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United States Department of the Interlor

GEOLOGICAL SURVEY
P. 0. Box 2857
Raleigh, NC 27602

August 8, 1978

Mr. John D. Wray, Deputy Chief —_
Water Resources Planning Section QO benSor~~To v¥dl§*¢¢“““¢““ﬁ:
Division of Environmental

L n 3\\ QNAD\Q \//YA.VJ( D 78w MG D T

Management, DNR&CD

P. 0. Box 27687 .
Raleigh, NC 27611 Lo to covvyoves STevdor Onmolys:s

Dear John:

I have computed the estimated allowable draft for those public water
supplies that were not computed during the regular project because a
carry-over storage analysis was required. Before the computations were
made, I called and/or visited these cities to determine if the source
and raw-water storage data were still accurate. The zllowable drarfts
and a summary of new data are listed below.

Part 1 Northern Piedmont

1. Mebane, Alamance County:
In 1975 Mebane and Graham entered a joint agreement to build
a 6 mgd treatment plant on Graham's reservoir. Lake Michael,
Mebane's reservoir, is used only when needed. Water released from
Lake Michael flows into Graham's City lake. The estimated allow-
able draft of Lake Michael is 0.8 mgd with a storage of 217 million

gallons.

2. Kernersville, Forsyth County:
Kernersville's New Town Lake on Belews Creek was contaminated

by a waste spill. The town has been given permission to use the
lake but the City Council voted against returning the lake to
service, Currently, the town is using.the small standby lake for
approximately one half of their needs and purchasing the remainder
from Winston-Salem. They plan to eventually purchase all their
water from Winston-Salem (May 1978). The estimated allowable draft
of New Town Lake is 1.5 mgd with an adjusted storage of 120 milliomn

gallons.






Mr. John D. Wray -2- August 8, 1978

3.

Part

Roxboro, Person County:

The treatment plant capacity was increased to 8 mgd. A new
raw water reservoir is under construction on South Hyco Creek. The
new reservoir is located about 1/2 mile upstream from SR 1102,
Person County, near the Person-Caswell County line at lat 36°20'53",
long 79°09'00". The drainage area at the dam is 27.1 square miles,
approximately. Water is released from the dam and flows to a low
dam and pumping station at lat 36°23'17", long 79°06'19". The
pumping station is about 600' downstream from US 158. The raw
water storage capacity of the new reservoir is 2,850 million
gallons. The estimated allowable draft of the new reservoir is
11.3 mgd, with a storage of 2,850 million gallons.

The estimated allowable draft of the old lake is 3.3 mgd, with
an adjusted storage of 790 million galloms.

Asheboro, Randolph County:

No change in source or storage since 1970. Currently plan-
ning a new lake on Uwharrie River with a storage capacity of 7420
acre-feet and an expected yield of 15.4 mgd. Estimated allowable
draft of Lake Ross, Lake McCrary, and Lake Bunch combined is 1.0
mgd with a storage of 160 million gallons. Estimated allowable
draft of Lake Lucas is 6.7 mgd with a storage of 1,250 million
gallons.

2 Southern Piedmont

Concord, Cabarrus County:
No changes. Estimated allowable draft of Lake Fisher is 7.5

mgd with an adjusted storage of 1,000 million gallons. Estimated
allowable draft of Lake Concord is 1.8 mgd with an adjusted storage
of 330 million gallons. Estimated allowable draft of Coddle Creek

is 2.2 mgd with no storage.

Kannapolis, Rowan County:
No changes. Estimated allowable draft of Kanmapolis Lake is

4.9 mgd with an adjusted storage of 980 million gallons.

Southern Pines, Moore County:

One well, with a reported yield of 110 gpm (0.16 mgd), was
drilled and two more are planned in immediate future. A pipe line
with a capacity of 0.5 mgd was installed from the Carthage pumping
station on Nicks Creek to Southern Pines Lake. Estimated allowable
draft of Southern Pines Lake is 1.8 mgd (including the water from
Nicks Creek) with an adjusted storage of 200 million gallonms.
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Part

This

Rockingham, Richmond County:

Raw water storage data are very questionable and I have been
unable to obtain any better values. The storage data are probably
low and on the safe side. Estimated allowable draft of City Lake
is 1.0 mgd with a storage of 5 million gallons. Estimated allow-
able draft of Roberdell Lake is 8.2 mgd with a storage of 25
million gallons.

Hamlet, Richmond County:
The dam at the larger city lake has been raised and an

additional 15 million gallons storage obtained. In addition, City
Lake, which was contaminated in 1972 and not usable, has been
cleaned and is available as an emergency supply. The drainage area
at the intake was reported as 2.1 square miles in Part 2 and is
actually 3.1 square miles. C(City Lake is also on Marks (Creek,
downstream of the other two lakes, and has a drainage area of 7.35
square miles. Raw water storage data for City Lake is not avail-
able. I estimate the storage as 90-100 million gallons. The
estimated allowable draft of the combined system is 2.9 mgd with a
storage of 275 million galloms.

3 Mountains and Western Piedmont

Kings Mountain, Cleveland County:

The estimated allowable draft of City Lake is 0.4 mgd with a
storage of 96 million gallons. The estimated allowable draft of
Davidson Lake is 0.7 mgd with a storage of 180 million gallons.

The estimated allowable draft of John Henry Moss Reservoir is 46 mgd
with a storage of 12,700 nillion gallons.

completes our work on the Public Water Supply project. If you have

any questions give me a call.

For the District Chief, Ralph C. Heath.

Sincerely yours,

~7 ‘ :
[y 7 i
7 7/@@@
N. M. Jackson, Jr.
Hydrologist

NMJ:ceh
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STATE OF NORTH CAROLINA
DEPARTMENT OF NATURAL AND ECONOMIC RESOURCES

Box 27687

Raleigh 27611 ROBERT W. SC/*
GOVERNC

CHARLES W. BRADSHAW, JR.
SECRETARY

Office of Water and Air Resources
In reply refer to: GEORGE E. PICKETT, DIRECTOR
PL 72 TGH TELEPHONE 829-3003

October 31, 1972

Honorable Robert W. Scott
Governor
Raleigh, North Carolina 27611

Dear Governor Scott:

I am pleased to submit the Tatest report resulting from the
State of North Carolina cooperative program with the U. S. Geological
Survey. This report, "Public Water Supplies of North Carolina, Part 1,
Nortnern Piedmont,” contains information on the water resources and
inventories of the public water supplies in eighteen counties in the
Northern Piedmont section of North Carolina.

The data collected and assembled in this report are especially
useful to Tocal and regional planners concerned with water-supply avail-
ability, water-resources development, and water quality. It will also
serve as a handy reference on the availability and quality of municipal
water supplies for use by local and area development groups and for
industriai and commercial organizations.

Inventories of existing water supplies and assembly of perti-
nent water resources data are a continuing activity to assure that data
needed for planning the utilization of our water resources are available.

Sincerely,

r\ -
Attachment George E.” Pickett

gh

DIVISION OF DIVISON OF DIVISION OF DIVISION OF DIVISION OF ' DIVISION OF
AIR QUALITY WATER MANAGEMENT  WATER QUALITY GROUND WATER WATERWAYS & SEASHORE PLANNING



PREFACE

Interest in data on public water supplies of North Carolina has existed
for many vears. 1In 1947 the U. S. Geological Survey prepared Progress Report
1 on public supplies derived from surface-water sources and in 1949 Progress
Report No. 2 on the public supplies derived from ground-water sources; both
reports resulted from cooperative studies with the N. C. Board of Health. In
1961, Bulletin 2 of the North Carolina Department of Water Resources titled,
"Chemical and Physical Character of Municipal Water Supplies in North Carolina"
was published. This Bulletin reported the results of chemical analyses and
rather brief information on source and pumpage or consumption of the water
supplies of 324 cities and towns in North Carolina. The work was done by the
U. S. Geological Suryey in cooperation with the North Carolina Debartment of
Water Resources. From 1961 to 1965 three supplements to Bulletin 2 were ﬁre—
pared under the continuing cooperative agreement to include new chemical
analyses and changes in public water supplies. 1n 1969 all the data collected
between 1960 and 1965 were published in Bulletin 3.

The rather brief information collected under this program was determined
to be inadequate to meet long-range planning needs. Accordingly, the program
has been enlarged to include a complete inventory and general comments on
present and potential development of all public water supplies in North Caro-
lina with 500 or more customers.

The enlarged scope of the program and fund limitations preclude collection
and timely release of data on all water supplies in one volume. Therefore,
the State has been divided into five areas, with approximately sixty public
water systems in each. The division was made along county boundaries and is
shown on the map in figure 1.

Inventory data on the public water supplies in each area are to be col-
lected and published, in one volume on each area, at the rate of one volume
annually.

This volume contains data on the northern Piedmont, the first area to'be

studied.

iii
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PUBLIC WATER SUPPLIES OF NORTH CAROLINA
PART 1
NORTHERN PIEDMONT

By N. M. Jackson, Jr.
U. S. Geological Survey

ABSTRACT

This report contains information on the water resources and inventories
of the public water supplies in eighteen counties in the northern Piedmont
section of North Carolina useful to planners and water managers concerned with
water-supply availability, water-resources development, and water quality.

The report is divided into two sections. The first describes the method
of investigation, an explanation of the information reported for each water
supply and its significance to planning, a discussion of the chemical analyses
included in the report, and a discussion of some of the problems noted during
the investigation. The second includes a water-resources appraisal and a map
of each county showing the general area served by public water supplies and an
inventory of each public supply in the county with 500 or more customers that
gives: (a) the population served, (b) the adjacent communities served, (c)
the number of metered customers, (d) the source of water, (e) estimated al-
lowable draft, (f) total and industrial water use, (g) raw and finished water
storage, (h) raw and finished water-pumping capacity, (i) future plans, (j) a
water-resources appraisal in the immediate vicinity of the supply and, (k) the

results of chemical analyses of raw and finished water.



INTRODUCTION

An inventory of the municipal water supplies in North Carolina with 500
or more customers was undertaken in 1970 as a part of the cooperative program
between the State and the U. S. Geological Survey. The program provides infor-
mation needed in the planning, development, and utilization of the municipal
water supplies in the State. This report is one of a continuing series, each
of which will contain information on approximately one-fifth of the municipal
water supplies in the State. The information is reported on a county basis,
with the anumber of counties included in each report being controlled by the
number of municipal water systems.

The information for each county includes: a general appraisal of the
surface-water and ground-water resources, a map showing the approximate area
served by municipal systems, an inventory of each municipal system with 500 or
more customers, and results of chemical analyses of samples of the raw and
finished water from each water system.

The surface-water appraisals contain information on streams draining the
county, including estimates of average and minimum flows. The ground-water
appraisals include a summary of the ground-water conditions, data on reported
well depths and yields, and a general statement on the chemical quality of
ground water.

The inventory of the municipal systems in each county includes infor-
mation on the population served, source of supply, raw and finished water
storage, estimated allowable draft, total use, industrial use, pumping
capacity, treatment and treatment capacity, and an appraisal of the surface-
water and ground-water resources in the immediate vicinity of the municipality.

The results of chemical analyses include an analysis of the chemical con-
stituents most commonly found in water, a "standard complete analysis,'" and
an analysis for a selected group of minor elements.

This report also includes a discussion of the method of investigation,
brief descriptions of water-treatment processes, the significance of the data

as related to planning, and general comments concerning problems noted.



COOPERATION AND ACKNOWLEDGMENTS

The study of the public water supplies in North Carolina was made by the
U. S. Geological Survey, in cooperation with the Office of Water and Air Re-
sources, North Carolina Department of Natural and Economic Resources. The
assistance and guidance of Col. Thomas G. Harton, Director, and Mr. John D.
Wray, Assistant Director, of the Planning Division, is gratefully acknowledged.
Mercury concentrations were determined in the laboratory of the Office of
Water and Air Resources under the direction of Mr. Lloyd Tyler. The investi-
gation was made under the supervision of Raliph C. Heath, District Chief.

Needless to say, most of the data contained in this report could not have
been collected without the generous cooperation of municipal officials and
engineering consultants, who supplied information on the water-supply instal-
lations and who collected many of the water samples.

This report is published by the North Carolina Department of Natural and
Economic Resources, in the interest of making the information available to all
concerned with the development and utilization of municipal water supplies in

the State.

METHOD OF INVESTIGATION

Each municipality and rural water system in North Carolina with 500
customers or more was visited by hydrologists of the U. S. Geological Survey.
The purpose of these visits was to obtain data on the major components of the
water system and to collect water samples for analysis. Where possible, con-
sulting engineers of the individual systems were visited to obtain additional
information. Water-system-appraisal reports by consultants were reviewed, if
available. The general appraisal of the surface-water and ground-water re-
sources in each county and in the vicinity of each municipality was made
largely on the basis of information in published reports or in the files of
the Geological Survey.

The collection of streamflow data and the study of streamflow character-
istics is a continuing activity of the Geological Survey. Streamflow data in

this report were developed from streamflow records collected at more than 2,500



sites in the State. IExtensive use was made of a report prepared by Goddard
(1963). Goddard presented data on average discharge, flow~duration curves,
low-flow frequency, and draft-storage frequency based on streamflow records
collected through 1956. The results of similar studies based on additional
records collected since the publication of Goddard's report were also used in
making the surface-water appraisals.

The appraisals of ground water depend largely on a knowledge of the domi-
nant geologic conditions of the locality. Previous investigators have divided
the State into five broad hydrologic areas based on the dominant geologic
conditions that affect the occurrence of ground water. These areas and the

geologic condition used as a basis for their differentation are:

1. Sand Hills Hydrologic Area.--Productive water-bearing sand at the

land surface and overlying, for the most part, nonproductive material.

2. Outer Banks Hydrologic Area.--Productive water-bearing sand at the

land surface containing fresh water in contact with sea water.

3. Castle Hayne Limestone Hydrologic Area.--Water-bearing limestone over-

lain by substantially less productive material.

4., Central Coastal Plain Hydrologic Area.--Numerous thin layers of pro-

ductive sand complexly interbedded with nonproductive layers.

5. Piedmont and Mountain Hydrologic Area.--Poorly productive surficial

granular material overlying relatively more productive fractured rock.

The location of these hydrologic areas is shown in figure 2.

Appraisals of ground-water conditions of counties and municipalities
within the five broad areas outlined above were based on reports of reconnais-
sance ground-water investigations published in a series of bulletins 'Geology
and Ground Water Conditions in the area North Carolina." Figure 3 is an
index map of North Carolina shéwing locations of reconnaissance ground-water
investigations.

The purpose of these investigations was to compile data on the ground-
water resources, including data on use, availability, chemical quality, and

geologic controls of ground water.
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EXPLANATION OF INVENTORY DATA

The function of a water—-supply system is to produce continuously an ade-

quate supply of water that is wholesome and palatable.

A knowledge of the present and potential capacity of the various com-
ponents (source, treatment plant, distribution lines) of the water system is
required if water managers and planners are to insure that the water-supply
systems of North Carolina will fulfill this primary function.

The information collected for each water supply and the purpose or sig-

nificance of the information, except where self evident, includes:

Uwnership

The owner listed is either the municipality, the private iandividual, or
the private company that owns and operates the water—-treatment plant. In some
cases the treatment plant is privately owned, and the municipality owns the
distribution system.

Also included in this section is the approximate population supplied and
the number of metered connections inside and outside the corporate limits.

The rate of growth in population and water use, in gallons per capita per day,

are commenly used by engineers to estimate future water requirements.

Source

The source(s) of the raw water and location of the intake(s) are given
for surface-water supplies. tor ground-water supplies, the location of the
wells and pertinent data on the construction and operation of the wells are
given. Well-construction data and well-operation data are generally not
available. It is recommended that this information be collected and retained

by all systems using wells.

Raw water storage

The amount of raw-water storage listed is the latest figure available.
In places where conflicting estimates of storage were obtained, the listed

storage is that considered the most reliable.



Minimum flows of all but the largest streams are inadequate to meet the
daily demand of most public water supplies, and flood waters must be stored in
sufficient volume to assure a continuous supply. Storage reservoirs may be
"on river" or "off river." On-river storage is created by construction of a
dam on the main channel of the river, whereas off-river storage is a reservoir
not on the main channel. Off-river reservoirs are normally filled by pumping
water from the stream to the reservoir. Such reservoirs are generally smaller
than on-river reservoirs but have an advantage in that the water—-plant oper-

ator can be selective, from a quality standpoint, in filling the reservoir.

Estimated allowable draft

Allowable draft is the maximum rate at which water can be continuously
withdrawn, either from the stream or from storage, without exhausting the
supply. Draft estimates were based on minimum flows that can be expected to
occur once in 20 yesars on the average. Thus, the stream or the stream supple-
mented by storage should provide the estimated draft rate 19 years out of 20,
on the average.

All methods used to determine draft rates are based on some record of
streamflow. Unfortunately, many reservoirs and water intakes are located on
streams where no record of streamflow are available. Therefore, a method for
transferring results from a gaged stream to the ungaged stream was used.

The regional relation of the 7-day, 2-year minimum flow to allowable
draft shown in figure 4 was used to estimate allowable draft rates for each
system. '

The relation curves shown in the figure are averages of draft—-storage
frequency data published in U. S. Geological Survey Water-Supply Paper 1761.
(Goddard, 1963). The reliability or accuracy of draft rates computed using
figure 4 depends on the scatter of the values used to determine the average
curve and the accuracy of the estimate of the 7-day, 2-year minimum flow used
to enter the relation. The standard error of estimate (a measure of the
scatter of the points used to define the relation curves) of the draft rates

shown in figure 4 are as follows:
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Figure 4.--Relation for estimating the allowable draft of a stream-reservoir using the
7-day, 2-year minimum flow of the stream as an index for entering the graph.
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Relation Standard error
(ac—ft per sq mi) (cfs per sq mi)
200 0.21
150 14
100 .10
60 .07
20 .08
10 .06
3 .05
0 .05

It is readily seen that the relation is general, and draft rates de-
termined using the relation should be considered as planning guides only and
not as absolute values.

In some cases, allowable draft rates were not estimated because it ap-
peared that a carryover of storage from one year to the next was involved.
Determination of allowable draft when carryover storage is involved requires a
lengthy analysis beyond the scope of this report. It is generally considered
that when the demand on a stream exceeds 50 percent of the average runoff,
carryover storage will have to be considered. This means, in effect, that the
average flow for some years can be as little as half of the long-term average,
and, if the demand is greater than the average for those years, the reservoir
would not refill. For this report, if the allowable draft determined using
the 7-day, 2-year low flow and the existing storage in the regional relation
exceeded 50 percent of the estimated average runoff, carryover storage was
considered to be involved, and no estimate of allowable draft was made.

Allowable draft rates should include allowances or adjustments for evapo-
ration, seepage, and loss of storage capacity resulting from sedimentation in
the reservoir. Seepage losses or gains depend on a detailed knowledge of the
type and construction of the dam and analysis of the geologic features of the
reservoir, both of which are beyond the scope of this report. However, sil-
tation rates and evaporation losses can be estimated with some certainty, and
these adjustments were made, as described in the following paragraphs.

| Sedimentation losses were estimated using data on annual loss rates for
North Carolina reservoirs reported by Dendy and Champion (1969, p. 5, 6). The
total sedimentation loss was computed using a loss rate experienced in similar

types of basin and the time span from the time of the last reservoir volume
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determination to 1980. The volume loss thus estimated was subtracted from the
reported storage before entering the relaticn in figure 4.

