feet. Ade-
quate yield.
16 | 2 miles NE of Francisco .| J. L. Moore_________| J. R. Cummings... .| Dr 1 I I [ 40%M| 1% | Granite Slope Soft water.
17 | 2!4 miles NE of Franeisco_| J. 0. Overhy _ Dr 80 8 6 ... Y | do Hill Do.
18 | 24 miles E of Francisco. .| W. S, Hart. .. ____ D-Dr -2 S 6 | 5 Gneiss Slope Do.
191 Do .| W. 8. Teacher ___._ Dr 89 ... 6 83R 3 Granite do Deo.
20 | 1% miles W of Lawson- J.C.Mabe_ ... Dr 12108 . 6 f......_. Y4 | Schist do Do.
ville....._... ..
21 | 1}4 miles W of Law-
sonville_ ... . . Fulice Rogers_ .. ... J. R. Cummingy___._ Dr 90 | 6 40R 15 do ..
22 | 314 miles N of Luwson- .
ville. ... ... C. 8. Stmmons_ . ____ [ S Dr 100 |.__.... [ PSR Granite  |...__.______. Adequate  yield. Water
’ contains iron.
23 | 3} miles NW of Sandy
Ridge.__.___..._.._ _. Banuner Mills._______|. ... ... Dr 63 ... 6 4134M| 5% | Sehist  {._____...__. Large yield. Water con-
tuivs iron.
24 | 3 miles W of Sandy
Ridge.__...._.__._.._.. A Schurman_. _.___| Well Drillers Ine..__. Dr 97 ... 6 14 do Valley Analysis in table,
25 8 j......__ 6 15 do Draw | ...
26 45 | 48 6-8 | Schist Flat Adequate  yield. Soft
water, contains iron.
27
Methodist Parsonage| R. W. Clayton._.. .| Br 37 . 20 2R ... Granite
2 gueiss Draw |
Edgar Dodson. .. __ Well Drillers Inc.___ Dr 65 |....._.. 6 30R 10 do do Soft water.
29 J. 8. Richardson_____ C.H.Davis_.._..._ D-Dr 85 ... 6 40R |.__.._ . do Slope Water somewhat hard.
30 { 434 miles NE of Sandy
Ridge._..._.......__..| Sam Martin________ Well Drilicrs Ine.. . Dr 100 |._._.... 6 ... W do Draw |l
31 | 43¢ miles NE of Sandy
Ridge._.........._.{J.J Amos._..._....| C. H.Davis.. ... Dr 01 ... 6 | 5% | do Slope Adequate yield, Soft
water.
32 Do D.B. Nunce.....__. Well Drillers Inc._.._ Dr 10 |._..... 6 48M 10 do do Soft water.
33 | 434 miles NE of Sandy
Ridge ____......_____.| OtisAmos.... ... . C.H.Davis__..___| . _.__. 95 ... 6 ... 5+ | do Hill Adequate yield. Soft
water,
34 1 2 miles SE of Sandy
Ridge.._ .. _.._ .. J.W. Dodson__..... Well Drillers Inc.._._ Dr 80 f....... 6 G5R 2 Schist Slope .
35 | 3 miles E of Dillard. .. __ W.G. Young__.___. do.. .. ... Dr 00 ... 8 20k 1-2 | Arkose ... . ___ Soft water. Tempera-
R {Triassic) ture 59° F,
36 | 1)4 miles NE of Dillard.._| Mauley Dunlap_. .| ... .. ... Dug 67 (... 42 GIR |._...... Schist Hill Adequate yield, Soft,
water.
37 | 114 miles SW of Preston-
ville. ... L. J.R. Carter.__.___. Well Drillers Inc._.._ Dr b2 U 6 ... 14 | do do . Soft water,
38 | 1% miles SW of Preston-
ville. ..o L. H.P. Steele_ .. .___.| Jasper Waldren. __ . Dr B 6 ... % | do do Da.
39 | 2 miles SW of Preston- J.T. Oukley..._..._ Well Drillers Ine..___ Dr 100 j._....... 6 434M|  14-1| do do Da.
ville...oo. ...
40 | 24 miles SW of Preston-
ville. ... . C. H. Sheppard. _.__| Jasper Waldren. ___ . Dr 52 ... 6 ... 23 ldo - e Water moderately hard.
41 | 134 miles W of Preston-
ville. ..o ] W. A, Steele ... dooo . ..., Dr 72 ... 6 ... 1% | do Hill Soft water.
42 | 434 miles E of Lawson-
wville. ... Earl Moore_..._.___ Well Crillers Ine.._.. Dr 08 |........ 6 40R 1% | do do Do.
43 | 3% miles SE of Lawson-
wille. ..o L. R. L. Wilson.__.____ Jasper Waldren. _ __. Dr 60 ... i S P PR do Slope Adequate yield.
) Do.. L Johu Priddy. ... _._ do.. oo ... Dr 1 . 6 . do Hill Adequate yield. Moder-
ately soft water.
45 | 3% miles SE of Lawson- Mrs. W. R. Priddy. . Dr 150 (... .. 6 |........ 3+ | do do Moderately hard water.
46 | 4 miles SE of Lawson- .
ville-..._._.... | D.S. Priddy...._ .. Dr 1117 S 5% | 20R 1/6 | do do ).
47 | 3% miles SE of Lawson- A
villeo .. s Priddy. . Dr i T T [ I T 10+ | do do Hard water.
48 | 3 miles.NE of Danbury._ .| S. M. Nelson_ .. .. . Dr 81 |........ 6 f........ 2-3 | do do Soft water.
49 | 214 miles NE of Danbury_| Mrs, L. 1. Dalton .. _ Dr 101 31 6 40R 8 do Slope Da.
50 | 334 miles NW of Danbury_| J. H. Nelsou e Dr 700 (... ... 5% | 161M 34 | Schist &
quartzite | Hill Analysis in table.
51| 3% miles N of Gap. . . _! S, B Willaed .. __ . Dr 150 |... ... 6 |...._.. 2-3 | Gueiss Draw Water very hard.

!, 2, 3 Footnotes given at beginning of table.
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RECORDS OF WELLs IN SToxrEs CouNTY—Continued

Well Depth [Depth of| Diameter |Depth to| Yield
Num- Locarion OWNER DriLLER? Typeof | of Well | Casing | of Well | Water |Gallonsa Chief Topogtaphic RBmarks
ber Wellz | (feet) | (feet) | (inches) | (feet}* | Minute Aquifer Laocation
52 | 316 miles N of Gap....... Gaston Coffer_____ .. | S, Dr 84 |...._.. 4 60R & Gneiss Draw Soft water.
53 | 184 miles N of Gap.......| John Bowles._.___._ Bill Bishop...__.._.. Dr 1o |........ 4 50R 2-3 | Schist Slope Do.
54 | 434 miles B of Francisco._| J.R. Nunn._____._. Will Lovell.....___. Dr 113 | ... 6 60R 34 | Gneiss  |............ Do.
55 | 5 miles S of Francisco.._.| K. C. Smith_____.__ dou e Dr 136 |....... 6 65R 2 do Hill Soft water.  Contains
some iron.
56 | 334 miles8W of Francisco_| E. V. Dearmin._____ Well Drillers Inc..... D-Dr 141 [ J P, 2 do Slope Dug 61 feet.
87 | Do .. Joe Durhawn. ... _.__ 7614 0 55R 4-5 | do Hill Soft water.
58 | 7 miles N of Pinnacle___._{ R. T. Lyneh________ 182 [ T T % | do do Do.
59 | 614 miles N of Pinnacle___| B. M. Jessup.___.__ 122 [ J DRI (RSO, do Draw oo ioio.
60 | 6 miles N of Pinnacle._..... E.T. Wilson........ 100 6 48R 1-2 | do ioeiilia- Dug 64 feet. Soft water.
61 | Pinnaete_..____________. County Sehool ... __. 80 {.._..... 6 ... 8-10 | Schist Slope Analysis in table.
62 | 134 miles SW of Pinnacle.| E. A. Jones___._.__. 95 30 (s J PO 2% | do Flat Water slightly hard.
63 | 334 milea N of King._____ Mrs. C. W. Edwards_| Will Lovell_________ Dr [1) S S 6 50R 2 do Hill Soft water.
64 | Dooo ool Mrs. Mamie Jones_..{ do__........_...... Dr -] G 4 40R 4-5 | do Slope Water slightly hard.
65 | DOcce e C. H. Boyles_ _....._ Bob George___--.... Dr 186 |....._.. 6 o 04+ | do Hill Yields about 25 gallons
a day.
66 | 134 miles SW of Capella__| G. A. Jones_.. .. ___.| Willlavell_.____.__| Dr 88 44 5 qo_.... 54 | do Slope Very good yield, Soft
water.
67 .| Dr. 8. F. Tillotson___{.__.._._.__.___...__ Dr 102 6 52R. 11 do do Water slightly hard.
68 | 124 miles SW of Capella__{ H. C. Patterson__ Well Drillers Ine..... Br-Dr 88 6 | 45 | do Hill Bored 44 feet. Soft water.
69 | 14 mile N of Capella_____ Sam Covington___ __ doee o Dr 99 [ S T 2-4 | do Slope Modorately soft water,
70 { % mile S of Capella.__... J. 8. Robertson..... doo ool D-Dr 42 ... 6 50R 15 do do Dug 52 feet. Soft water.
71 | % mile § of Capella.._._.| Walt Robertson____. | 5 40R 4-5 | do do Moderately soft water.
72| Do L _| W. R. Robertson. S 6 I 6 26R 6-7 | do do Do. .
73 | 1 mile S of Capella___.___ 8. B. Robertson..__. 68 30+ 0 34R 4 do do Dug 30 feet. Water
slightly hard.
74 | 1Y miles S of Capella_.._| A. T. Tillotson_...._ 103 |...._... 6 40R 3-5 | do Hill Dug 27 feet. Soft water,
76 | 134 miles SE of Capelta__.| Roy 8. Redding. 145 | ... 6 fo.o..... 34+ | do Slope Dug 38 fect. Soft water,