Minimum flows and maximum water demands generally occur during the summer
and early fall in North Carolina. To coincide with this period, estimates of
evaporation losses were based on the average daily land-pan evaporation during
the months of Augﬁst, September, and October, adjusted by a coefficient of
0.75. Evaporation data from the pan nearest each reservoir was used. A
small amount of lake—evaporation data is available and was used in some
evaporation estimates. Evaporation losses constitute a demand or additional
draft on the source and were subtracted from the allowable draft obtained from

the regional relation.

Total use

Average daily use and maximum daily use are given. Water usage varies
from hour to hour, day to day, and season to season. In general, the smaller
the community, the greater the variation in its demand for water. Water
systems, of course, have to be of sufficient capacity to meet the peaks in
demand. The ratio of the maximum daily use versus the average daily use is
one design criteria used in sizing the various components of a water system.
The rate of increase in usage over a periéd of years is used to predict future
water requirements and to design and schedule construction of the necessary

facilities.

Industrial use

The amount of water used by industry, in million gallons per day, was
estimated. These estimates were based on actual meterings of the larger users
plus an estimated value for smaller industrial users. Where two or more
industries use a significant amount of water, these corporations are listed.

Industrial water use often accounts for more than 50 percent of the total
demand on a water supply. It is obvious then that a new 'wet" industry, an
expansion of an existing industry, a change in the manufacturing process that
requires more or less water, or the closing of an industry, can greatly affect

the water needs of a community. It is also obvious that good planning must
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include an analysis of present and future industrial water requirements.

Treatment

The treatment given to each water supply is listed in this section.

Some raw waters are satisfactory in quality for all municipal uses. Most,
however, require disinfection and purification before they can be used. The
treatment given varies according to the quality of the raw water being treated.
Briefly, some of the processes and their purposes that are used in water-
treatment plants are as follows:

Aeration.--is a process in which water is brought in intimate contact with
air for the purpose of changing the concentrations of volatile substances con-
tained in the water. It reduces the amount of free carbon dioxide and hydrogen
sulfide and supplies oxygen to those waters that are deficient. Aeration is
generally associated with taste and odor control.

rechlorination.--is the application of chlorine at any stage in the

treatment prior to filtration. The primary purpose of the application of
chlorine to water is to kill pathogenic or disease-producing bacteria. How-
ever, prechlorination not only disinfects but also improves coagulation in
those waters that contain objectionable amounts of color and iron, retards de-
composition of organic matter in the coagulation basin, removes certain tastes
and odors by oxidizing organic matter, and controls the growth of plants and
microscopic organisms that could produce undesirable tastes and odors and re-
duce filter-bed efficiency.

Coagulation.~-is a process that involves the formation of chemical flocs
that adsorb, entrap, or otherwise bring together collodial and other finely-
divided matter suspended in the water. These flocs, which resemble cotton
candy. slowly settle and drag down the suspended matter.

Sedimentation.-—-All particles suspended in water tend to move downward

under the influence of gravity regardless of size, shape, or weight. Flowing
water tends to hold particles in suspension. Sedimentation is a process
whereby the sediment-carrying power of flowing water is reduced by slowing the
linear velocity of water until suspended matter will settle out. Coarse sedi-
ments may settle in hours, whereas fine sediments may require weeks to settle

completely. Coagulation, as outlined above, speeds the rate at which fine



sediments settle.

Taste and odor control with carbon.--The two major sources of undesirable

tastes and odors are: (1) decaying vegetation, live and dead algae, and
bacterial slimes and (2) sewage and industrial wastes. Practically all steps
in the treatment process combat undesirable tastes and odors. Activated
carbon is a chemical added primarily to adsorb taste, odor, and color from
water supplies. After adsorbing undesirable tastes, odors, and colors, the
carbon is either settled or filtered out.

Filtration.--is the act of passing the water through.,a porous material in
such a manner as to effectively remove suspended matter. A filter is, in
essence, a strainer that physically traps the suspended material. The porous
material (filter media) consists of layers of gravel, sand, and anthracite.

The standard filtration rate per square foot of filter area is 2 gallons per

minute.

Corrosion control.--The objectives of corrosion control are: (1) to in-
crease the life of the distribution system, (2) to decrease pumping costs, and
(3) to protect the potabiiity of the water. The most popular method of control
is the addition of calgon (sodium hexametaphosphate) in the treatment process.
It is not entirely clear how calgon or the other poly phosphate conditioners
operate, but the current theory is that a film of molecular thickness is de-
posited over the pipe surface and acts as a protective coating. Calgon also
will hold iron and calcium in solution.

Probably the most effective method of controlling corrosion is by physi-
cally coating iron pipes with a protective coating, such as cement, or by
using nonmetallic pipes, provided other factors such as workability, cost, and
strength reduction are not involved.

Adjustment of pH.--pH is a number used to express the free hydrogen ion

concentration of a solution. The free hydrogen ion concentration determines
whether a solution is acid, neutral, or basic and is one of the most important
chemical properties of water. The degree of acidity or basicity of a water
frequently determines its suitability for a particular purpose, whether it
will be corrosive and whether it will respond to a certain type of treatment.

For these reasons, the pH of the water is adjusted in the treatment process.
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Post chlorination.--The addition of chlorine at any time after filtration

is called postchlorination. Sufficient chlorine is added to the water to en-
sure that bacterial growth is suppressed from the time the water leaves the
treatment plant until it flows from the tap in the home.

Fluoridation.—-is the adjustment of the fluoride content of water.

Fluoride in water hes been shown to reduce dental decay among children signifi-
cantly. The North Carolina State Board of Health policy states that "Fluo-
ridation of water is approved and recommended for public and institutional
supplies serving comrmunities where there is a strong public demand, and where
the decision to flucridate the water supply is concurred in by the local

dental society, the local medical society, and the local or district health
officer, provided that the required procedures for fluoridation for public

and institutional supplies are adhered to."

Fated capacity of treatment plant

The rated capacity of the treatment plant, expressed in million gallons
per day, is given. Water treatment may consist of any cne of ceveral
processes, singly or in various combinations, such as coagulation, sedimen-
tation, filtration, disinfection, etc. Treatment facilities, :.deally, are
of sufficient size to provide, without interruption, treated water to meet the
demands of the system. The link in the system having the least capacity fixes

the capacity of the overall system.

Pumping capacity

The raw water and finished water pumping capacities are listed. 1In
relatively new systems or in systems that have recently pumped water at
capacity, the pumping capacities listed are accurate. In older systems, where
additions or alterations to the system have been made, the pumping capacities
listed often are simply the sum of the rated capacities of the pumps. The
latter method is not entirely correct because many factors, such as the con-
dition of the pumps and the head on the pumps, control the pumping capacity.
In addition, all water systems have standby pumps, which are normally used in

case of a pump failure or when performing maintenance on the regular pumps but
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can be used in conjunction with the regular pump if needed, provided the

distribution system can withstand the increased pressure.

Finished water storage

Finished water is stored in distribution reservoirs for the purpose of
leveling off peaks in demand. Water usage during some hours of the day greatly
exceed the capacity of the treatment plant, and these demands are met with
water stored during periods of low demand. Distribution reservoirs are
generally classed as elevated storage or ground storage. The amount of

storage in each type of reservoir is given.

Future plans

Included in this section are plans for alterations or additions to the
major components of the water-supply system. Minor changes in the distri-

bution system are not included.

Water-resources appraisals

The quantity of water available in a particular locality is an important
factor in the economic growth of the locality. The selection of a source for
water supply, whether surface water or ground water, depends on the quantity
available and the economic factors involved in developing the source. The
water—resources appraisals are a summary of water—-supply characteristics of
streams and a summary of available information on ground-water conditiomns in
the immediate vicinity of each municipality, including:

Surface water.~-The magnitude and frequency of low flows and the average

discharge are indicative of the amount of water available for development. In
the water-resources-appraisals, values for the average discharge and the aver-
age 7-day, 2-year minimum flows are listed. TIn addition, references are made
in the discussions to "minimum flow' or to the "low-flow yield" of streams.
These references to low flows generally refer to the average 7-day, 20-year
minimum flows. Each appraisal also includes possible streams for future de-
velopment or a comment on the possibilities of further development of the

present source.
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Ground water.--Ground-water appraisals include a general summary of occur-
rence of ground water, including the types of rocks in which the water occurs,
reported well depths and yields, and a general statement of the quality of
ground water in the area. The appraisals also include the estimated potential

yield of wells drilled in the immediate vicinity.

CHEMICAL ANALYSES

Water is referred to as the universal solvent because it has the capacity
to dissolve at least minute amounts of nearly every substance it touches.
Some of the substances dissolved in water, if present in sufficient concen-
trations, affect the use of the water for public supplies and for some
industrial processes. Thus, an important segment of a public water supply
inventory is the determination of the kinds and amounts of substances dis-
solved in the water. In the earlier public water supply inventories only a
"standard complete' analysis of water samples was made. The "standard
complete" analysis included determination of the following constituents and

properties of both the raw and finished water:

Silica (SiOz) Bicarbonate (HCOS) Hardness as CaCO3:
Lo Total
Aluminum (Al) Carbonate (CO3) S RS
Araw (Fe) Blfate (50, Alkalinity as CaCO,
Manganese (Mn) Chloride (Cl1) Spect Lo Gondinbakes
Calcium (Ca) Fluoride (F) oH
Magnesium (Mg) Nitrate (NO3) Color
Sodium (Na) Dissolved solids
Temperature

Potassium (K)

Currently, a great deal of research and general interest -centers on minor
elements and their possible detrimental or beneficial effect on man's health.
No one knows when another element will be found to be beneficial, as for ex-
ample fluoride in reducing dental decay, or when another element will produce
the controversy recently raised by the finding of excessive mercury concen-

trations in water.
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At present, there is a small amount of data on minor-element concen-
trations in the public water supplies of North Carolina. Some State and Feder-
al agencies have recently started making these determinations, and a '"base' of
information is resulting. The complexity in making the determinations and the
sophisticated equipment required almost rules out these determinations in all
but the larger municipal water—treatment laboratories. For these reasoms, it
is apparent that an analysis of selected minor elements would be more valuable
at this time than another 'standard complete," the only problem being which
constituents to look for.

Rather complete minor element analyses on a sample from a surface-water
supply, Raleigh, and from a ground-water supply, Wew Bern, were made to obtain
a representative sample of minor elements that might be found in North Caro-
lina waters. With the results of these analyses and a study of reports in

various professional journals, the following list was selected:

Surface-Water Source Ground-Water Source
Barium Iron Barium Cyanide
Boron Lead Boron Iron
Cadmium Lithium Cadmium Lithium
Chloride Manganese Chloride Manganese
Chromium Mercury Chromium Strontium
Cobalt Strontium Cobalt Zinc
Copper Zinc Copper

Cyanide

The list will be reviewed as experience is gained and will be changed
when considered beneficial.

Although we have added minor elements to the analyses contained in this
report, this is not to say that the information contained in the former analy-
ses is not still valuable to water-works operators and planners. It most
definitely is, and, therefore, the latest standard complete analysis made by
this office and contained in earlier reports, or a new standard complete if
the source of water has changed, is included for each water-supply system.

The collection of water samples varied with the municipalities according

to the source of supply. For surface supplies, raw-water samples were
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collected at the impoundment, from the stream, or from the raw-water tap in
the plant. Samples of finished water were collected from taps at the plant or
in the distribution system. Ground-water samples were collected directly from
the wells or, when no outlets were available, from the tap nearest the well.
Finished ground-water samples were collected from taps in the plant or in the
distribution system. Water samples for minor element analyses were, in most
cases, collected only from the principal surface source or a single well.

The analytical data presented are from one sample at one point in time.
In the course of a year, many samples are analyzed by water-works personnel
and by the State Board of Health to insure that the water is of acceptable
chemical and bacteriological quality. Those interested can obtain more com-

plete data from either of these sources.

SUMMARY AND DISCUSSION

North Carolina is a water-rich State. The municipal water systems of the
State have done an excellent job of supplying their customers with dependable,
safe water. Occasionally, water use has been curtailed during very dry years,
but these instances have been relatively rare. To maintain this fine record,
local managers must continuously evaluate their water systems, must anticipate
future requirements, and must plan and pursue any required expansion. Even
though the State is water-rich, the supply is not limitless. Regional planners
must insure that the available water resources are properly developed and
wisely used.

The inventory of existing water supplies and the summary of pertinent
water-resources data contained in this report is an attempt to assemble data
that will assist water managers and planners in meeting future needs. In-
cluded is information on population served; the major components of the system,
source of supply, treatwent, pumping capacity, distribution and use; the
chemical quality of raw and finished water; and general comments on the
present and potential development of each system.

Planning to meet future water requirements is a continuous job and often-
times a frustrating one. The population growth, industrialization, and water
requirements have to be projected into the future. The yield of the source(s)

of witer must be estimated. From these projections and estimates must come the
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plans to insure a safe, dependable water supply. Implementation of plans can
be frustrated by a lack of financing. Only when water managers do a poor job
are they recognized, because no one thinks about water until there is none.

Collecting and summarizing information on anything will undoubtedly un-
cover weaknesses, and some were noted during the inventory of municipal water
supplies. One problem noted, especially in the small plants, is a lack of
records. The value of accurate records in a water plant cannot be over empha-
sized. Accurate and complete records are essential to the efficient operation
of the water plant and in making projections for future expansion.

The most common problem is the lack of data concerning the dependability
of the source of supply, whether surface water or ground water. For small
systems on large rivers, there is little worry that the supply is adequate,
but for systems that impound or store water for use during periods of low
streamflow, the adequacy of the supply ideally is continuously evaluated.
Storage reservoirs continuously lose some of their capacity due to siltation,
vet most municipalities list the capacity of their reservoirs as being the
same as when they were constructed. Means of estimating the reduction in the
storage capacity of reservoirs and for determining the minimum flow of the
streams that feed the reservoirs are requisite for municipalities. Only with
this information, can a reliable estimate of the safe-yield of the source be
made.

Few towns have the experienced persons with diversified knowledge of
wells and ground-water conditions so as to provide management comparable in
quality to that available to most municipalities with surface-water systems
(Le Grand, 1967, p. 10). The absence of well-construction and well-operation
data in some municipalities is evidence of this lack of experience. Lfficient
operation of a ground-water system is not possible without well-operation data.

Collection and maintenance of complete records of well construction and
operation are standard procedures for well-run municipal systems using ground
water. Analysis of these records can point out potential problems before a

failure occurs and will indicate the need for additional wells.
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ALAMANCE COUNTY
WATER-RESOURCES APPRAISAL

Alamance County is in the central part of the Piedmont Province and is
drained by the Haw River and its tributaries. The average discharge of the
streams is 0.6 mgd per square mile. The low-flow yield of streams is con-
sidered small, especially in the northern half of the county, where some
streams with less than 45 square miles of drainage area occasionally go dry,
while other streams range from 0.003 to 0.01 mgd per square mile. The 7-day,
2-year low flow of all streams averages 0.03 mgd per square mile and ranges
from 0.004 to 0.06 mgd per square mile, excluding Haw River. Burlington,
Graham, Mebane, and Alamance obtain their raw water from surface-water sources.
Other smaller municipalities and communities, including Elon College, and most
domestic and industrial water supplies are obtained from ground-water sources.

The municipal systems of Burlington, Graham, Mebane, Haw River Sanitary
District, and the Orange County Systems of Hillsborough and Orange-Alamance
Water System, Inc., are interconnected. Each could supplement the others if
necessary. The Burlington, Graham, and Mebane municipal systems serve a total
population of about 49,800. The county's total population in 1970 was 96,362.

The predominant rock types are mafic volcanic rocks, felsic volcanic
rocks, granite, and diorite. The mafic volcanic rocks underlie two large
areas: one extending nearly across the central part of the county in a north-
east direction; the other is in the northwest corner. The felsic volcanic
rocks underlie the southeastern third of the county. Irregular shaped bodies
of granite are found in the northeastern and southwestern parts. Small bodies
of diorite are found in all parts of the county. .

Except for the diorite, rocks in Alamance County form some of the best
aquifers in the Piedmont. Their fractures and bedding characteristics and
ample overlying soil cover are favorable for average to above-average well
yields in the province.

In rural areas of the county, most domestic and industrial water supplies
are obtained from wells or springs. 1Iwo small municipalities and Elon College
use ground water exclusively for their supplies.

A few shallow dug or bored wells are used in the rural areas for small
domestic or livestock supplies. However, most wells in the county were con-
structed by drilling into the hard rock and then driving steel casing into the
upper few feet of the rock. The following table shows typical yields reported
and average depths of drilled wells in the various rock units in the county:

. . Yield (gpm) Average
ock uni -

Maximum | Average | depth (feet)
Mafic volcanic rocks 150 21 171
Felsic volcanic rocks 75 - 16 109
Granite 212 20 158
Diorite 25 7 109
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ALAMANCE COUNTY
WATER-RESOURCES APPRAISAL

The chemical quality of ground water in all parts of the county is ac-
ceptable for most domestic and industrial uses. However, in some localities
the concentrations of iron and hardness-causing constituents are higher than
desirable. Constituent analyses of raw surface waters used in the Burlington,
Graham, and Mebane supplies show acceptable quality for public water supply
and no problems that conventional treatment procedures would not correct,
except where pollution may be a factor.

Streams with reservoirs to improve their natural yield will continue to
be used to meet the water demands of the larger municipalities.

Ground water will continue to be the main source of supply for small
municipalities and for industrial and domestic use in the rural areas. Those
needing the higher yielding wells must carefully locate drilling sites and
regulate pumping rates. Above-average well yields are generally developed
where soil cover is thickest and in low, flat areas and draws. It is esti-
mated that 0.1 mgd per square mile can be withdrawn from aquifers in most of
the county. In areas underlain by granite, this figure can generally be
doubled. The probable yield of continuously pumped wells spaced about one-
half mile apart is on the order of 0.05 mgd in the areas underlain by granite
and 0.03 mgd in the remainder of the county.
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BURLINGTON, ALAMANCE COUNTY

OWNERSHIP:

Municipal. Also supplies Haw River Sanitary District. Total population
supplied, about 37,000 in 1970 (12,000 metered customers, 207 of which are
in suburban areas).

SOURCE :
Stony Creek, impounded at two points, forming Stony Creek Lake and Lake
Burlington. Water is released from Stony Creek Lake into Lake Burlington.
The intakes are in Lake Burlington at lat 36°07'39", long 79°24'23". For
emergency supply, raw water is pumped from Haw River to Buttermilk Creek,

a tributary of Stony Creek. The Haw River intake is near Secondary Road
2712 in Guilford County.

RAW-WATER STORAGE:

Stony Creek Lake, 3,200 million gallons; Lake Burlington, 400 million
gallons.

ALLOWABLE DRAFT:

Estimated allowable draft is 25.0 mgd, including the emergency line from Haw
River to Buttermilk Creek, with an adjusted storage of 3,500 million
gallons.