76 | 114 miles It of Capella____| Jim Cook.__.___..__ 8 |........ [ I 14-1 | do Hill Soft water.
77 | 2 milesSE of Capella__.__ Mrs. Bessie Overby_. 0248 | ... 6 | _..... 2-3 | do Slope Soft water.
78 | 134 miles SE of Capella.__{ Wallace Webster_._. {12 S 6 40R 64 | Gneiss do Water somewhat hard.
79 | 2% miles SE of Capella_._| J. P. Tuttle.____..__ 102 23 6 40R 10 do do Water [airly hard.
80 | Dol Harvey Johnston. ... 42 | [ S S 1%-1 | do Hill Hard water.
81| Do M.O.Allen_.....__. 103 40 5 40R 34 | do do Water somewhat hard.
82 | 2 miles NE of Mountain
View. oo J. C. Ferguson_____. 10t 17 (i R N R, do do Analysis in table.
83 1 Do W. W. Terry (Ed
“Webster)_.__.____ do....._....._... Dr 07 ... [} 46R 2-3 | do Slope Soft water.
84 | Do .. W.W. Terry oo oo dOo oo Dr 115 ... [T S 2-3 do Hill Do.
85 } 134 miles NE of Mountain
View_ ... ..o ... W. M. Bowman_._._. dooee e Dr 06 ... [ R 2-3 | do do Moderately hard water.
86 | 114 miles E of Mountain
View. ... D. M. Bowles.___... doc . Dr 97 34 6 |- 8-10 | do Slope Soft water.
87 | Mountain View._.._____. R.W.Barr...._.._. R. W. George... ... D-Dr 140 | ... i 55R 10 do do Deo.
88 | 14 mile & of Mountain
View_ oo .o..oooiooL S. V. Burge........]doo ... Dr 07 ... 6 fo..- 3 do Hill Water slightly hard.
89 | 314 miles NE of Mouotain
View_ ..o L.J. Carrolt..._____ Well Driflers Inc..._. Dr 125 16 6 o5R 8 do Slope Analysis in table.
90 | 3% miles NE of Mountain
View. oo T. W. Southern_____ doo oo Dr 70 53 6 474ML 6 do Hill Soft water.
91 | Do.oooonooiii C.S.Southern..___.| R. W. Clayton.___.. Dr 123 90 6 ™ 5 do do Do.
92 | 314 miles SW of Meadows.| D.W. Flint_____.___§®_.____________..__ Dr 120 |..._..-. 6 60R 5 do do e
93 | 3% miles W of Meadows__{ Chester Smith. _____ 10514 3744 6 55R 16-1 | Schist do Soft water.
94 | 134 miles W of Meadows__| Mcadow Grocery Co. "y oo, [ 5+ | do 1L
95 | 114 miles W of Mcadows_.| E. P. Martin.__ R 91 ] 45R 5 Gneiss do Soft water.
96 | 134 miles SW of Meadows_{ J. W. Young. .. .| oo oo Dug FJ DS RSO PR PPN SO [ Goes dry during every
drought.
97 | Domeemem oot J. R. Cummings. ... Dr 101 91 i 70R 7 Gneiss Slope Soft water.
98 | 11 miles W of Mcadows__| W. A. Southern_____ Will Lovell.._.__.__ Dr B0 |- 6 56R 2 Schist Hill SO.“ water. Contains
iron.
99 ) Douoooo . J.H.Bowles__.__._. Well Drillers Tnc.__._ D-Dr 8 |....... [T T 3 do Slope Soft water. Does not
contain iron.
100 | 1 mile NW of Meadows__.| Prison Camp No. 806} J. R. Cummings._... Dr 150 ... [ DU PR do Low Hill Adequateyield. Abanden-
od; priron camp moved.
101 | 14 mile N of Meadows.__.{ do__.___....... __. C. H. Davis. __..... Dr 160% f ... i ceeeo.| 1735 | Gueiss Hil Maderately soft water.
Temperature 5914° F.
102 | Meadows_._...___...__. J. W. Moorefield___.| J. R. Cummings__.__ Dr T O 6 26R 20 do Valley Soft water.  Contains a
little iron.
103 | 34 mile N of Pine Hall.___| School . . ... ..y . Dug 30 ... 60 1)t S Shale Flat Adcquate yield.
(Triassic)