TOTAL USE:

Average (197C), 9.8 mgd, metered; maximum daily (8-5-70), 14.7 million
gallons.

INDUSTRIAL USE:

5.5 mgd (1969), metered. Principal users include Pioneer Plant, Burlington
House Finishing, Mayfair Plant, Webco Mills, and Western Electric Company.

TREATMENT:

Prechlorination, coagulation with alum and liquid caustic, sedimentation,
addition of potassium permanganate for control of taste and odor, rapid
mixed-media filtration, addition of phosphate compounds for corrosion con-
trol, adjustment of pH with liquid caustic, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:

16.0 mgd.
PUMPING CAPACITY:

Raw water, 32 mgd; finished water, 24 mgd.
FINISHED-WATER STORAGE: '

One clear well, 5,400,000 gallons; two elevated tanks, 1,500,000 gallons,
and 1,500,000 gallons.
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BURLINGTON, ALAMANCE COUNTY

FUTURE PLANS:

The water system is considered adequate for immediate future. An analysis
of the system and proposed long-range plans were completed by a consulting
firm in November 1970. A new reservoir on Alamance Creek and a new treat-
ment plant were recommended to meet long-range needs.

WATER-RESOURCES APPRAISAL:

Surface water: Burlington is in central Alamance County. The Haw River
flows near the north and east borders of the city. However, the river has
a D classification from the Burlington emergency intake to Bynum. The
south and southwestern sections of the city are drained by tributaries of
Alamance Creek. The low-flow yield of the streams ranges from 0 to 0.01
mgd per square mile. The average discharge for all streams is 0.6 mgd per
square mile, and the 7-day, 2-year low flow is 0.03 mgd per square mile.
Alamance Creek or Haw River above the present emergency intake are possi-
ble sources of future water supplies. The Burlington System is connected
with the Graham system, and each can supplement the other when necessary.

Ground water: The city of Burlington is predominantly underlain by granite
and greenstone schist that has weathered as deep as 80 feet, but in many
places only a few feet of weathered rock covers the hard rock. Yields of
wells in the vicinity range from O to 200 gpm. The average of reported
well yields is 20 to 30 gpm, and static water levels generally stand about
20 feet below the surface.

Although some industries in or near Burlington obtain all or part of
their water supplies from wells, the average ground-water conditions are
"not conducive to development of large supplies within small areas.

The general chemical quality of ground water is good in the Burling-
ton vicinity, but iron and hardness are excessive in some places.

It does not seem likely that the city or local industries will at-
tempt to use ground water for their main source of water supply. However,
the potential exists for development of ground water for supplies of the
magnitude of 0.05 mgd per well, or 0.2 mgd per square mile. Supplies of
this magnitude are adequate for many needs.
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RURLINGTON, ALAMANCE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of o

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 3-31-66 3-31-66 11-24-70 11-24-70
Tl - SR A R TR e e 0.005 0.000
COEREE (D) v 5a o s asale i a =s—emmo NS g o .000 .000
s T (g A S e S | R S S R P .048 .110
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PRTGRET {Ba), ccisrnannsni | momwms O =mwedes <.0005 <.0005
LA CED . i d s bmaniifl | mEm=sa ] e .000 .000
Tathami LA ) o o o oo wmsii il 3 w===rs A8 Soca=s .000 .000
(Crerdnel i pallars i e R SR | UL e L e i .000 .000
DR CON s o ae rrasicas | 2 “re=== "} Smeiscs .00 .00
Chlozdde (C1) ., c.coeneesii 5 4.4 8.1 b4 11
Manganese (Mo)..oeeerasns .01 .02 .040 .025
FEORACREY: « o v omno won G .09 .00 121 017
Calelum (C8).ceaevecosoas T+l e 0 0} ememmean ] o
Magnesium (Mg).eecuvunvaa 2.5 e A L e
Sodium (Na),..... e R e 4 & 3 Lo eimmemaas | e EeEE S
Potassivm (K)oseoesooooria 1.2 10 - lswmseaeme il s e
Fluoride (F)ieeeeeeenoenn 1 1] ] = ] Hmeeeaa
SERRam (BA0L) . 5'icniian van 13 - S (POERRGEE
Bicarbonate (HCO3)....... 32 3% ook - spsSSad Bl IS
Carbonate (CO3).c.vneenns 0 o R - S B R e et e
DA CBOA ). . ins v avanns 5 b 18 | mmmem=m= f meme---
Nitrate (NO3)....cc0euen. .3 1 b mmemmem ) mememe-
Dissolved Solids......... 67 AN L e S e T
Hardness as CaCO3:
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GRAHAM, ALAMANCE COUNTY

OWNERSHIP:

Municipal. Also supplies the Green Level Community. Total population
supplied, about 10,000 in 1970 (2,892 metered customers, 226 of which are
in suburban areas).

SOURCE :

Back Creek impounded in Graham City Lake and Quaker Creek impounded in
Quaker Creek Reservoir. Water is released from Quaker Creek Reservoir into
Graham City Lake. The intakes are located in Graham City Lake 5 miles
northeast of Graham at lat 36°05'42", long 79°20'10".

RAW-WATER STORAGE:

Graham City Lake, 50 million gallons; Quaker Creek Reservoir, 500 million
gallons.

ALLOWABLE DRAFT:

Estimated allowable draft is 6.1 mgd with a combined adjusted étorage of
500 million gallons.

TOTAL USE:

Average (1970) 1.6 mgd, metered; maximum daily (7-16-70) 2.0 million
gallons.

INDUSTRIAL USE:

0.2 mgd, estimated. Principal users include Cannon Mills, Rental Uniform
Service, and Rental Towel Service.

TREATMENT:

Prechlorination, coagulation with alum, sedimentation, addition of carbon
for control of taste and odor when necessary, rapid sand filtration, ad-
dition of phosphate compounds for corrosion control, and adjustment of pH
with lime. Occasionally post-chlorination is necessary.

RATED CAPACITY OF TREATMENT PLANT:

2.0 mgd.
PUMPING CAPACITY:

Raw water, 3.2 mgd; finished water, 3.2 mgd.
FINISHED-WATER STORAGE:

Two clear wells, 100,000 and 500,000 gallons; two elevated tanks, 75,000
and 500,000 gallons.

FUTURE PLANS:

A preliminary survey has been made for expanding the treatment plant. How-
ever, there are no definite plans at this time.
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GRAHAM, ALAMANCE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Graham is in the central part of Alamance County. The Haw
River flows near the eastern boundary of the city, but the river has a D
classification. Tributaries of Alamance Creek drain the south and south-
western sections of the city. The low-flow yield of streams ranges from
0 to 0.01 mgd per square mile. The average discharge for all streams is
0.6 mgd per square mile, and the 7-day, 2-year low flow is 0.03 mgd per
square mile. The present raw-water reservoirs have sufficient capacity to
meet immediate needs. The estimated allowable draft is over three times
the present use. Alamance Creek is possibly the best source for future
water supply. The Graham system is connected to the Burlington and Orange-
Alamance systems.

Ground water: The city of Graham is underlain by greenstone schist, which
is composed of green schistose mafic volcanic rocks, with numerous quartz
dikes. The rock generally is weathered to depths of 45 to 120 feet at
Graham. Wells are reported to yield up to 45 gpm and average about 35 gpm.
Static water levels in most wells are reported to be about 20 feet below
land surface.

Prior to construction of the present surface-water system, Graham
used ground water as a source for the municipal supply. Other than being
moderately hard, the water from the wells was of excellent chemical
quality and was used without treatment.

The city probably has no further plans to use ground water for a
source of supply. However, the potential exists for development of ade-
quate supplies of up to 0.06 mgd per well, which would be adequate for
many needs.
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GRAEAM, ALAMANCE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 7-25-66 7-25-66 11-24-70 11-24-70
27T e R SR, i N e R L L 0.020 0.000
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MEBANE, ALAMANCE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,800 in 1970 (1,150 metered
customers, 150 of which are in suburban areas).

SOURCE :

Mill Creek impounded in Lake Michael: The intakes are about 1/2
mile northeast of Mebane at lat 36°06'28", long 79°15'02". The intake
structure is at the dam and has five inlets at various depths.

RAW-WATER STORAGE:

Lake Michael, 217 million gallons.
ALLOWABLE DRAFT:

Not determined. Carryover storage analysis required.
TOTAL USE:

Average (1970) 0.60 mgd, metered; maximum daily (7-29-70) 0.82 million
gallons.

INDUSTRIAL USE:

0.15 mgd, estimated. Principal users include Universal Textured Yarns,
Co Fo Hosiery, and Roxy Hosiery.

TREATMENT:

Prechlorination, coagulation with alum and lime, sedimentation, rapid sand
filtration, addition of phosphate compounds for corrosion control, adjust-
ment of pH with “ime, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:

1.0 mgd.
PUMPING CAPACITY:

Raw water, 1.3 mgd; finished water, 1.3 mgd.
FINISHED-WATER STORACGE:

One clear well, 50,000 gallons; two elevated tanks, 300,000 and 75,000
gallons.

FUTURE PILANS:

Plan to install an additional filter and settling basin in near future.
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MEBANE, ALAMANCE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Mebane is on the Alamance-Orange County line and is
relatively flat. The area is drained by tributaries of Back and Haw
Creeks of the Haw River basin. The low-flow yield of streams ranges from
0 to 0.003 mgd per square mile. The average discharge of all streams is
0.6 mgd per square mile, and the 7-day, 2-year low flow is 0.02 mgd per
square mile. The Mebane system is connected to Orange—-Alamance Water
Systems, Inc., and each can supplement the other if needed.

Ground water: Mebane is underlain by rocks of the Carolina Slate Belt.
These rocks are chiefly gneissic, schistose, or slaty tuffs with argilla-
ceous slate and lava flows. The rocks have weathered to depths of at
least 60 feet in some places. Reported well yields are as high as 30 gpm
and average about 20 gpm. Static water levels reportedly average 30 to 40
feet below land surface.

Several years ago Mebane used wells as an auxiliary source to supple-
ment the surface-water supply. Other than having excessive iron concen-
tration, the water from the wells was generally of good chemical quality.
With the completion of the present system, the auxiliary wells were
abandoned.

Although the town has no plans for future use of ground water as a
supply source, moderate supplies of 0.025 to 0.035 mgd per well can be de-
veloped. Supplies of this magnitude are adequate for many needs.
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MEBANE, ALAMANCE COUNTY

ANALYSES
(In milligrams per liter)

Source, our tygpe of
water (raw;finished)...

Date of collection.,......
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CASWELL COUNTY
WATER-RESOURCES APPRAISAL

Caswell County is in the north central part of the Piedmont Provinca.
The topography is characterized by rolling hills, with mild to steep land
slopes. The Dan River and its tributaries drain all but a small area in the
southwest corner of the county which is drained by tributaries of the Haw
River. For all streams in the county, the average discharge is 0.6 mgd per
square mile. Minimum flow is variable; streams in the eastern half of the
county occasionally go dry, while minimum flow of those in the remainder of
the county ranges from 0.0l to 0.02 mgd per square mile. The 7-day, 2-year
low flow of all streams ranges from 0.005 to 0.12 mgd per square mile and
averages 0.05 mgd per square mile.

Yanceyville and Milton have the only municipal water-supply systems in
the county. Yanceyville obtains its water from surface sources and serves
about 1,500 people. Milton obtains its supply from wells and has less than
500 customers. The total population in 1970 was 19,055.

Five principal rock units underlie Caswell County. The largest unit is
mica-gneiss, which underlies approximately the northwestern two-thirds of the
county. A body of mica-schist crops out as a narrow tongue, extending from
the southwest corner to the center of the county. Mafic volcanic rocks extend
in a northeast-trending belt across the south-central part. Within this belt,
near the southern boundary, are two areas underlain by diorite. Granite under-
lies approximately 40 square miles in the southeast corner and two smaller
areas north of Leasburg. In general, the overlying layer of weathered rock is
thinner in the areas underlain by granite and diorite.

Ground-water conditions differ widely between rock units, the higher
yielding wells are usually found in the area underlain by mica-gneiss. In all
rock units, the higher yielding wells are those located where the layer of
weathered rock is thickest and in topographically low or in flat areas. The
following table shows typical yields reported and average depths of drilled
wells in the various rock units in the county:

A e Yield (gpm) Average
Maximum | Average | depth (feet)
Mica-gneiss 75 10 120
Mica-schist 15 7 85
Mafic~-volcanic rocks 55 11 150
Diorite 25 5 81
Granite 20 5 78

Ground water in the county is principally of the bicarbonate type and is
acceptable for most uses without treatment. Locally, in each rock unit, iron
concentrations and hardness—causing constituents may be higher than desirable.
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CASWELL COUNTY
WATER-RESOURCES APPRAISAL

The quantity of ground water available in all parts of the county is ade-
quate for domestic and many small industrial needs. It is estimated that with
proper location and management, sustained yields of 0.2 mgd may be obtained
from wells in the mica-neiss and mica schist. In the areas underlain by
granite and diorite, well yields may be no more than half those in other areas.
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YANCEYVILLE, CASWELL COUNTY

OWNERSHIP:

Yanceyville Sanitary District. Total population supplied, about 1,500 in
1970 (500 metered customers, 20 of which are in suburban areas).

SOURCE:

Fullers Cr:ek impounded in Yanceyville Reservoir: The intakes are ap-
proximatel:r 1 mile southwest of Yanceyville at lat 36°23'4)", long
79°21'05". Country Line Creek serves as a supplementary source; water is
pumped fron it to Yanceyville Reservoir during most summers. The pump and
pipeline (of the irrigation type) from Country Line Creek are considered a
semipermanent installation.

RAW-WATER STOR\AGE:
Yanceyville Reservoir, 10 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.16 mgd, with a storage of 1) million
gallons. Istimated allowable draft of Country Line Creek at the supple-
" mentary puaping station is 0.8 mgd.

TOTAL USE:

Average (1970) 0.18 mgd, estimated; maximum daily (date not recorded),
0.20 mgd.

INDUSTRIAL USE
0.03 mgd, estimated.
TREATMENT :

Prechlorination, coagulation with alum and lime, sedimentation, addition
of carbon for control of taste and odor vhen necessary, rapid-sand fil-
tration, addition of phosphate compounds for corrosion control, adjustment
of pH with lime, and post chlorination when necessary.

RATED CAPACITY OF TREATMENT PLANT:
0.50 mgd.
PUMPING CAPACITY:

Raw water, 0.50 mgd; finished water, 1.26 mgd. Capacity of supplementary
pump on Country Line Creek is approximately 0.8 mgd.

FINISHED-WATER STORAGE:

One clear well, 20,000 gallons; two elevated tanks, 250,000 and 75,000
gallons.

FUTURE PLANS:

Plans are being developed for a new raw-water storage reservoir on Country
Line Creek.
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YANCEYVILLE, CASWELL COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Yanceyville is in an upland area in the center of Caswell

© County. The area is drained by tributaries of Rattlesnake and Country
Line Creeks, with Country Line being the largest nearby creek. The low-
flow yields of streams in the immediate vicinity of Yanceyville is 0.02
mgd per square mile. The average discharge of streams draining the area
is 0.6 mgd per square mile, and the 7-day, 2-year low flow is 0.08 mgd per
square mile. Fullers Creek and its impoundment have not provided a suf-
ficient supply several times in recent years. The proposed impoundment on

Country Line Creek is expected to supply sufficient water for the foresee-
able future.

Ground water: Yanceyville is underlain by gneissic rocks that contain mica,
quartz, and feldspar and are of sedimentary origin. The rocks have
weathered to depths of at least 60 feet in some places. Reported well
yields at Yanceyville do not exceed 15 gpm. However, in other parts of
the county, in the same rock unit, wells are known to yield up to 75 gpm.
Static water levels stand about 20-35 feet below land surface in the town.
Other than being moderately hard in some places, the water generally is of
very good chemical quality.

The Yanceyville Sanitary District began supplying water to the town
in 1937. Prior to construction of the present surface-water system at a
later date, water was supplied from wells. The present system, with the
planned new reservoir, seems to be adequate for the foreseeable needs of
the town. However, for small industrial or supplemental supplies, the
potential exists for individual wells to supply about 0.02 to 0.03 mgd.
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YANCEYVILLE, CASWELL COUNTY
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ANATYSES
(In milligrams per liter)

Source, or type of Fullers Cr.| Fullers Cr.{ Fullers Cr.! Fullers Cr.

water (raw;finished)... Raw Finished Raw Finished
Date of coilection....... 5-10-65 5-10-65 1-12-71 1-12-71
Copper (CU)..vvenrnnenees | =====-= |  ===--- 0.015 0.010
Cobalt (CO)evivnrnnnnnnae | mmmmee | meeena .000 .000
BARE GAT) s 050 a6 dasmae e I e BT .034 .067
Chromium (Cr)....veeenees | ==-=== |  =~----- .000 .000
Boron (B)eeceeeneens ceeee | mmmmee b memmms .018 .005
Strontium (Sr)....... vews | mmEme= ] memees . 105 .155
Barium (Ba)eeeeevonsanees | ====== | = ------ .000 .000
Mereury (HG)ee.veconounns A e ettt <.0005 <.0005
Lead (Pb)uveecvienneranae | ====mem | meooao .000 .000
L et Y o ol e S B T .000 .000
Cadmium (Cd)eeeeconetainle . semEmast L - - .000 .000
Cyanide (CN)..eieeananan i e EEEea s Tk ew---- .00 .00
Chloride (Cl)..vueuuennn %05 2.9 7.1 6.0 9.4
Manganese (Mn)......c.c.. .01 .14 .040 .050
Iron (Fe)...... viie) e v 8 | 6 bLD .06 .00 .104 .069
Calcium (Ca)..ven... [ 6.1 2} eekmmess= ] -e----
Magnesium (Mg)...ccvv-ues & d.d 2 A S
Sodium (Na).eeeeeoenaan B 4.6 4.2 ) mmmsde= | -----s
Potassium (K)euvueeweuwannn . 1.7 1.9 |§ He==md= | -----s
Fluoride (F).e.ee.... .. i3 .1 2 Al & ] e gE
Silica (Si02).....cceuun. 16 12 | meeeee b meeee-
Bicarbonate (HCO3)...... 3 25 18} mem=e= ) me-me-
Carbonate (CO3)......... i 0 0o | eeeme- | e
Sulfate (SO4)...neienn.n. 9.2 46 | memaee W B -
Nitrate (NO3)....veenn... 4 O | eEmeemy - e - -k
Dissolved Solids......... 78 114 |  ermmas
Hardness as CaC03:

f -2 b iR v &7 65 | emeke | ----o

Noncarbonate,........ == 6 50 [ me==== L ise---s
Alkalinity as CaCO3...... 20 11 T B N
Specific conductance

(micromhos at 25°C).... 66 157 [ emmees  } eee--s
DH et els, @i s am. 35 5 o . 6.7 7.1 ] e===-= ] mmm==-
Temperature..cceeeeosaes 33 | m=mm-- 5.0 5.0
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CHATHAM COUNTY
WATER-RESOURCES APP'RATSAL

Chatham County is in the eastern Piedmont Province near the peogpraphical
center of North Carolina. The topography is characterized by rolling hills,
and ranges from broad smooth interstream country to steeply sloping. Stream
slopes are relatively steep. Chatham County is drained by the Haw, I'eep, and
Cape Fear Rivers and their tributaries. For all streams in the county, the
average discharge ranges from 0.6 to 0.7 mgd per square mile. Minimum flows
are variable. Streams with less than 50 square miles occasionally go dry,
while the minimum flow of others ranges from 0.002 to 0.01 mgd per square
mile. The 7-day, 2-year low flow ranges from 0.007 to 0.12 mgd per square
mile. Siler Citv, Pittsboro, Bynum, Goldston, and Gulf obtain their water
from surface sources. Most other industrial and domestic water supplies are
obtained from ground water. The county's total population in 1970 was 29,554.

Most of Chatham County is underlain by metamorphosed volcanic rocks, such
as schist and phyllite. Argillite and tuff occur in elongated areas in the
western half of the county, and a large body of granite underlies a part of
the county north of Pittsboro. The eastern and south-central parts are under-
lain by sandstone, siltstone, and shale of Triassic age. Records of wells
indicate that the higher yields are obtained in the area underlain by granite,
and the lowest average yields are obtained from wells in argillite. The yield
of wells differs from place to place in the same rock unit, depending largely
on the thickness of overlying weathered material and topographic location.

Most wells are less than 200 feet deep. Yields reported from 229 wells
range from near zero to 100 gpm, and 22 percent of the wells yield more than
10 gpm. The following table shows typical yields reported and the average
depth of wells in the various rock units in the county:

Yield (gpm) - Average
Maximum | Average | depth (feet)

Rock unit

Granite 30 8 68
Triassic 20 7 98
Argillite 11 5 123
Metavolcanic rocks 100 7 99

The chemical quality of ground water in the county is generally suitable
for most uses with little or no treatment. The water is principally of the
sodium bicarbonate or calcium bicarbonate type. Iron concentrations and
hardness—causing constituents are higher than desirable in some well water in
all rock units. z
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PITTSBORO, CHATHAM COUNTY

OWNERSHIP:

Municipal. Total population supplied,about 1,550 in 1970 (637 metered
customers, 87 of which are in suburban areas).

SOURCE :

Robeson Creek impounded in two small reservoirs im town: The intake is
at the dam at lat 35%°42'52", long 79°11'00". Haw River: ‘the intake 1s 4
miles northeast of Pittsboro at lat 35°46'00", long 79°07'30".

RAW-WATER STORAGE:
Robeson Creek reservoirs, 20 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft of Robeson Creek reservoirs is 0.30 mgd, with an
adjusted storage of 10 million gallons. Estimated allowable draft of Haw
River at the intake is 15 mgd, with no storage.

TOTAL USE:

Average (1969), 0.90 mgd, metered; maximum daily (1-26-70), 1.06 million
gallons. Totals include large industrial user no longer in Pittsboro.

INDUSTRIAL USE:

0.25 mgd, metered. Does not include large industrial user no longer in
Pittsboro.

TREATMENT :

Prechlorination, coagulation with alum and soda ash, sedimentation, rapid
sand filtration, addition of phosphate compounds for corrosion control,
and post chlorination.

RATED CAPACITY OF TREATMENT PLANTS:
Plant No. 1 - Robeson Creek Plant: 0.50 mgd.
Plant No. 2 - Haw River Plant: 0.25 mgd.
PUMPING CAPACITY:
Plant No. 1: Raw water, 0.75 mgd; finished water, 0.9 mgd.
Plant No. 2: Raw water, 0.75 mgd; finished water, 0.35 mgd.
FINISHED-WATER STORAGE:

Two clz2ar wells, 50,000 and 40,000 gallons; two elevated tanks, 100,000 and
200,00) gallons.

FUTURE PLANS:

A survey and analysis of the water system was completed recently. It was
recomm:nded that the capacity of the Haw River plant be increased to 1.0
mgd; however, there are no definite plans for expansion at this time (1970).
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PITTSBORO, CHATHAM COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Pittsboro is in the central part of Chatham County, where
the topography is mildly rolling. The immediate area is drained by
Robeson Creek, a Haw River tributary. The Haw River, which flows south-
easterly across the county, is about 4 miles northeast of Pittsboro at its
closest point. Robeson Creek and other nearby small streams frequently
reach zero flow. The low-flow yield of Haw River generally exceeds 0.01
mgd per square mile. The average discharge for all streams in the Pitts-
boro area is 0.6 mgd per square mile. The 7-day, 2-year low flow is 0.05
mgd per square mile.

Pittsboro has experienced water shortages in the last few years
because demand exceeds treatment capacity and by the lack of raw water
available to the largest treatment plant, Plant No. 1. There is ample
water in the Haw River at the intake of Plant No. 2.

Ground water: Pittsboro is underlain by metamorphosed volcanic rocks, which
include pyroclastic, flow, and sedimentary rocks. Usually these rocks are
deeply weathered. In the Pittsboro vicinity, weathered depths range from
20 feet to 125 feet. According to the available data, reported well
yields are seldom greater than 10 gpm. It is probable that these figures
reflect pump capacities rather than actual well capacities. In geologic
and topographic conditions of the Piedmont as occur at Pittsboro, sus-
tained well yields of 0.1 to 0.15 mgd may be expected from about 50 per-
cent of the wells drilled in draws, valleys, or low flat areas.

Concentrations of iron and hardness-causing constituents are ex-
cessive in water from many wells in Pittsboro, but with relatively
inexpensive treatment, the water can be made suitable for most uses.
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PITTSPORO, CHATIIAM COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Robeson Cr. Robeson Cr. Haw River Haw River

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 5-24-66 5-24-66 5-24-66 5-24-66
Copper (08}, .. cvssunnaitsn | =rm=iia | scaemea T b L aomasma ) emanpea
Cobalt CCO)..cvunsa B B B B i B LT
Zine (Zu)..s0x. B e B T ettt S LT L
Chromium (Cr).......c000. | =-=-=-= |  mmeceeeo | wdmseen ) cesmmne
Boron (B)..... coceseanangy - | mmmmm=- | wiymeRs Sy Tes—See
Strontium (Sr)...... e B B EEELC L B o o et
Bardom {Ba).........co0cn0 ] ------- | momme-e | wsBReden ] meem-es
Mercury (Hq)........ ceegpd -~ | mmmemes | RS )] S
Lend tFB)ensceccccsccenaa ] --=mm-- | mmmem-s | TRgRess | weseess
58 5 TR o Iy I T Y TR -t By
Cadmium (Cd).e.veveeeenn R e T kot o R [ e YRET B o
Ol N Y. ..o vveani ] P oo metEess ¥ ERmmgne ]SSR
Chloride (Cl).ui.ieecennes ar b 12 6.2 12
Manganese (MN)..e.eeeoenn i) .00 .01 .01
Iron (F€)ivevooos cecsesea 02 .00 .03 .00
Calcium (Ca)eeeeevoconoas Hal 8.7 8.2 8.5
Magnesium (Mg).veveoonens 1.9 .1 1.8 2.3
Sodium (Na)eveeovoeooeacos 5.9 28 7.6 36
Potassium (K)eeseseanaoas .6 .7 2.0 2.8
Fluoride (Flee.ivievenens .1 .1 .3 .2
Silica (Si02)...... 11 12 11 12
Bicarbonate (HCO03)....... 38 63 35 61
Carbonate (CO3).ieeeenes- 0 0 0 Y
Sulfate (S04)........ 5.0 24 7.4 36
Nitrate (NO3)...... -3 .2 -3 -8
Dissolved S0lidsS...veevus 62 121 72 146
Hardness as CaCO3:

Total........ tereccense 32 31 28 31

Noncarbonate....... cees o 0 Y 0
Alkalinity as CaCG3...... 31 52 29 50
Specific conductance _

(micromhos at 25°C).... 87 191 94 225
PH.coss e o o cecssecnns 6.7 7.4 6.2 7.2
Temperature...oveeeesecss 22| --=---- 19 | e-me---

Note.--See next page for analyses of 1-20-70.
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PITTSLEORO, CHATHAM COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Robeson Cr. Robeson Cr. Haw River- Haw River

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... | 11-2)-70 11-20-70 11-20-74 11-20-79
COPPEr. (CU)vvisosambainne 0.010 0,002 0.030 0.020
CRBRRE €00 . ¢ o ov surin v un o .000 .000 000 . 000
PR L0 wanas i« wamae oy .0390 L040 .050 050
Chromium (Cr)....ececsees .00¢ .000 .000 .0090
Iy TR g .060 .090 .125 .048
e S 030 030 .030 055
BT (BaY. vy oanssnssahs Y G060 .000 .£00
Mereury (BG)....usnovivwse <.0805 SR e e [
FUTM T R .000 .000 .000 .000
LEehlumy CIL)o . covenennoms 000 .000 000 -000
Cadmiom (Cd)..iceenssstos .009 .000 .000 .000
Ot A% (O o oncsinvnys .00 .00 .00 .00
el de (0E). . . vnucnanns 4.8 12 18 i9
Manganese (Mn)....c.ceeees 000 2900 .000 ol
2D A [T PR R el £ .242 .007 .138 0090
Calcium (Ca)o~.inevecisse | ====mcos ) mecmcen | erseee= | senoeee
Magnentos CHRY. . coxssnuge § —-me=m—= f  semsess | ewamsestt O e .
Sodium (Na)...econvennens | ==-===o- | —m--eee | memsman ) meeeee-
EOEERRE (Wi, onnnesnnn ] Zrretenm L meemaenc [ Celmmspes 0 DS saen
EReRl (WD .. L dfad e omean R wesmess. O e st S PR e
BILIe CRIOR) . . conneniage |, monrmwems | L Cesaweds 3 el 1B R
BheRpbninmEld: CHEAY) s sa vaqe fl mr®rrews CF G EESsensl g Catmomee il S
GuxBEnEEE (EO0Y.. s v o aonnp |, ovm==oi ll gnstdei o f s eatbay | SR (NS~ ==
st TR s o ) (IR O el e M (St TR R s R L
REUGEEER ST, s . e s rnenmt LG S AT T L TSR e Wi =
b o e ve bl SO BT - e e [ ettt SN LR i iR (o T e N (L
Hardness as CaCO3:

TORRL 5 b omn o i s § Semph f 6 “T—Tee® R EERew s T e S

b Mo o¥ed-Tornta; o Ui = CRSUREERORS: - ettt St e =i | T g
Vot 03 W da i e ST el (o < TAS S il ndatstaiati = (et T st i R e e
Specific conductance

(leronhos: 8t 25" 0)ewes || =5 c=sh GFE BB omrwes O TRansgus ] s
PH.eowvinnennna.n., vasgag [l =mttemme | G sesanat | USSSEWES <N | B | S
TemperatuUre.,cececsceacss 16.5 16.5 16.5 L1655
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SILER CITY, CHATHAM COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 5,000 in 1970 (1,823 customers,

1,200 of which are metered). Approximately 600 customers are in suburban
areas.

SOURCE :

Rocky River impounded in two lakes, Lacey Creek, a tributary, impounded,

and an unnamed tributary of Rocky River impounded in Aaron Fox Lake. The
intakes are at the dam of the downstream lake on Rocky River

2.8 miles north of Siler City at lat 35°46'00", long 79°28'00".
RAW-WATER STORAGE:

Rocky River Lakes, 160 and 50 million gallons; Lacey Creek Lake, 60 million
gallons, and Aaron Fox Lake, 20 million gallons.

ALLOWABLE DRAFT:

Estimated allowable draft is 1.9 mgd, with an adjusted storage of 250
million gallons.

TOTAL USE:

Average (1970), 1.9 mgd, metered; maximum daily (8-17-70), 2.48 million
gallons.

INDUSTRIAL USE:

0.6 mgd, estimated. Principal users include Carolina Poultry, Inc., Mid-
state Farms Company, Hadley Peoples Manufacturing Company, and Collins and
Aikman Corporation.

TREATMENT:

Prechlorination, coagulation with alum and potassium permanganate, sedimen-
tation, addition of carbon for control of taste and odor when necessary,
rapid mixed-media filtration, addition of phosphate compounds for corrosion
control, adjustment of pH with lime, and post chlorination when necessary.

RATED CAPACITY OF TREATMENT PLANT:

2.5 mgd.
PUMPING CAPACITY:

Raw water, 2.5 mgd; finished water, 2.5 mgd.
FINISHED-WATER STORAGE:

One elevated tank, 100,000 gallons; three standpipes, 500,000, 500,000, and
300,000 gallons.

FUTURE PLANS:

Plans are being developed for expansion of the water-trcatment plant and
enlarging the upstream lake on Rocky River by 270 million gallons.
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SILER CITY, CHATHAM COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: O5iler City is in an upland area in western Chatham County.
The area is drained by small tributaries of Rocky and Deep Rivers. Rocky
River, the largest nearby stream and present source of water, flows south-
east and is within 3 miles of Siler City. The low-flow yield of streams
in the immediate vicinity of Siler City are variable and range from 0.001
to 0.01 mgd per square mile. The average discharge of all streams drain-
ing the area is from 0.5 to 0.7 mgd per square mile. The 7-day, 2-year
low flow is 0.05 mgd per square mile. The present rate of withdrawal is
equal to the estimated allowable draft, indicating that additional raw-
water storage will be needed if water demands increase. Plans for ad-
ditional storage on Rocky River are being developed.

Ground water: Siler City is underlain by metamorphosed volcanic rocks and
argillite. Apparently these rocks are not generally as deeply weathered
as in other parts of the county. Reported depths of well casing range
from 7 feet to 175 feet, but in most wells the casing is less than 30 feet
deep. Well depths average little more than 100 feet, and the average
yield of these wells is 5 gpm. Possibly these reported yields reflect
pump capacities rather than actual well capacities. Generally in geologic
and topographic conditions such as occur at Siler City, the sustained
yield of properly located and constructed wells ranges from 0.01 to 0.15
million gallons per day in approximately 50 percent of the wells.

Concentrations of iron and hardness-causing constituents are ex-
cessive in water from many wells in Siler City. However, with relatively
inexpensive treatment the water can be made suitable for most uses.
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SILER CITY, CHATHAM COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Rocky R.a/ | Rocky R.a/ | Rocky R.a/ | Rocky R.a/

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 3-30-66 3-30-66 11-20-70 11-20-70
0T Y e e B R LR B T e e i .040 .008
CotillE €UB) .. . ccvarrvsnans | ======es ]  qessrsas .000 .000
7 e ) o i 3 o ol et IR = === SR 2 .010 .103
(1] o) 1Bl W Lo o) e i | ISR B R B S e e .000 .000
BT CBIN: ok e no s sasssseirl e —mreer Ml St == .078 .030
Sy e bt s ) IR e e e T S S L R .030 .030
DAL (R0 . o s ssde e pmmlh o= T m R S .000 .000
M eany LB Y. o sastpmpa il === o R e ol e <.0005 <.0005
LEaE . ((BBE vt a1 e i o RO R i T e St = .000 .00C
ARG E T . il L e B S == S e IS = = .000 .000
CadmAuE {{ QdD s « v vttt SRR o= RIS S e 2 .000 .000
CrRlill (8 s ons t viks e baekh et MR e e .00 .00
Chileride (AL ). oo om0 msains 11 8.7 8.3 15
Manganese (Mn)......vcene .02 .01 .005 .005
0 qo L ) AP - .16 ol .248 .000
CalciuR TOE) - o o vimeos Shame 6.6 1 B e
Magnesium (Mg)..essuuens ] S 2.0 - | dnarmssca AR SSSEs
REALEN CHEY . o aitescysm o S b . ) 4.9 | =—m==m=== | mmmmmee-
Potasaiom (H)u. . ouseauis 1.0 ToOie 0 HpiEsitheeen SNBSS
FPIUOEEds DX ). oo o v wil s ’ | AR e ST v =S =E
BELiaa  TO108 )c i oo sn ng v xaiy 11 T e (e
Bicarbonate (HCO3)...... I 21 20 o  cdrpele gt ) e e
Carbonate (CO03)......... " 0 B b s halig B i il o
Sulfate (504).....oviavins 4.6 14kne ik e IS S
Nitrate (MO3)iue.rervnens .3 11 e N
Dissolved Solids......... 52 65 | eemececme | eemaaaa-
Hardness as CaCO03:

ity 7 T S o 1% . . 28 38 | meeemees | mmmmme--

Noncarbonate.,.....ooe.. 10 i I T | | T e
Alkalinity as CaCO3..... y 17 T SN RENE S e A
Specific conductance

(micromhos at 25°C).... 79 o TR - Pt ra b TUER (MR e
PHI st w0 o oy a2 e ST 6.6 e S s gt e
TeMPeLALUT Bu v vs v o s s anats ;o R S R I e TR, e SR

a/ Rocky River and tributaries.
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DAVIDSON COUNTY
WATER-RESOURCES APPRAISAL

Davidson County is in the central part of the Piedmont Province. The
topography is characterized by rolling hills, with gentle to steep land slopes
in the northern half of the county and sharper hills rising to an elevation
of about 1,150 feet in the southern part. The county is drained by the Yadkin
River, which flows along the west border, and its tributaries. The average
discharge of streams ranges from 0.5 to 0.9 mgd per square mile. Minimum
flows are variable. Streams in the southern half of the county, with less
than 10 square miles drainage area, occasionally go dry, while the low flows
of others ranges from 0.01 to 0.09 mgd per square mile and averages 0.04 mgd
per square mile. The 7-day, 2-year low flow ranges from 0.0l mgd per square
mile in the southern half of the county to 0.23 mgd per square mile in the
northern half and averages 0.1l mgd per square mile.

Lexington, Thomasville, Denton, and North Davidson Water Systems, Inc.,
obtain their water from surface sources. The four systems supply about 64,000
people. The county's total population in 1970 was 95,627.

The county is underlain by a large variety of rocks, but they may be
grouped into four major units: granite, diorite, gabbro, and volcanic rocks.
vranite underlies a large area in the northwestern part and is bounded on the
east by a large body of diorite. Gabbro occurs in two relatively-large areas
in the central part. Almost half the county, the southeastern part, is under-
lain by volcanic rocks. These are slatelike rocks that include slate, tuff,
breccia, and flows. 1In all rock units, the depths of weathering ranges from a
few inches to more than 100 feet and averages 35 to 50 feet. Ground-water

M*EPnditions in the county apparently are about average for the Piedmont.

\ Yields of up to 120 gpm have been reported from wells in the granite unit, and
| many wells in the diorite and volcanic rock units are reported to yield more

\| than 50 gpm. The following table indicates the range in yields and average
‘kégpths that have been reported in the various rock units.

Range in Average

Rock unit yield (gpm) depth (feet)

Granite 0-120 254
Diorite 0-120 258
Gabbro 0- 52 302
Volcanic 0-100 133

T —

No public water systems use wells as a source of supply in Davidson
County, but most rural domestic and some small industrial users rely on ground
water for their supplies.
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DAVIDSON COUNTY
WATER-RESOURCES APPRAISAL

The chemical quality of ground water in all parts of the county is accept-
able for most uses. However, in some parts of each rock unit, the concen-
trations of iron and hardness—causing constituents are higher than desirable.