1, 2, 3 Footnotes given at beginning of table.
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REcorDps oF WELLS IN Stoxks CouNTY—Continued
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Well Depth |Depth of] Diameter |Depth to| Yicld
Num- LocaTion Ownkr DritLunt Type of | of Well | Casing | of Well | Water. [Gallonsa| Chicf Topographic Revangs
ber Wellz | (feet) | (feet) | (inches) | (feet)s | Minute Aquifer Lacation
Shalo
4 Dr 70 ..., 4 3BR | .. [(350T110) R D
105 Dug 36 | ... 60 ...l do  |eeeoia... Large yield, furnishes 3
families.
106 | 4 mile W of Pinc Hall.. _| Pinc Hall Brick &
Pipe Co. Brick
Plant. .o e Dr 7B | [ 5+ | do Valley |
107 | I mile Wof Pine Halt. . __} do___.___..._____.{ ... _ ... ... Dr 85 |....... [ S O 5 do Ridge Beven other wells 45 to 65
fect deep yield 3 tot5
gallons a minute cach.
108 | 134 milesSW of Pine Hall | do_... ... ... |....__..._ .. Dr 0 [....... 4 | 5 do Hilt Five other wells 45 to 60
feet deep yield 4 to 5
gallons a minute each.
Some of them go dry
during  periods  of
drought.
100 | 24 milesSWof Pine Hall | do____.._._____.__|..._.____._.__.__ ... Dr 05 ... 4 | 10 Conglome-
rate Valley oo _.
{Triassic)
0 | Do oo ... Pine Hall Brick & .
Pipe Co....__.___ [ i ) 1 I O 4 fol. 10-15 | Sand do Soft water.
(Aluvinm)
L1 8t f___.... 10 foooaaoo. ? Triassic Slope Not used.
112 400 f._____.. - I U S do do Do,
113 1027 |..._.... 10 18R 150 do Valley Drawdown 50 fcet. Analy-
sis in table, Tempera-
ture 62° F.
g | Dol D. T. Ramsey, Ice
Phant._._.____... M. A. Hoder__..___. Dr 120 |..____.. 5% ... ... 8 Shale Slope Not in use.
(Triassic)
115 | 124 miles W of Walnut
Cove. ... __..__. B.P. Bailey_ .. _..._ R. W. Clayton._.... Dr 40 J........ 6 |........ 8-10 | Triassic do Water is not hard,
118 | 2 miles NW of Walnut
Cove .. ... .. _._.. Clinton Lee__._..__.{do_._._._._..___.._ D-Br 40 |ioeoe-- 20 28R |....... do e, -
117 | 314 miles NE of German-
bom. L E.W. Watt________.| Well Drillers Ine..... Br-Dr | 124 [ .. [V R P A Gneiss Slope Bored 40 feet. Moderate-
ly soft water.
118 | 3 miles N of Germanton__| Clifton Jones.______| R. W. Clayton_..__. D-Dr M2 . 6 65R 15 do Ridge Dug 75 feet. Soft water.
119 | Germanton. ... _._____ J. E. Wagoner___.__ Well Drilers Inc.__.. Dr 100 |- 8 50R 5 Shale Tlat Hard water, cantainsiron,
(Triassic)
120 | 234 miles NW of German-
bon .. ... Harvey Browder..._| R. W. George....... Dr 100 |_...... [ S TR 5 Gneiss Slopo el
121 | 3 miles NW of German-
bom ... do...o . doo oL Dr 100 ... [ S % | do Ridge Hard water.
122 | 3'% miles W of German-
tono._ ... ... W.J. Wall_._______ Bishop. .. __._.__._. Dr 102 |....... [ PO 1 do el Hard water. Not used.
123 | 3Y4 miles NW of German-
ton... ... ... C.R.Kiser..._..__. Well Drillers Ine.__._ Dr 58 ... 6 30R {...._.. do Slope Soft water.
124 | 4 miles W of Germanton. | W. E. Tuttle___.__..[ R. W. George....... Dr 138 |........ 6 40R 1 do Hill Dug 55fect. Soft water.
125 } 1} miles E of King. ... __ Dr. R. S. Helsabeek.| Well Drillers Inc. Dr 163 ... 6 ... 20 do Slope | ..
126 | King_ . _.......__.....__ School ... .. Dr 180 ... 6 |...._._. 57 | do do Will not supply entire
uneed of school.
127 | Do ... ... ... doo oo Dug 50 {o..__._. 96 7R ... do Hill L
128 | 134 miles NW of King_.._[ R. C. Meadows____. Well Drillers Ine..... Dr 172 ... 6 ... 16 i do do Soft water.
REcorps orF SPrinas 1IN SToXES COUNTY
Yield
Location OwNER gallons s Chief aquifer Renangs
minute
A—Lawsonviile.. ... _ ... . _._ County School . .. ____ .. ___. 4-5 Gnciss Issucs from a fracture in the gneiss. Reported to yicld 25 percent more during
wet weather.  Temperature 00° F., August 18, 1943,  Analysis in table.
B—Daubury, 1 mile narthwestof_.__. | W. G. Petrie.....__ ... | Quartzite and schist Three springs supply the inhabitants of Danbury.