Ground water will continue to be the main source of supply for rural
users except in areas served by water-district systems. The potential exists,
with proper planning and management, for development of adequate ground-water
supplies for small industrial and small municipal needs.

The higher yielding wells are those drilled in draws or low, flat areas
where weathered rock is thickest. It is estimated that 0.26 mgd per square
mile of ground water is available in the northwestern two-thirds of the
county. In the remainder, that part underlain by the volcanic rocks, the
quantity of available ground water per unit area is about 0.13 mgd per square
mile., The estimated yield of continuously pumped wells spaced about 2,500
feet is 0.03 mgd in the areas underlain by volcanic rocks and 0.05 mgd in the
other parts of the county.
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DENTON, DAVIDSON COUNTY

OWNERSHIP:
Municipal. Total population supplied, about 1,075 in 1970 (575 metered
customers, 7% of which are 1n suburban areas).

SOURCE :

Yadkin River. The intakes are in the backwaters of Tuckertown Reservoir
7 miles southwest of Denton at lat 35°35'39", long 80°15'53".

RAW WATER STORAGE:

None.
ALLOWABLE DRAFT:

Estimated al.owable draft is 465 mgd without storage.
TOTAL USE:

Average (197(G), 0.23 mgd, metered; maximum daily (9-2-70), 0.33 million
gallons.,

INDUSTRIAL USE:

0.08 mgd, estimated. Principal users include Klopman Mills, Colony Craft,
and Bisher Hosiery.

TREATMENT:

Prechlorination, coagulation with alum, sedimentation, addition of carbon
for control >f taste and odor when necessary, rapid sand filtration, ad-
dition of phosphate compounds for corrosion control, adjustment of pH with
sodium hydro<tide, and post chlorination when necessary.

RATED CAPACITY 0" TREATMENT PLANT:
1.0 mgd.
PUMPING CAPACITY
Raw water, 1 0 mgd; finished water 1.4 mgd.
FINISHED-WATER S 'ORAGE:
One clear we 1, 500,000 gallons; one elevated tank, 100,000 gallons.
FUTURE PLANS:

Treatment plunt is new (1967), and there are no immediate plans for expansion.

However, the plant was designed so capacity could readily be doubled with
the addition of two new filters and two new settling basins.
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VENTON, DAVIDSON COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Denton is in the southern half of Davidson County. Streams
in the region have below average low-flow yields. There is ample water in
the Yadkin River at the Denton intake to supply the needs of the foresee-
able future.

Ground water: uJenton is underlain by rocks of the Carolina Slate Belt. The
principal rock type at the town is andesite tuff. Generally the tuff and
slate have weathered to a clayey soil that is less than 30 feet thick.
These conditions are not condusive to high-yielding wells. Reported well
yields in the Denton vicinity are as large as 55 gpm, and static water
levels range from 1 foot above to 60 feet below land surface. Typical of
water from the slatey rocks, the chemical quality ranges from good to

poor. In some localities, iron and hardness are considerably higher than
desirable.

Probably the best wells in the Denton area will not yield more than
0.10 to 0.15 mgd on a sustained basis. Adequate supplies for domestic
uses can be obtained in practically all parts of the area.
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DENTON, DAVIDSON COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Yadkin R. Yadkin R. Yadkin R. Yadkin R.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 1-6-71 1-6-71 1-6-71 1-6-71
Copper (Cu)...... Ceeeean 0.000 0.050 |  mmemmem [ 7 e
Cobalt (CO).vvvunnnnn. . .000 000 | 0 mmemew | sewee—a
Zinc (Zn)..o.oevvinnnn. . .069 L0900 | et e i
Chromium (Cr)......... .o .000 000 | T emimem | ecemed
Boron (B)..e.veun... e .0l4 016 ] mmemme | eemeno
Strontium (St)....... ..o .000 000 | eeeeem b amaas
Barium (Ba).......... cene .000 000 | memmee  f ssdeew
Mercury (HQ).eeoveeweann. <.0005 £.0005 | amesma | emdeee
Lead (Pb)..... e ... .000 000 | cemsiem Ul Semegs
Lithium (Li)......cueu.... .000 000 | meee=e ) mmmoae
Cadmium (Cd)....ve.vvurnn. .000 000 | emeeme ] femdeme
Cyanide (CN).......... . .00 00 mmmmme ] e
Chloride (Cl)......... P 5.5 10 6.0 10
Manganese (Mn)..ccieuaens .005 005 | el Al Saieasn
Iron (Fe)iweeweronnnnonns 017 .034 .050 .017
Calcium (Ca)..... eermoaa | mmmmmm L mmmmes 4.9 5.9
Magnesium (Mg)........ oo | T | mmmmmm 1.9 1.8
Sodium (Na)..eveeeeneewes | ~==7== |  ~===-- ) 15
Potassium (K)..... N e 2. 6
Fluoride (F).v.vvvveveeea | —=77== b ====-< .0 1.0
Silica (Si02)... v L e = L4 13
Bicarbonate (HCO3)....... | ~—~——-"= | T-=7-- 26 26
Carbonate (CO3)...vveee.. | =777 | 7777 O
Sulfate (SO4)....cveveun.. | —7=7mm | oS 4.4 16
Nitrate (NO3)..vevveeuoo. | ~"77°°° | mTmomS 2.1 1.0
Dissolved Solids...... T B e aiaiate 55 78
Hardness as CaC03:
 Total........ I B T T B s 20 22

Noncarbonate. .....veu.. | ====== | —=--=-- 0 1
Alkalinity as CaCO3...... | ~-==--= | -=---- 21 21
Specific conductance

(micromhos at 25°C).... | --=---- | ------ 80 113
1) een | mmmemm ] e 6.6 6.8
Temperature....vecoes s 6.5 8.0 6.5 8.0
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LEXINGTON, DAVIDSON COUNTY

OWNERSHIP:

Municipal. Total population supplied about 25,000 in 1970 (7,137 metered
customers, approximately 2,000 of which are in suburban areas).

SOURCE:

Abbotts Creek impounded in Lexington-Thomasville Reservoir: The intakes
are approximately 2-1/2 miles northeast of Lexington at lat 35°51'54",
long 80°11'41". The intake structure is approximately 200 feet upstream
from the dam and has inlets at 7 and 17 feet below normal water level.
The source on Abbotts Creek is shared with Thomasville.

Leonards Creek, a tributary of Abbotts Creek, impounded in 0ld City
Lake (auxiliary supply): The intakes are approximately 2-1/2 miles north-
east of Lexington at lat 35°51'30", long 80°12'54". The intakes are at
the dam and are 3, 6, and 10 feet below normal water level.

RAW-WATER STORAGE:
0ld City Lake, 165 million gallons.
Lexington-Thomasville Reservoir, 1,800 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 17.4 mgd, with an adjusted storage of 1,900
million gallons. 7This includes an allowable draft estimated to be 1.4
mgd from O0ld City Lake. The allowable draft, estimated to be 16 mgd from
Lexington-Thomasville Reservoir, is shared with Thomasville.

LOTAL USE:

Average (1969-70) 4.10 mgd, metered; maximum daily (8-7-69), 5.57 million
gallons.

INDUSTRIAL USE:

2.0 mgd, estimated. Principal users include Pittsburg Plate Glass Company
Industries Incorporated, Wennonah Cotton Mill, Coble Dairy Incorporated,
and Lexington Food Manufacturing.

TREATMENT:

Aeration (at times), prechlorination, coagulation with alum and lime,
sedimentation, addition of carbon for control of taste and odor, rapid
sand filtration, addition of phosphate compounds for corrosion control,
adjustment of pH with lime, post chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANTS:
0l1d plant, 5.0 mgd.
New plant, 4.0 mgd.

PUMPING CAPACITY:

Raw water: 36" gravity line from Lexington-Thomasville Reservoir supplies
both plants; 5.0 mgd pumping capacity from O0ld City Lake.

Finished water: O01d plant, 7.0 mgd; new plant, 8.0 mgd.
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LEXINGTON, DAVIDSON COUNTY

FINISHED-WATER STORAGE:

Three clear wells, 1,000,000, 1,000,000, and 1,000,000 gallons; three
elevated tanks, 1,000,000, 500,000, and 500,000 gallons.

FUTURE PLANS:

lew filter plant completed in September 1969 is readily expandable to 12.0
mgd when needed.

WATER-RESOURCES APPRAISAL:-

Surface water: Lexington is on an upland area in the central part of David-
son County. The area is drained by tributaries of Abbotts Creek and
Swearing Creek. The low-flow yield of streams in the Lexington area
generally exceeds 0.0l mgd per square mile. The average discharge for
streams is from 0.7 to 0.8 mgd per square mile. The 7-day, 2-year low
flow is 0.10 mgd per square mile. The two reservoirs presently in use
have a capacity large enough to meet foreseeable future needs. The Yadkin
River is a potential source of future water supply.

Ground water: Lexington is underlain by diorite and granite, with diorite
being the principal rock type. Diorite is generally weathered much deeper
than the granite in this area. In some places the weathered depth is as
much as 175 feet. Well yields from the dioritic rocks are as much as 50
gpm in some places, and the average well depth is 225 feet. Depths to
static water levels differ according to the topographic conditions at the
individual wells. Reported depths to static water levels range from 60
feet in wells on hills to 15 feet in wells in flat areas. The chemical
quality of water from wells in diorite can be made suitable for most uses
with little treatment. Generally the water is hard, and in some places
the iron content is higher than desirable.

The potential exists for development of ground-water supplies on the
magnitude of 0.02 to 0.03 mgd in the Lexington vicinity.
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LEXINGTON, DAVIDSON COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Abbotts Cr. Abbotts Cr.| Leonards Cr.
water (raw;finished)... Raw Finished Raw
Date of collection....... 9-10-65 9-10-65 9-10-65
Copper (Cu)evevvveensnnne | =====-= |  —mmeoeo | ammm-e-
Cobalt (CO).uivernnnennan | —77777= | mommo=m ) mmomees
Zinc (Zn).veenn.. cooomFig.y mmiw--- | —mmee== | moee-ee
Chromium (Cr)....... emastf TEEm--- | mmemmes | mmmmmes
Boron (B)..ceeseveosannne | ====-== | mmemeeeo | emmeoeo
Strontium (Sr)...... B T e B
Barium (Ba).ceeoevn.. cEams | TH¥E--- 1 mmemmes ] emmem--
Mercury (HqQ)eeeveeeeoeaas | -7 1 =-me--- ] -omoee-
Lead (PD)..ceeeneccconnee | ~~""""= |  mmmmmm= | mmmmees
Lithium (Li)........ sesess [ amEEFT--- ] so-mmnm ) mmmmmes
Cadmium (Cd)........ B e B et
Cyanide (CN)..vveveconsee | =—====== | ======-= | =-=----
Chloride (Cl).v.eeevenana 4.5 14 3.0
Manganese (Mn)......cce.. 1.3 00 .13
Iron (Feleeeesew ceeconnee 1.6 .04 .22
Calcium (C3)eveuenns cevee 7.6 15 6.6
Magnesium (Mg)...... cecen 2.6 2.7 2.3
Sodium (Na).eeeeeeeeeoese 4.4 6.2 3.1
Potassium (K).eoowow. ceens 2.3 2.2 2.2
Fluoride (F).v.iveeraeons .2 1.1 .2

Silica (5102)....... ceen. 13 13 15
Bicarbonate (HCO3)....... 38 33 35
Carbonate (C03)..... ceene 0 0 0
Sulfate (SO4)..c.eeeenacen 3.4 16 3.4
Nitrate (NO3)....eieenaan 1.1 .1 .2
Dissolved Solids.....ce.. 58 94 55
Hardness as CaCO3:

Total........ eeeceanas 30 50 26

Noncarbonate...... ceenne 0 23 0
Alkalinity as CaCO3...... 31 27 29
Specific conductance

(micromhos at 25°C).... 87 145 73
PHevieeioeennneannan cenes 7.0 7.0 6.8
Temperature......... cee P 24

Note.~-See next page for analyses on 1-7-71.
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LEXINGTON, DAVIDSON COUNTY

Source, or type of
water (raw;finished)...

Date of collection

Copal CBU . ae s senvis wus
CotRBEIBO= 2. 5 . cusikany
Zinc (Zn).. e SR are
Chromium (Cr).ceceeececessce
b3 o) Aot | (05 R e RN T o 1
Strontium (Sr)..c.cevoenoe
Barduty CBa ). «ee v o0 s svanie
Mercury (Bq).....s oo suvin
RREA P s - o055 sasvuissis
Lithium (Li)....veecoesns
Cadmium (Cd). ov veessvaen
Cyanide (CN).vevvoecencen
ChloEtde: (CL). s cessns i
Manganese (MN)...eeecesss
e T T R
Calelm (Ca)ss . o nueassis
Magnesium (Mg).veeeceecses
BodivmiCNA )L wiev s deansn ae
Potassium (K)eeeeeooaonoos
Fluorlide (B)...i.eessseis
Silica (5102) B s e AT
Bicarbonate (HCO03).......
Carbonate (CO3).veeeecoes
Sulfate (S04)....evcncese
Nitrate (NO3) R
Dissolved Solids,.....

Hardness as CaCO03:
TolBA co ans ae oy 1 e
Noncarbonate

Alkalinity as CaCO3......

Specific conductance

(micromhos at 25°C)....
pH... &5 RV
Temperature.....ces.

ANALYSES
(In milligrams per liter)
Abbotts Cr. | Abbotts Cr.
Raw Finished
1-7-71 1-7-71
0.110 0.005
.000 .000
.050 .130
.000 .000
.095 .058
.080 .080
.000 .000
<.0005 <.0005
.000 .000
.000 .000
.000 .000
.00 .00
6.9 11
.000 .005
.028 .034
6.0 1
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NORTH DAVIDSON WATER, INC., DAVIDSON COUNTY

OWNERSHIP:

North Davidson Water Incorporated. Total population supplied, about 19,200
in 1970 (6,000 metered customers in rural Davidson County).

SOURCE :

Yadkin River. The intakes are approximately 0.2 mile downstream

from U. S. Highway 64 bridge over Yadkin River at lat 35°15'18", long
82°23'08".

RAW-WATER STORAGE:

10 million gallons in off-river raw-water reservoir at treatment plant.
ALLOWABLE DRAFT:

Estimated allowable draft is 380 mgd, without storage.
TOTAL USE:

Average (1970), 0.70 mgd, metered; maximum daily (9-13-70), 1.15 million
gallons.

INDUSTRIAL USE:
None.
TREATMENT :

Prechlorination, coagulation with alum and lime, sedimentation, addition of
carbon for control of taste and odor, rapid sand filtration, adjustment of
pH with lime, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:

2.0 mgd.
PUMPING CAPACITY:

Raw water, 2.1 mgd; finished water, 2.3 mgd.
FINISHED-WATER STORAGE:

One clear well, 500,000 gallons; five elevated tanks, 500,000, 500,000,
500,000, 500,000, and 250,000 gallons.

FUTURE PLANS:

Plan to enlarge treatment plant capacity to 4.0 mgd, add fluoridation to
treatment process, and extend service to 2,000 additional customers in near
future.



67

NORTH DAVIDSON WATER, INC., DAVIDSON COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: There is ample water in the Yadkin River to meet the needs
of the system. Streamflow records have been collected near the intake since
1928. The irstantaneous minimum discharge since 1928 was 114 mgd in 1954,
and this is over 100 times more than is presently used.

Ground water: The area served by the North Davidson Water Corporation is
predominantly underlain by granite. Some of the area, in the central part
of the county, is underlain by diorite and gabbro.

Wells drilled in diorite and gabbro are generally more productive than
the wells in granite. This is probably caused by the thicker depth of
residuum, or weathered rock, overlying the gabbro and diorite units.
However, in local situations, the granite is covered by a thick layer of
residuum, and well yields as large as 120 gpm have been reported. On the
whole, well yields in the northern part of the county are at least as high
as the average for wells in the Piedmont Province. Several wells in the
area reportedly yield more than 40 gpm.

In most cases, the maximum depth of wells is about 250
feet, and with proper spacing and construction, sustained yields of about
0.025 mgd may be expected from about 50 percent of the wells drilled in
the nor-thern part of the county.

The chemical quality of water from the granite unit is generally
good and suitable for most uses without treatment. Conversely, water from
the gabbro and diorite units is generally rather highly mineralized, with
concentrations of iron and hardness-causing constituents being excessive.
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NORTH DAVIDSON WATER, INC., DAVIDSON COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Yadkin R. Yadkin R. | Yadkin R. Yadkin R.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 1-13-71 1-13-71 1-26-72 1-26-72
(607 o)y ((G 5y PPl =D i 0.003 0.005 | ~=eemme= | m-meeee-
IUREE (OO ) wvasnaiciidyn .000 1]1[ BN (PSR (R ———— -
BRSO BB o iy o s au p o auiss .030 LI | ~oAdRt L OIS CEE T
Chzomium (€LY, ccvvuaens . .000 00 | sewrsewtidL e
BOREN CB). v vneosnns e .041 009 | semmemeee | mmemenee
Strontimm (87)...ccuves o .000 D30 | ceeesmal S W R et
BEFem D). oo v,cuanesid .000 OO0, 1 cememmmad e s pmmme
Maxeucy (Hq)..... JRAPNE . <.0005 £.0005 | =-smcene | meeceae-
BRI By v v s .000 000 | ceme=sms= | csmmmees
BEERT s CLL) .o ancvnsnrnse .000 OO0 ] seebamna’ THEREURASE.
Cadmbim {(€d). ...c0cuais ol .000 B00 | echmeprs ] ismadeas-
Briiie CON) . ..., 00040 .00 00 ) ceemwanw A
Chloride (Cl)....vuvvuues 6.2 12 12 8.8
Manganese (Mn).....eovau. .005 .000 Q22 .008
EEon (B .y s nneassssenys 017 .034 .000 .069
Calcium (Ca).evevveennenne | =mm==m== | ecceeeaa- 9.4 14
Magnesium (Mg).......... S s - DALl A L el 1.4 1.4
Sodium (Na)...... v s §abn i par e R 6.8 3,0
Pt () csoseae vane | ==m=sm=a e cme- 2.8 1.9
FEoeedae AW, .....coi00smm ] (TFom=NEs L metanbas 0.1 0.2
L s B i P S e I L L e §.d 8.8
Bicarbonate (HCO3)....... | =-=--==-- | ===----- 12 23
Garbonate (003)...... 00 | memnesms ) Gbboeewe 0 0
Sulfata (504)....... bevee | mmmmemme ] mmmemeo- 20 19
Nitrate (N03)....... B B B 0.4 0.4
Dissolved Solids......... | ===~==== | =—==c---- 79 79
Hardness as CaC03:

Total.iveseeeeeeeaeennaa | ==m=me=e | =m-meeea- 30 41

Noncarbonate.,.....oe0.0 | ======== | c==n=-e-- 20 22
Alkalinity as CaCO3...... | =-==-==-=-- | ======-- 10 19
Specific conductance

(micromhos at 25°C).... | =-=-=------ | ==-===-- 112 122
[y Uy & e ARG S o At (o 6.5 6.7
D RN i« vea s s vsyas | Tomrmms o Asssln - C BRI 1 e
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THOMASVILLE, DAVIDSON COUNTY

OWNERSHIP:

Municipal. Total population supplied about 18,500 in 1970 (6,626 metered
customers, 1,676 of which are in suburban areas).