1, 2, 3 Footnotes given at beginning of table.



GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

ANALYSES OF GROUND WATER FROM STORES COUNTY, NORTH CAROLINA

(Analysts: William L. Lamar and Evelyn Holloman, U. S. Geological Survey. Num-
bers at heads of columns correspond to numbers in table of well data)

(parts per million)

24 50 61 82 89 113 A
Silien (S102) < - oo oo e 28
Iron (Fe)________ 0l (.. 22
Caletum (Ca) oo e 6.0
Maguesium (Mg).__ ) DO P, 2.8
Sodium and Potassium (Na+ K). .} .o oo 7.8
Carbonate (COz) . __._______._. I P PO, [ 2 (RN SURUR FRIINNRIR SEREPINNNE JONI
Bicarbonate (HCOs) ... __._._.. 73 182 42 28 368 108 13
Sulfate (SO« . . oo ad al0 1.1 ad a8 a2 a2
Chloride (Cl)__ 8 44 4.6 6 56 8 2
Fluoride (F) - oo oo cmee e e [0 RN JRR ) PR BN,
Nitrate (NOs) e D 3 S SRR RO DR RO P
Dissolved solids. ... .. ... ___|._. ... (- J (SREPREN [P RISN PSPPI SRR
Total hardness as CaCOs.. 64 202 26 16 342 90 12
Date of collection. . . . _........... Aug. 17, 1943|Aug. 18, 1843 Oct. 26, 1944 [Sept. 1, 1943 [Aug. 31, 1943}Aug. 13, 1943|Aug. 18, 1943
Depth (feet) ..o 97 700 80 101 125 1027 Spring
Chiefaquifer.. ... .. ___._____ Gneiss Quartzite Schiat Ghneiss Gneiss Triassic Gneiss

(Quartzite rocks
unit)

a By turbidity
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