SOURCE :

Abbotts Creek impounded in Lexington-Thomasville Reservoir: The intakes
are approximately 5-1/2 miles west of Thomasville at lat 35°53'29",
long 80°10'55". The source is shared with Lexington.

RAW-WATER STORAGE:
Lexington-Thomasville Reservoir, 1,800 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 16 mgd,with a storage of 1.8 billion gallons.
This allowable draft is shared with Lexington.

TOTAL USE:

Average (1970), 2.41 mgd, metered; maximum daily (8-26-70), 3.24 million
gallons.

INDUSTRIAL USE:

0.85 mgd, estimated. Principal users include Celand Yarn Dyers, Thomas-

ville Furniture Industries, Masonite Corporation, Rogers Knitting Company,
and Hill Hosiery Mill.

TREATMENT:

Prechlorination, coagulation with alum, sedimentation, addition of carbon
for control of taste and odor, rapid sand filtration, adjustment of pH with
lime, post chlorination when needed, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:

3.0 mgd.
PUMPING CAPACITY:

Raw water, 3.3 mgd; finished water, 4.0 mgd.
FINISHED-WATER STORAGE:

Two clear wells, 1,000,000 and 500,000 gallons; one elevated tank, 1,000,000
gallons.

FUTURE PLANS:

Plans are being developed to expand the treatment-plant capacity to 6.0 mgd.
Bond issue approved by voters and construction is scheduled to start in
1971.



71

THOMASVILLE, DAVIDSON COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Thomasville is in an upland area in the northeastern part
of Davidson County between the Rich Fork and Hambys Creek drainage basins.
The low-flow yield of streams in the region generally exceeds 0.01 mgd per
square mile. The average discharge for all streams is 0.8 mgd per square
mile. The 7~day, 2-year low flow is 0.05 mgd per square mile. The 1,800-
miJlion-gallon reservoir, though shared with Lexington, has a capacity
large enoush to meet foreseeable needs. The estimated allowable draft is
more than twice as large as the combined use of Lexington and Thomasville.

The town of Thomasville is underlain by granite. It is a light-
co..ored rock containing large phenocrysts of feldspar and upon weathering
forms a coarse sandy soil. Even though the depth of weathered rock is
generally less than 30 feet, the texture of the soil and the nature of the
jo:nting and sheeting in the unweathered parts of the rocks tend to make
the granitic rocks one of the better aquifers in this area of the Piedmont.
In the vicinity of Thomasville, wells are reported to yield as much as 120

gpii. Static water levels stand 40 to 50 feet below land surface, and
gelerally the water from wells in the granite is of excellent chemical
quality.

Thomasville is adequately supplied from surface-water sources. How-
ever, for small industrial and domestic supplies, the potential exists for
properly located individual wells to supply 0.02 to 0.03 mgd.
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THOMASVILLE, DAVIDSON COUNTY

73

ANALYSES
(In milligrams per liter)

Source, or type of Abbotts Cr. | Abbotts Cr. | Abbotts Cr. | Abbotts Cr.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 9-10-65 9-10-65 1- 7-71 1- 7-71
Copper (Cu)...... s T 2 i T e o B R TR TR 0.080 0.010
GobAlE (CO)uinveeoss v i Ul Smabs = O30 MEERSG- .000 .000
ZATCMETNN e o D 635 J o d s S o aliel B E=—w s U E=aEec S .040 .049
() 7m0 7o el o) ORI L) (R T I .000 .000
BOEOD OB 2. Lo s e M e e e i .047 .039
Strontium (Sr)...vv.... AN S At [ S .130 .080
R NOREY ., s e s s aaekilie . BT i LeioEEH .000 .000
MRTAREY CHE) . ie sonevanis M T L L R - <.0005 <.0005
R DY -« by connnas e et s SR .000 .000
Lithium (Li)...... 1 oo et R SR e s P e g .000 .000
(©5 T o T oT ) RN, T o e R .000 .000
Cyanide (CN)...voveveanae | ~====== |  ==o==- .00 .00
bl de €LY . .. oo iia. 6.8 11 7.0 12
Manganese (Mn)..eeveeeeen 1 .00 .000 008
FognenEN e 8 o o e e d e .37 .03 .007 052
Calcium (Ca)....... Aok EAS 8.0 A M Sl I e e Pl | e L
Magnesium (Mg)..... W 1.8 i RS RS PO B
e T R U 5.8 Bog. 17 YO0 Eedodc PR Sedaas
Potassium (K)o.veevenuonn 2l 2.48/ ------------
Flooeide (F)....,.... el 2 TGN TSP UCER e <
o BE R (£r H 0rJ  E  S 14 IR L ey g e T
Bicarbonate (HCO3)...... X 36 8 4N emeem NS B
Carbonate (CO3)....0eu... 0 T e Tl [ =1 i (= S s L
Sulfate (SO4)........ ol 5.4 115 L K s e o ] MR s e
NAeT®Es (B3, 0.0 00l 2 p L (i s R R (e
Dissolved Solids......... 65 (5 (e T E R s
Hardness as CaC03:

TR 5 s T L o s e s L 28 0 e | [ — ===

Noncarbonate..... o 5, SN 0 y 112 H (e = S~ [ o
Alkalinity as CaC03,..... 30 e g -demres @l SEs
Specific conductance

(micromhos at 25°C).... 92 i | S P .
B e s xmmmes e s & awea o aTaE g 6.8 7t T O |
Temperature........ a6 letnle Y S 17.0 7.0

a/ Fluoridation equipment out of

Note.--Also see analyses results for Lexington.

order at time of sample collection.
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DAVIE COUNTY
WATER-RESOURCES APPRATISAL

Davie County is in the west-central part of the Pledment province and is
well drained by tributaries of the Yadkin and South Yadkin Rivers. The Yadkin
River forms the eastern boundary and the South Yadkin River forms the southern
boundary of the county. The average discharge of streams is 0.9 mgd per
square mile. Minimum flows are variable, ranging from 0.01 to 0.15 mgd per
square mile, and averaging 0.09 mgd per square mile. The 7-day, 2-year low-
flow averages 0.22 mgd per square mile. Mocksville and Cooleemee obtain their

municipal supplies from surface sources. The county's total population in
1970 was 18,855.

A wide variety of rocks, generally massive and subject to fracturing
underlie the county. The major rock units may be grouped as granite, schist,
gabbro, and diorite. The scarcity of records of drilled wells of tested
capacity prevents an accurate appraisal of ground-water conditions. With the
exception of a small area of sedimentary rocks in the northwest corner, the

geology, and, consequently, the ground-water conditions, should be similar to
those in adjacent counties.

Maximum reported well yields in the available records is 20 gpm. It is
probable that properly developed wells drilled at favorable sites would yield
considerably more water. Favorable sites for higher yielding wells are in
topographically low or flat areas, where the covering of weathered rocks is
thickest. It is estimated that 0.3 to 0.4 mgd per square mile of ground water

ds available in the county, , and continuously pumped Wells spaced about 2,500
feet apart would yleld 0. 06 to O 08 mgd

———

The chemical quality of water from all rocks should be suitable for most
uses, but locally, iron and hardness—-causing constituents may be a problem.

Ground water is not used as a source for municipal supply, but will con-
\ tinue to be an important source for agricultural, domestic, and small in-
| dustrial supplies in areas remote from municipal systems.

—
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MOCKSVILLE, DAVIE COUNTY
OWNERSHIP:
Municipal. Total population supplied about 4,500 in 1970 (1,240 metered
customers, 200 of which are in suburban areas).
SOURCE:
Hunting Creek and Bear Creek. The Hunting Creek intake is approximately
2-1/2 miles west of Mocksville at lat 35°52'14", long 80°36'26". The Bear

Creek intake is approximately 1/2 mile west of Mocksville at lat 35°53'03",

long 80°34'30". Hunting Creek is used as the principal source of raw
water.

RAW-WATER STORAGE:

docksville Reservoir on small tributary to Bear Creek, 100 million

gallons. This reservoir is used to supplement flow in Bear Creek when
needed.

ALLOWABLE DRAFT:

Estimated allowable draft of Hunting Creek (principal source) is 31 mgd,
without storage.

TOTAL USE:

Average (1970) 0.40 mgd, estimated; maximum daily (August 1968) 0.70
million gallons.

INDUSTRIAL USE:
0.12 mgd, estimated. Principal users include Ingersoll-Rand Company,
Heritage Furniture Company, and Mocksville Feed Mills.

TREATMENT:
Prechlorination, coagulation with alum and sodium hydroxide, rapid mix-

nedia filtration, addition of phosphate compounds for corrosion control,
adjustment of pH with sodium hydroxide, post chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
2.0 mgd.
PUMPING CAPACITY:

Raw water 2.5 mgd; finished water 2.5 mgd.
FINISHED-WATER STORAGE:

One clear well, 125,000 gallouns; two elevated tanks, 125,000 and 200,000
gallons. ‘

FUTURE PLANS:

Plan to construct clear wells at the treatment plant with a capacity of
450,000 gallons. Raw-water pumping station on Hunting Creek and filter

plant are capable of accommodating additional pumps to double pumping
capacity, as needed.
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MOCKSVILLE, DAVIE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Mocksville is in an upland area in south central Davie
County. The area is drained by tributaries of Bear, Elisha, and Dutch-
mans Creeks. The low-flow yield of streams draining the immediate area is
0.01 to 0.03 mgd per square mile. The average discharge of all streams is
0.9 mgd per square mile, and the 7-day, 2-year low flow is 0.15 mgd per
square mile. The low-flow yield of Hunting Creek is ample to supply the
needs of Mocksville for the foreseeable future.

Ground water: Mocksville is underlain by granite, gabbro, and diorite rocks,
with granite being the predominant type. Prior to 1947, the municipal
supply was obtained from ground water. Available records show the depths
of these wells ranged from 90 to 1,200 feet, with the average depth being
about 200 feet.

The maximum reported yield was 20 gpm. The static water level in a
long—term observation well in Mocksville varied seasonably and averaged 19
feet below land surface in April to 23 feet below land surface in November.

It is reasonable to assume that properly developed wells located at
favorable sites would produce water in excess of 20 gpm. It is estimated
that 0.35 mgd per square mile of ground water is available from the
rocks underlying the immediate area.

The chemical quality of ground water is suitable for most domestic
uses, but some may require treatment for iron removal.
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MOCKSVILLE, DAVIE COUNTY

ANALYSES
(In milligrams per liter)

Source, ur type of
water (raw;finished)...

Date of collection

Bear Cr.
Finished

7-26-66

Bear Cr.
Raw

Copper {Cu)
Cobalt (Co)
EERGMEAFTN Shy S ke
Chromium (Cr)
J852 ooy v PP Rl b
Strontium (Sr)
Bardum (Ba).......c0vunsn
Mercury (Hgq).
T T o
Lithium (Li)
Cadmium (Cd)
Gramite (ON):..cocennasee
CRESEIdE CEL) . . it naenas
Manganese (Mn)
v Y o SRCESRRRE
Calcium (Ca)eivveneenae..
Magnesiom (ME)..c...ciuun
Sodium (Na)....
Potassium (K)..
TATEE [P ). ... uiaonni
vilice (B102). ..., 00ussre
Bicarbonate (HCO03).......
Carbonate (C03).....
Sulfate (S04)
Nitrate (NO3)

-----------

----------

------------------

oooooo

&

= U B~ 0
= U OO O

22

58
0
1

75
39

0
48

Specific conductance
(micromhos at 25°C)....

oooooooooooooo

100
6.
23

177
a3
23

Note.--See additional

analyses on next page.
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MOCKSVILLE, DAVIE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of
water (raw;finished)...

Date of collection

Hunting Cr.
Raw

Hunting Cr.
Finished

1-8-71

Copper (Cu)
Cobalt (Co)
Zinc (Zn)..

..............

Chromium (Cr)
Boron (B)....
Strontium (Sr)

............

............

Barium (Ba)

Mercury (Hq)
Lead (Pb)...
Lithiovm (Li)
Cadmium (Cd)
Cyanide (CN)
Chloride (C1)

--------------

Manganese (MD)o.eevuvnnns

Iron (Fe).,

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)
Fluoride (F).
Silica (8i02)

------------

Bicarbonate (HCO3).......
Carbonate (CO3)..........

Sulfate (S04)
Nitrate (NO3)

............

------------

Dissolved Solids.........

=
MRS ONDO NN - W
o

~

Specific conductance

(micromhos

at 25°C)....

oooooooooooo

oooooooooooo

Hunting Cr.[ Hunting Cr.
Raw Finished
1-8-71 1-8-71
0.000 0.000
.000 .000
.038 .068
.000 .000
.016 .170
.000 .030
.000 .000
<.0005 <.0005
.000 .000
.000 .000 -
.000 .000
.00 .00
4.2 8.0
.005 .030
.062 .028
6.5 6.5
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DURHAM COUNTY
WATER-RESOURCES APPRAISAL

Durham County is in the eastern part of the Piedmont Province. The land
surface in the northern half of the county is prevailingly level, gently roll-
ing, or rolling, and stream channels are narrow with steep slopes. In the
southern half, the land surface ranges from undulating to gently rolling;
stream channels are wider and have moderate slopes. The Eno, Flat, Little,
and Neuse Rivers and their tributaries drain all but the southwestern corner
of the county. The southwestern corner is drained by New Hope River and its
tributaries. The average discharge for streams ranges from 0.5 to 0.7 mgd per
square mile. Most streams have small low-flow yields, in the range of 0.001
to 0.007 mgd per square mile, and streams with less than 5 square miles drain-
age area occasionally go dry. The 7-day, 2-year low flow averages about 0.07
mgd per square mile in the northern part of the county and about 0.05 mgd per
square mile in the southern part. The City of Durham, serving about 100,000
people, has the only municipal supply and obtains its water from surface-water
sources. The county's total population in 1970 was 132,681.

Most of the northwestern fourth of the county is underlain by metamorpho-
sed volcanic rocks. The remainder is principally underlain by sedimentary
deposits, including sandstone, siltstone, shale, and conglomerate of Triassic
age. Granite and granitelike rocks have intruded the older rocks along the
western edge of the Triassic deposits and through the north-central part of
the county.

Because of the large area underlain by the Triassic deposits, the average
ground-water conditions are less favorable for large well yields than in most
of the other Piedmont counties. Great differences in yield from place to
place in the same rock unit have been noted. Available well records indicate
that the depth of weathered material has a greater influence on well yield
from the metamorphosed volcanic rocks than does topography. In the granite-

like rocks and Triassic deposits the well yields seem to be principally
influenced by topography.

The table shown below was compiled from available well data from Durham
County, and it shows the maximum and average reported well yields and average
well depth in each major rock unit.

Yield (gpm) Average
depth (feet)

Rock unit
Maximum Average

Granite and

Granodiorite 12 4 90
- Metamorphosed
Volcanic rocks 50 12 108

Triassic 40 8 138
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DURHAM COUNTY
WATER-RESOURCES APPRAISAL

Ground water in Durham County is principally a calcium bicarbonate type
or sodium bicarbonate type, and it is suitable for most domestic and industrial
uses .

Excessive hardness is common in water from the Triassic rocks and is
frequently found in water from all other rock units. Iron concentrations in
water from the Triassic deposits are usually below 0.3 mg/l (milligrams per
liter). 1In water from the other rock units, iron concentrations are consider-
ably higher than 0.3 mg/l in some localities.

In most parts of Durham County the available quantity of ground water is
adequate for domestic needs, and, in some places, small industrial supplies
can be developed. Although yields of up to 40 gpm have been reported from
wells in Triassic deposits, it seems more reasonable that the safe sustained
yields would be on the order of 8 to 10 gpm, or 0.06 mgd per square mile.
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DURHAM, DURHAM COUNTY
OWNERSHIP:

Municipal. Total population supplied, about 100,000 in 1970 (25,500
metered customers, 1,200 of which are in suburban areas). Also supple-
ments the Chapel Hill (in Orange County) water supply during dry periods.

50URCE:
Flat River impounded in Lake Michie: The intakes are at the dam 12 miles
northeast of Durham at lat 36°09'02", long 78°49'49",

RAW-WATER STORAGE:

Lake Michie, 4,600 million gallons; reservoir at the treatment plant, 45
million gallons.

ALLOWABLE DRAFT:

Estimated allowable .draft is 30.0 mgd with an adjusted storage of 3,900
million gallons.

TOTAL USE:

Average (1969), 13.1 mgd, metered; maximum daily (9-16-69), 18.9 million
gallons.

INDUSTRIAL USE:

4.5 mgd, estimated. Principal users include Liggett and Myers Tobacco

Company, Duke University Medical Center, Erwin Mills, and Central Carolina
Farmers Exchange.

TREATMENT:

Partial aeration, chlorination, coagulation with alum and lime, sedimen-
tation, addition of carbon for control of taste and odor, rapid sand
filtration, adjustment of pH with lime, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
22.0 mgd.
PUMPING CAPACITY:

Raw water, 36.0 mgd; finished water, 25.0 mgd plus reserve also capable of
pumping 25.0 mgd.

FINISHED-WATER STORAGE:

Five clear wells, total capacity 4,350,000 gallons; one elevated reservoir,
3,500,000 gallons; one elevated tank 1,500,000 gallons.

FUTURE PLANS:

A new raw-water reservoir on Flat River upstream from Lake Michie is
scheduled for construction beginning about 1975, to increase the water avail-
ability from Flat River, but all pumpage probably would continue to be made
from Lake Michie. The city is actively acquiring land for a large reservoir
planned on Eno River, but its construction date has not been set. A new

treatment plant is planned between the present plant and existing and new
raw water sources north of Durham.



85

DURHAM, DURHAM COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Durham is in the central part of Durham County in the Pied-

mont section of North Carolina. The area is drained by tributaries of the
Neuse and Cape Fear River basins. The low-flow yields of the streams in
the immediate area generally exceed 0.001 mgd per square mile. However,
streams with less than 5 square miles drainage area can be expected to go
dry during most years. The average discharge for all streams is 0.6 mgd

per square mile and the 7-day, 2-year low-flow is 0.02 mgd per square
mile.

Ground water: The City of Durham is underlain by rocks of Triassic age that

mainly include sandstone, shale, and conglomerate. Numerous dikes or sills
of diabase have intruded the beds of Triassic material.

Because of the impermeable nature of the Triassic materials, it is diffi-
cult to develop large ground-water supplies within the city. The most
favorable well sites are those in which the well may penetrate local faults
or dikes. It has been reported that some wells near Durham have yields of
over 100 gpm, and it is probable that these wells penetrate such fractures.
However, the average yield of wells in Durham probably does not exceed 10
gpm. The average well depth is probably 150 feet.

The chemical quality of ground water in Durham is typical of other
areas in the Triassic basin. Marked differences in quality are noted within
short distances. In many wells, the water is hard and corrosive, and in
some excessive concentrations of iron and chloride are present. Water

from some wells, such as those in diabase dikes, is suitable for most uses
with little or no treatment.
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DURHAM, DURHAM COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Flat River | Flat River | Flat River | Flat River

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 5-13=656 5-13-66 3= A=A 11- 3-70
Copper (Cu)...... i SALE R e 0.015 0.003
COBRLE (B Y i sle ae wub SRR TR T .000 .000
ZAMGTC RN 5 st o o sdtiihe AlE ===l P HERNE S ke .072 .050
Chromium (Cr)......... vee | mmemmem= ] mmeme- .000 .000
Boron (B)evevveeennn R . e .095 .070
ol kel SR A T o T (R E .000 .030
B I ) . . o acen sy [F o ome=s  HES B s .000 .000
MET O R ) w s caaesas e o e T <.0005 <.0005
Jaiiols s AT AR L 7 et S [ L .000 .000
Lithium (Li)........ e sl Senpfem B RLINGE =S E .000 .000
Cadmium (0d)...cvscvinmes || E=ma=at L]0 ree-a= .000 .000
CyanEde (CEN). . cie o s vavae Of B eiso=me— LTHAN cnseas .00 .00
Chloride (TL)..veoeens S 1.5 8.0 Sl 12
Manganese (Mn).....cv00us .02 .01 .020 .002
Wiy TR o] 1) ROt s .10 .00 .028 .000
CRleen (T8). .o uvravsasan .02 1 A SRR P R
Magnesium (Mg)........ Caen fed .1 F  ahEal R e
Sodhnm (Ha)yiideanscivena 3.4 4,0 | memme= 0 eeee--
Pomammdom (X) . u. .o iviioe £°3 1.3 | m===-= | eeeme-
NI A, ., v vy vr'deins s P o) AT N
BERRCAABIO2 ), o s i inle s il  (REREEEIR PO L8 SRR e S
Bicarbonate (HCO03)....... 20 29 e SES IEE SR R AR S S
Carbonate (CO3)......... E 0 G- T e S
Sulfate (SO4)....... Fy o 5.6 207 - ol BB N R
Nitrate (NO3)e...ocownssse o2 = I R == L
Dissolved Solids......... 58 - O A T T
Hardness as CaC03:

T Eally = oo —he » e i 18 51 - ) e

Noncarbonate......eeee. 2 7MY SRR~ R S e
Alkalinity as CaCO3...... 16 A o S e SRS T s
Specific conductance

(micromhos at 25°C).... 61 oo/l = R R St
PHa s e ainis S mek 5 T 6.5 7.0 | ee-=== | e===--
Temperature........ LR 1z | 1 s e 18.5 17.7
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FORSYTH COUNTY
WATER-RESOURCES APPRAISAL

Forsyth County is in the northwestern part of the Piedmont Province. The
topography is characterized by rolling hills with moderate to steep land
slopes. The Yadkin River, which forms the west boundary of the county, and
its tributaries drain about three-fourths of the county. The northeastern
corner of the county is drained by tributaries of the Dan River. The average
discharge of streams ranges from 0.6 to 0.9 mgd per square mile and averages
0.8 mgd per square mile. Minimum flows generally exceed 0.05 mgd per square
mile and average 0.09 mgd per square mile. The 7-day, 2-year low flow averages
0.2 mgd per square mile.

Winston-Salem and Kernersville obtain their municipal supplies from
surface sources. Other municipal supplies and most domestic and industrial
supplies are obtained from ground-water sources. The county's total popu-
lation in 1970 was 214,348,

Ground water is used for public supply at Rural Hall, for several in-
dustrial supplies, and for nearly all rural domestic supplies. Ground water
will continue to be an important source of water supply in areas remote from
large municipal systems.

The chemical quality of ground water in all parts of the county is ac-
ceptable for most uses. TIron concentrations and hardness-causing constituents
are higher than desirable in water from parts of each rock unit.

Ground water is available, with proper planning and management, for de-
velopment of adequate supplies for small industrial and municipal needs.
Higher yielding wells may be developed at favorable sites such as topographi-
cally low or flat areas where the weathered rock is thickest. It is estimated
that 0.4 mgd per square mile of ground water is available in much of the
northwestern part of the county. In the southeast, especially that part
underlain by granite rocks, the quantity available is on the order of 0.3 mgd
per square mile. Wells spaced about 2,500 feet apart will probably yield 0.06
mgd in the southeast, and 0.07 mgd elsewhere in the county.

Approximately 85 percent of the county is underlain by mica-gneiss, the
remainder is underlain by granite or diorite-gabbro. The granite crops out
principally along the southern boundary and in the southeast corner of the
county, although smaller bodies of granite occur in other places. The diorite-
gabbro crops out in the southwest corner. The zone of weathering is thick,
especially in the gneiss unit where it is known to be more than 60 feet thick
in many places and possibly reaches a depth of 100 feet.
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FORSYTH COUNTY

No records on wells drilled in the diorite-gabbro are available. The
following table shows typical yields and average depth of wells drilled in
the mica-gneiss and granite units:

Rock unit

Yield (gpm)

Maximum Average

Average
depth (feet)

Mica gneiss

Granite

125 20

15

8

232
199
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FORSYTH COUNTY
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KERNERSVILLE, FORSYTH COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 5,000 in 1970 (1,300 metered
customers, 18 of which are in suburban areas).

SOURCE :

Harmon Mill Creek impounded in Old Town Lake: The intakes are ap-
proximately one-half mile northwest of Kernmersville at lat 36°07'29", long
80°05'45". Belews Creek impounded in New Town Lake: The intakes are
approximately 3 miles northwest of Kernersville at lat 36°09'10",

long 80°01'05".
RAW-WATER STORAGE:
01d Town Lake, 10 million gallons.
New Town Lake, 125 million gallons.
ALLOWABLE DRAFT:

0ld Town Lake; estimated allowable draft is 0.2 mgd with a storage of 10
million gallons.

New Town Lake; mnot determined; carryover storage analysis required.
TOTAL USE:

Average (1970), 0.80 mgd, metered; maximum daily (11-17-69), 1.16 million
gallons.

INDUSTRIAL USE:

0.53 mgd, metered. Principal users include Burlington Industries, Carolina
Industrial Pumping, and Adams Mills.

TREATMENT:

Prechlorination, coagulation with alum and occasionally lime, sedimentation,
rapid sand filtration, adjustment of pH with lime, and post chlorination
when necessary.

RATED CAPACITY OF TREATMENT PLANT:

1.5 mgd.
PUMPING CAPACITY:

Raw water, 4.1 mgd; finished water, 5.0 mgd.
FINISHED-WATER STORAGE:

One clear well, 300,000 gallons; two elevated tanks, 100,000 and 500,000
gallons. '

FUTURE PLANS:

Expansion of treatment plant recently completed and no other work presently
planned.
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KERNERSVILLE, FORSYTH COUNTY

WATER-RESOURCES APPRATISAL:

Surface water: rernersville is in eastern Forsyth County near the basin di~
vides between the Yadkin, Dan, and Cape Fear Rivers. The area is drained
by numerous small tributaries in all directions. Thus, it is not ideally
situated for a surface-water supply. The minimum flow of streams in the
immediate vicinity of Kernersville generally exceeds 0.1 mgd per square
mile. The average discharge of all streams in the area is 0.8 mgd per
square mile and the 7-day, 2-year low flow averages 0.25 mgd per square
mile. The reservoirs currently in use on Harmon Mill and Belews Creeks
have a capacity large enough to meet the immediate needs of Kernmersville.
nowever, due to Kernersville's location near the basin divides of several
major rivers, potential raw-water sources to meet long-range needs are
limited. If long-range needs beyond present supply capabilities develop,
the town might consider acquiring supplemental water from Winston-5alem.

Ground water: Most of Kernersville is underlain by granite. Small areas in
the southeast and northwest edge of town are underlain by gneiss. Ground
water was used to supply the town until the late twenties when the wells
failed to supply sufficient water. The wells were drilled to depths
ranging from 150 to 580 feet and were reported to yield as much as 75 gpm.

The scarcity of records of drilled wells of tested capacity prevents
an accurate appraisal of ground-water conditions in Kernersville. However,
it is estimated that wells drilled in favorable locations have a potential
yield of about 0.06 mgd. Records of wells in the surrounding area indi-
cate the gneiss to be the better aquifer, generally yielding about 2-1/2
times more water than the granite.
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KERNERSVILLE, FORSYTH COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of | Hammond Pond| Bellews Cr.

water (raw;finished)... (Aux.) Raw Finished
Date of collection....... 7-26-66 7-26-66 7-26-66
Copper (Cu).......... e e B e iahbts
Cobalt (CO)uv.vnrennnnene | ==m==mmm | mmmmeee | ememees
Zinc (Zn)...... coesessees | mmmmmemm | mmemeee el
Chromium (Cr)....cecvevese | =====-n- | —oomeen | mmeeo--
Boron (B)......... creesse | mmmmmmms | mmmmeme ] mmemeos
Strontium (Sr)......0000e | --mmmmm- 1 mmmme-- b mmeeeeo
Barium (Ba).......coeneen | mmmmmmem b mmmmeee b e
Mercury (Hq).e.eevevennaa | mmmmm-mc ) mmmmmmm ) mmmmees
Lead (Pb)..cvuiveeennnnena | —77mmm== | mmmmemm ) mmmmees
Lithium (Li)ecieeeeinnane | —"7===- | ==--=- S e
Cadmium (Cd)......cveveue | =-m-=--= | mmemeee | meeoeoo
Cyanide (CN)......cveuvee | =-=--=-- | —--oeee ] mmmeees
Chloride (Cl)........ 3.9 1.7 8.4
Manganese (MN)...evevenaes .01 .01 .01
Iron (F€)uueeanaen ceavene .01 .07 .00
Calcium (Ca)...... cevesas 3.7 5.8 16
Magnesium (Mg)..eceuaeaas 1.1 2.4 2.6
Sodium (Na).eeeeeaeononsee 2.3 3.5 3.5
Potassium (K)ee.eeevenane 1.2 -6 7
Fluoride (Fluiveiveeonoonn .1 .1 .1
Silica (Si02)...... ceeon .8 11 11
Bicarbonate (HCO03)....... 20 33 36
Carbonate (CO3).vvevensos 0 0 0
Sulfate (SO4)....cc....... .6 2.6 16
Nitrate (NO3)...... ceecees .1 .1 .1
Dissolved SolidS...eeees. 24 45 77
Hardness as CaC03:

Total.....coneenene cene 14 25 50

Noncarbonate..... eseans 0 0 21
Alkalinity as CaCO3...... 16 27 30
Specific conductance

(micromhos at 25°C).... 43 62 121
PH.ceieeeeneocenene ceease 6.6 7.0 8.1
Temperature........ evases 23 26 26

Note.--See additional analyses on next page.
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KERNERSVILLE, FORSYTH COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Bellews Cr. Bellews Cr.

water (raw;finished),.. Raw Finished
Date of collection....... 1-14-71 1-14-71
GopperChul .. s i 555854 o5 1.30 0.020
Cobabt GO Yassen v nsabnions .000 .000
LA0E LBOY, 2 xx » .397 .053
Chromium (Cr)eveeecses oo .000 .000
SO 3 R A .010 .010
Scrontinm (Br)...seeessss .000 .030
Barivm (Ba)eeeeceseoccons .000 .000
METEUYY, (HG) i orasvnens <.0005 <.0005
Lead (Pb)..ceveneens e AL .000 .000
bl £yl V0. BT GRE5 1) G .000 .000
TR e e —— .000 .000
Cyanide (CN)e.vveecevonee .00 .00
Cakordde 101): coounrnnnss 9.0 7.6
Manganese (MN)..eeecoeoaee .787 -000
EECHNIEE e o o5 5d oimsididas 1.29 014
o 812,20 U T WS U T b S
Magnesium (Mg).eveeeeeen o M T~ = ) B R e
e ey e L R R B
Potassium (K)..... o e e o el el Tt s e R e~ =
Fluoride (F)ee.ciecrvnnees | =====m== |  —ccmca-
Siiica (Si02).c.eeeennees | ======== | me=me-a-
Bicarbonate (HCO03)....00. | =--=-==== |  =—-ee---
Carbonate (CO3).veceenoes | ======== | =c-eoe-
Sulfate (SO4)..ceven. R B e T
Nitrate (NO3)....ec0eewee | ====-=== | =-=-=---
Dissolved S0lidS...ceeeve N
Hardness as CaC03:

oAl o onvas e P e e L O R (e

Noncarbonate..... sea Al maeEreals (S S S
Alkalinity as CaC03.isiws | ~mron=or o ommee—s
Specific conductance

{mlerombos at 29°Cl.us, 1 ====-r== | srmee=-
PHisemme e e sice e s i o ol L =i ¥ G
Temperature...... T 6.5 6.0
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RURAL HALL SANITARY DISTRICT, FORSYTH COUNTY

OWNERSHIP:
Rural Hall Sanitary District. Total population supplied, about 2,300 in 1970
(593 metered customers, two of which are small industries).

SOURCE :
Three wells (Nos. 1, 2, and 3).

Well No. 1 (Park Avenue), Fo-3, located at: lat 36°17'29", long 80°14'03".
Driller: G. W. Clayton Well Drilling Co. Year drilled: 1939. Total depth:
356 ft. Diam: 8 in. Cased to: 90 ft. Type of finish: open hole. Topogra-
phy: hilltop. Aquifer: crystalline rock (gneiss). Static water level:
40-50 ft. Yield: 70 gpm. Pumping level: wunknown. Type pump: turbine.
Pump setting: 250 ft.

Well No. 2 (Wall Street), Fo-165, located at: 1lat 36°17'32", long 80°14'28",
Driller: G. W. Clayton Well Drilling Co. Year drilled: 1940. Total depth:
376 ft. Diam: 8 in. Cased to: 90-100 ft. Type of finish: open hole.
Topography: high, flat. Aquifer: crystalline rock (gneiss). Static water
level: 40-50 ft. Yield: 85 gpm. Pumping level: unknown. Type pump:
submersible. ©Pump setting: 60-70 ft.

Well No. 3 (Park Avenue), Fo-166, located at lat 36°17'31", long 80°14'03".
Driller: G. W. Clayton Well Drilling Co. Year drilled: 1964. Total depth:
about 356 ft. Diam: 8 in. Cased to: 90-100 ft. Type of finish: open
hole. Topography: hilltop. Aquifer: crystalline rock (gneiss). Static
water level: 40-50 ft. Yield: 125 gpm. Pumping level: unknown. Type
pump: submersible. Pump setting: 200 ft.

TOTAL USE:

Average (1970), 0.13 mgd, metered; maximum daily, not available.
INDUSTRIAL USE:

0.10 mgd, estimated. Principal users include Brady Furniture Co. and Rural
Hall Veneer Co.

TREATMENT:
None.
PUMPING CAPACITY:
0.39 mgd.
RAW-WATER STORAGE:
Two elevated tanks, 75,000 gallons and 225,000 gallions.
FUTURE PLANS:

None. Supply is considered adequate to meet foreseeable needs.
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RURAL HALL SANITARY DISTRICT, FORSYTH COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Rural Hall is located on a ridge in the northern part of
Forsyth County. The area is drained by small streams; thus the town is
not favorably located for a surface water supply. The largest nearby
creek is Town Fork Creek about 2 miles northwest of town. The low-flow
yield of streams in the immediate vicinity of Rural Hall generally exceeds
0.1 mgd per square mile. The average discharge of streams is 0.8 mgd per
square mile and the 7-day, 2-year low flow is 0.2 mgd per square mile.

Ground water: The Rural Hall vicinity is underlain principally by mica-
feldspar gneiss. Included in the general rock unit are small areas of
schist and intrusives such as quartz and diorite.

Most wells drilled in this rock unit yield sufficient water for
domestic supplies, and wells drilled for municipalities and industrial
plants reportedly yield an average of 35 gpm. The wells currently in use
by the Rural Hall Sanitary District have an average yield of 93 gpm. The
rock is weathered to depths of 100 feet, and a large fracture zone re-
portedly exists about 350 feet below the surface. These two factors
probably account for the above-average yield of the Rural Hall wells. It
has been reported that no pumping interference has been noted between
wells. Wells 1 and 3 are only about 100 feet apart, and well no. 2 is
about 2,450 feet from them, There appears to be an excellent potential
for increasing the ground-water supply by drilling additional wells.

On the basis of the high yields of the existing wells, it seems reasonable
to assume that, with proper location and spacing, new wells may each yield
about 0.07 mgd on a sustained basis.

The chemical quality of water produced from the Rural Hall Sanitary
District wells is good, and is acceptable for practically all domestic and
industrial uses without treatment.
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RURAL HALL, FORSYTH COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Well No.1 Well No.2 Well No.3
water (raw;finished)... Raw Raw Raw
Date of collection....... 10-19-65 10-19-65 1-20-71
Copper {Cu).......... P AT R 0.000
Cobalt (Co)..... P e | 1T S S R R .000
VA v (eng 674 1 b Fr ST st TR A e .080
Chromium (Cr)........ el e Y SRk .000
BREoD AW .cvsicsns ceenans | mmmm== | ememee- Bl
Strontium (Sr)....... ST O e [ .105
Baxium (Ba),ssvcoseces iaid T AeErens  fE 0 Lembees .000
MR S Y. sasonenaamn i FETmos . L sEEERe 7] LR
Lead (Fb)..... cavsansanan f orAmewmi EE e .000
Lithium (Li).eeeenn.. el P SEsoably SHIRLEEIE .000
Gadmium (Cd)i...covowsns = M =k Rl e .000

RIS EENY . - . ... casrnil ol 2= ot v 20EoT .00
GAlorideE (CGL)..coocans cne 3.9 3.0 3.4
Manganese (Mn)......... i .02 .00 .005
J1 - i ) TR . .13 14 .007
Calolim CORY: . »oesessrsss 22 22 | =emee-
Magnesium (Mg)..eeeree.. - 6.9 7.0 e B
SadAem () « o siendrnacaen T ad 8,2 | —-----
Potassium (K)uweeeaooeeno 3.6 3,9 ] A=——ms
Fluoride (F)...... o W s + 3 20 ] memee-
BALEea SADZ ). o vse veses ns 24 /S [ =
Bicarbonate (HCO3)....... 113 116 | sem---
Carbonate (CO3)...0vevvns 0 R (RN L
Sulfate (S04)..... . 5.8 6.8 | --==--
Nitrate (NC3)...... P o 0 T L s
Dissolved Solids........ i 130 1005 17 A TSR e =
Hardness as CaCO03:

Total..... A R 84 8 | ee==--

Noncarbonate......eee.. 0 o | ------
Alkalinity as CaCO3...... 93 95
Specific conductance

(micromhos at 25°C).... 195 195
[ S B N A - 7.0 75
Temperature....... . 17 16

Note.--Water is not treated.
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WINSTON-SALEM, FORSYTH COUNTY

OWNERSHIP:

Municipal. Total population supplied about 140,000 in 1970 (40,642 metered

customers, 246 of which are in suburban areas). Also supplies Forsyth
County Water System which has 5,300 metered customers.

SOURCE:

Salem Creek impounded in Salem Lake and Yadkin River impounded by Idols
Dam. The Salem Lake intakes are at the dam at lat 36°05'45", long

80°11'32". The Yadkin River intakes are approximately 200 feet west of the

dam on the north bank at lat 35°57'59", long 801%%??2&
RAW-WATER STORAGE:

Two 15 million gallon reservoirs at Neilson Treatment Plant.

Salem Lake, 1,160 million gallons.

Yadkin River at Idols Dam, negligihle.

33,000 acre feet of storage between elevations 1,000 and 1,030 feet in W.
Kerr Scott Reservoir on Yadkin River is reserved for Winston—-Salem waterx
supply.

ALLOWABLE DRAFT:

rstimated allowable draft of Salem Lake is 11.7 mgd with an adjusted
storage of 1,090 million gallons. Estimated allowable draft of Yadkin
River is 340 mgd with no storage.

TOTAL USE:

Average (1970), 32.26 mgd, metered; maximum daily (5-27-70), 32.84 million

gallons.
INDUSTRIAL USE:

17.14 mgd, metered. Principal users include Schlitz Brewing Company, R. J.

Reynolds Tobacco Company, and Hanes Dyeing and Finishing Company of the
Hanes Corporation.

TREATMENT :

Prechlorination, coagulation with alum and lime, sedimentation, addition of
carbon for control of taste and odor when necessary, rapid sand filtration,

addition of phosphate compounds for corrosion control, adjustment of pH
with lime, post chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANTS:
Thomas Plant, 20 mgd.
Neilson Plant, 24 mgd.
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WINSTON-SALEM, FORSYTH COUNTY

PUMPING CAPACITY:

Raw water: Yadkin River to Neilson plant, 27 mgd; gravity line from Salem
Lake to Thomas plant, 17 mgd.

Finished water: Neilson plant, 12 mgd; Thomas plant, 32 mgd. Chitty pump-
ing station, where the 10,000,000-gallon standpipe is located, receives
finished water from Neilson plant and distributes it to the system with the
following pumping capacities: high-head 24 mgd, low-head 6 mgd.

FINISHED-WATER STORAGE:

Five clear wells, 2,000,000, 2,000,000, 2,000,000, 1,000,000, and 1,000,000
gallons; three elevated tanks, 1,000,000, 1,000,000, and 100,000 gallons;
one standpipe, 10,000,000 gallons.

FUTURE PLANS:

Plan to open bids in spring of 1971 for expansions including: (1) New 60
mgd raw water intake on Yadkin River at Idols Dam; (2) new 40 mgd finished
water line from Neilson plant to Chitty pumping station; (3) install 2 new
finished water pumps at Neilson plant to make total finished water pumping
capacity 36 mgd; and (4) erect two new 1,000,000-gallon elevated tanks.
These expansions are estimated at $5 million.

WATER™RESOURCES APPRAISAL:

Surface water: Winston-Salem is in the center of Forsyth County. The
area is drained by Muddy and Salem Creeks and their tributaries. The low-
flow yield of streams draining the city generally exceeds 0.1 mgd per square
mile. The average discharge of all streams is 0.8
mgd per square mile and the 7-day, 2-year low flow is 0.2 mgd per
square mile. The minimum flow of the Yadkin River is large enough to supply
sufficient water to the city for the foreseeable future.

Ground water: Winston-Salem is underlain by gneiss. Records of well casing
lengths indicate that the gneiss is weathered to depths as much as 120
feet. The average yield of wells drilled in the gneiss is 20 gpm.

The highest 5 percent of the yields are in the range of 50 to 100 gpm.
Reported well depths range from 50 feet to more than 1,000 feet but general-
ly wells are drilled 100 to 250 feet deep.

Several industrial and commercial firms in Winston-Salem use ground
water. 1In favorable areas the amount of ground water is adequate for this
purpose. Generally, wells designed and constructed for maximum yield and
spaced about 2,500 feet apart can reasonably be expected to yield about 0.06
mgd. Y

The chemical quality of ground water in the area is suitable for most
domestic uses and some industrial processes. The water ranges from soft to
very hard.
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WINSTON-SALEM, FORSYTH COUNTY

ANALYSES
(In milligrams per liter)
Yadkin R. Salem Lake | Thomas Plant Yadkin R.

Source, or type of Thomas Plant] Thomas Plant Finished Neilson PIl.

water (raw;finished)... Raw Raw (Mixed) Raw
RDate of collection. ., .., 10-20-65 10-20-65 10-20-65 10-20-65
(Bieoy 5055 (ol PR Pt Sl B s ti ) T L et I b L B R
ot LI e SER A A . S L B bl T e R i
ST N R S SRR St at il B I i (Rt I P
o TR T e o e ey WSS s bt T AR e i M
o S R T N D ) B ekt B i e (o
S T Ll [ BT LT T (N ) (e ) (o Rt & [ T
LT R, e 5 A s W e s tiel BN (o et sl Lo okt v
TR RNORL a @ Wiie s 5 04 5 aof ForbEEassss PEIE WS smms | fyomammas=rtY er
SRR s o ik 0 & oo ape] | RRSRSS QEUE = S e R eRy LARE
(TpREL S LR (6 S ENERR A —— L St (R bt B F e e bt Sy W e
Catplen L0 i b iis ssoxwen Pl Ausscen | L) TR Sken ey 0 sdmscdan © TR e e
OTNE ORI . x5 ss oe maafi ] erre==r 0] ThAmpaaacll g cibdagasad @ R Sy
Chlonide (CLl).ccousscossis Bk . 3.6 8.1 2.9
Manganese (MN)..eeeecooes .02 02 .03 .01
s w0 (1 -5 A S ! .15 .01 .06 .08
CalcigmolCa). v s au%s v ok nte 3.8 5.5 11 3.
Magnesium (Mg)..ececeven. 1.0 1.0 1.3 1.0
SodTum CNeJs < oawvesoivs o Bl - P4 4.1 k-
Potassium (K)u.oeeeosconae 1.2 2.2 1.8 £
Fluoe e dl ). . cducasst cab -1 .1 .9 .0
BadlIcau(Bi0R Y. it inssncske 11 15 11 k2
Bicarbonate (HCO3)..e.... 21 25 26 21
Carbonate {C03).icicacnss 0 0 0 0
Sulfate (504)..cccerivses 3:0 3.0 9.6 2.8
3 YT Ly ) G .0 s .0 o
Dissolved S0lids...ccev.. 41 52 69 38
Hardness as CaCO03;

345 1.2 0] P, P AL 14 18 34 12

Noncarbonate......cee... 0 0 12 0
Alkalinity as CaCO3...... 17 20 21 8
Specific conductance

(micromhos at 25°C).... 47 58 95 47
1o RS SR A S e | L 6.6 6.6 Tl 6.6
TEEPEE@TUTEL 5 & 5o obebie s 17 18 e 17

-

Additional analyses, Neilson Plant, finished water, 10-21-65 (also see next page):

Chloride (Cl)... 6.4 Fluorida (F),.eec..n 1.2 Hardness as CaC03:
Manganese (Mn).. .01 Stlica (Bi02):.cee.s 12 ToEalE sesiaea e fed 26
Iron (Fe)....... .06 Bicarbonate (HCO03).. 21 Noncarbonate 10
Calcium (Ca).... 7.8 Carbonate (€03...... 0 Alkalinity as CaC03.. 17
Magnesium (Mg).. 1.7 Sulfate (S04)....... 9.2 Spec. Conduct. ...... 79
Sodium (Na)..... 4.6 Nitrate (NO3)....... .0 O 18 A e i A e - 51 7.3
Potassium (K)... 1.3 Dissolved Solids.... 58 Temperature.......... -—--
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WINSTON-SALEM, FORSYTH COUNTY

ANALYSES
(In milligrams per liter)
Salem Lake | Thomas Plant Yadkin R.

Source, or type of Thomas Plant|{ Finished Neilson Pl.| Neilson P1.

water (raw;finished)... Raw (Mixed) Raw Finished
Bapsiof collantibn. s’ ... 1-14-71 1-14-71 7 . 11 1=I4:31
Copper (Cu)...... N ST P raE] 0.000 0.010 0.000 0.000
Cobalt (Co)........ cecee .000 .000 .000 .000
gine (Zm)..;..... crecnen. .025 .045 .006 .030
Chromium (Cr)......... - .000 .000 .000 .000
Boron (B)..cvevineninnnn. .019 .026 .205 .022
Strontium (Sr)...... ceeee .000 .000 .000 .000
Barium (Ba)......... ceona .000 .000 .000 .000
Mercury (Hq)e....oveo.... <.0005 <.0005 <.0005 <.0005
Lead (Pb)............ coee -000 -000 .000 -000
Lithivm (Li)e....u...... . -000 .000 .000 .000
Cadmium (Cd)............. -000 .000 -000 -000
Cyanide (CN)............. -00 .00 -00 -00
Chloride (Cl)....... ceean 3.7 7.6 3.4 6.0
Manganese (Mn)........... .000 .005 015 .000
Iron (Fe)usyu..... ceeeees 010 017 034 -000
Calcium (Ca)...... R I i BT [
Magnesium (Mg)......couus | —=m--o- | eeeooo | il | Ll
Sodimm (Na)..e.oeewunannns | mmommem 1 ceeooo b il | oLl
Potassium (K)...oeeiunnny | -m--mom b coeooo | ool | Lol
Fluoride (F)....o.ouvuvu | =mmmm-= | ceeoo | ool | Lol
Silica (Si02)......... R e e e
Bicarbonate (HCO3)......, | =------- | ----oeo | oo | il
Carbonate (CO3).......... | =------- | —--eceo | 0 | oo___
Sulfate (SO4)....oouvvuny | mmmmmn | mmeeeee | aoleil ) Ll
Nitrate (NO3)...... s | TTTTTET O} Tmmmmmm | mmmmeem ) me e
Dissolved Solids......... | -cccoee |l | ... | ...
Harcuess as CaC03:

Total........... erecnee | mmmme-e | e b oo ool

Noncarbonate,......... D e [ e
Alkalinity as CaCO3...... | --ocoooc | o\ .V .~
Specific conductance

(micromhos at 25°C).... | ------- | oo | ool | . ...
PH....oveiennn.... R R Il B B L e
Temperature..... cceenacna 6.5 7.0 6.0 6.0




105

GRANVILLE COUNTY
WATER-RESOURCES APPRAISAL

Granville County is in the eastern part of the Piedmont Province with the
Virginia—-North Carolina State line its northern boundary. The topography in
the western and northwestern parts of the county is characterized by rolling
to steeply rolling hills while in the southern part land slopes are more
gentle. Tributaries of the Roanoke River drain the northern third of the
county, the Tar River and its tributaries drain the central third, and tribu-
taries of the Neuse River drain the southern third. The average discharge o:x
streams ranges from 0.6 to 0.8 mgd per square mile. Minimum flows are small,
ranging from 0 to 0.05 mgd per square mile and averaging 0.005 mgd per square
mile. Streams with less than 15 to 20 square miles drainage area occasionally
go dry. The 7-day, 2-year low flow ranges from O to 0.2 mgd per square mile
and averages 0.02 mgd per square mile. Oxford, Creedmoor, and Butner obtain
their water from surface-water sources. Most other domestic and industrial
supplies are obtained from ground-water sources. The county's total popu-
lation in 1970 was 32,762.

Granville County is underlain by seven major rock units: mica-gneiss,
metavolcanic rocks, argillite, granadiorite, schist, gabbro, and bedded sedi-
ments of Triassic age. The three largest bodies are the metavolcanic rocks,
which cover about sixty percent of the county, the Triassic deposit in the
southern part, and the granodiorite in the central part.

The average yieid of wells in Granville County is slightly below the
average yield of wells in the Piedmont section of the State. According to the
available records, it appears that the small argillite rock unit may be the
most productive aquifer. However, it is of such small areal extent that it
should not be considered as an important aquifer in this county. The follow-
ing table shows typical yields and average depth of wells drilled in the
various rock units in the county:

Yield (gpm) Average
Rock unit
Maximum | Average | depth (feet)
Mica~gneiss 30 il 136
Schist 12 4 89
Argillite 30 21 85
Metavolcanic rocks 30 8 82
Granodiorite 60 14 75
Gabbro 12 11 70
Triassic deposits 25 9 141

Adequate domestic water supplies can be obtained from wells in all parts
of the county. In the better locations such as draws and large flat areas,
small industrial supplies may be developed from most of the rock units. 1In
all of the rock units successful wells generally may be drilled along quartz
and diabase dikes. Safe sustained yields of the higher-yielding wells are
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GRANVILLE COUNTY
WATER RESOURCES APPRAISAL

probably on the order of 0.0l mgd in the Triassic deposits and as much as 0.04
mgd in some of the other rock units.

The chemical quality of ground water is suitable for most domestic and
industrial needs. Water from the mica-gneiss unit is usually soft and con-
tains only small amounts of dissolved solids. The chemical quality of water
from the metavolcanic rocks is not uniform. Hardness is known to range from
9 mg/l to 254 mg/l, and iron ranges from 0.03 mg/l to 3.2 mg/l in water from
this unit. Water from the granodiorite is generally of good quality. Two
available analyses of water from the Triassic deposits indicate that it is also
of good quality. However, it generally is expected that the quality of water
from the Triassic deposits will differ considerably from place to place.
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BUTNER, GRANVILLE COUNTY

OWNERSHIP:

North Carolina Department of Mental Health. Total population supplied,
about 5,000 in 1970 (400 metered customers and about 300 unmetered con-
nections serving State-owned facilities).

SOURCE :

Knap of Reeds Creek, impounded in Lake Butner. The intakes are 2-1/2
miles north of Butner at lat 36°10'04'", long 78°46'25". The intake structure

is directly behind the dam and contains 3 intakes at various depths.
RAW-WATER STORAGE:

Lake Butner, 2.2 billion gallons; one reservoir, 11.0 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 13.8 mgd with a storage of 2.2 billion gallons.
TOTAL USE:

Average (1970), 1.8 mgd, metered; maximum daily (10-1-70), 2.66 million
gallons.

INDUSTRIAL USE:

1.2 mgd, estimated. Principal users include Lee Dyeing Company of North
Carolina, Inc., and Mount Hope Finishing Company.

TREATMENT :

Aeration, prechlorination, coagulation, adjustment of pH with alum and lime,
sedimentation, slow sand filtration, addition of phosphate compounds for
corrosion control, post chlorination when necessary, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
4.0 mgd.
PUMPING CAPACITY:
Raw water, 8.0 mgd; finished water, 10.4 mgd.
FINISHED-WATER STORAGE.
One clear well, 2,000,000 gallons; one elevated tank 1,000,000 gallons.
FUTURE PLANS:

None. Present system believed to be adequate for the foreseeable future.
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BUTNER, GRANVILLE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Butner is in the southwest corner of Granville County where
the topography is characterized by rolling hills with gentle to steep
slopes. The area is drained by tributaries of Knap of Reeds Creek of the
Neuse River basin. The low-flow yield of streams in the immediate area
generally exceeds 0.003 mgd per square mile. The average discharge of
streams is 0.7 mgd per square mile. The 7-day, 2-year low flow is 0.02
mgd per square mile. The 2.2-billion gallon reservoir presently in use has
a capacity large enough to meet foreseeable needs. The proposed Falls of
Neuse Reservoir is a potential source of future water supply.

Ground water: Butner lies wholly within the Triassic basin and is underlain
by sandstone, shale, and conglomerate typical of Triassic age deposits.
Numerous dikes of diabase have intruded the otherwise relatively imperme-
able materials.

Because of the impermeable nature of the Triassic materials, it is
difficult to develop large supplies of ground water in the vicinity of
Butner. The most favorable location for successful wells are in local
faults or dikes. It has been reported that wells drilled in such geologic
locations have yields as great as 100 gpm. The average sustained yield of
wells in this area probably does not exceed 10 gpm, and the average depth
of drilled wells is about 150 feet.

The chemical quality of ground water changes appreciably over short
distances in the Triassic basin. In many wells the water is hard and cor-
rosive, and in some places excessive concentrations of iron and chloride
are present. In a few locations the water is suitable for most uses with-
out treatment.
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BUTNER, GRANVILLE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of a/ a/ al a/

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 10-29-70 10-29-70 9-20-71 9-20-71
Eopper (COYsvooessessos s 0.000 0,007 f ~=SwmEaEins R
BobBalt! (COYeun.n:civsmowite .000 000 | em=-eme- | mmemee-
Zine (20} co wncis o R P - .110 L050 ¢ S s e oo
Chromium {Cr)..... o o /o oA .000 000 ) =il i EmESS
Boron (B)..... PRt [ .060 WA Y Emebebes | gy S
Strontium (Str)..... e .000 .000 St S RS
Bariem (Ba)....coanvnevas .000 112 B RS a8
Mercury (HQ)ee.veeeecsoese <.0005 i T R R N i
LAl TRbYN . 4vps's sl b i .000 N Rt e U i e
Lithtom (B2Y....cvrvnenen .000 JOU | ==ntemm N
Cadmium (Cd)..eeevecsooss .000 LU0 ]| e R A
Cyanida (CM)....ceecepans -00 U = bl T e
Chioxide UELY. «.ssssa caN 3.1 ¥.6 - 11
Manganese (Mn)...ccceeeee 000 .005 .000 000
Tt (e ceses 086 -000 .022 .025
Calctuml (OB, Srswisomdasral Aom-cmen WA Cio oin 4.3 15
MapneriumE(Nedn s e coide dif o0 SENDIGLRUREYRAE st 1) |
o DT g T PRSP IR 1 (el P, 3.9 >
EREARSTURE TR . v oo vnneodmn b | Sesesae Sl SREE 1.7 2.0
Fluo¥ldae (Fliv.icesovamas || meem=m-c=  eSomn oo o 0.3 1.2
SHLTERECSTE2N . s v et || S B e St s o e 6.6 7.5
Bicarbonate (HCO03)...0000 | ==--=== | —cmeu-- 17 21
Carbonate (CO3).ce.cvcanes | mosm=em | =cemnas 0 0
Suifate (504)....ccvvveee | =mm==== | emeena- 2.9 19
Nitrate (NO3)....cc00c00ee | =====o= | cceewm-- 0.2 .0
Dissolved 501idS..cccves. mmmmeem ] mmeeee- 34 73
Hardness as CaC03:

Tolglizriil epaetare| LU BRE e T I 2o 17 45

Noncarbonate..... wiame Y e Erite SRR = 3 28
Alkakinity a8 €a8C03.55000 | mo===== | —m—mce- 14 17
Specific conductance

(micromhos at 25° Clawwsa || ==mm=-c  cudio cumeds 54 - 119
PHG SN e s amw's 58 5 el R e e 6.1 6.7
TemperattUr@.s cvoocosisrons 17 . 25 25

a/ Source is Knap of Reeds Creek (Lake Butner).
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CREEDMOOR, GRANVILLE COUNTY
OWNERSHIP: Municipal. Total population supplied, about 2,200 in 1970 (560
metered customers, 10 of which are in suburban areas).

SOURCE: Ledge Creek impounded in Rogers Lake: The intake is about 1.2
miles northwest of Creedmoor at lat 36°07'40", long 78°42'08". The intake
is approximately 20 ft upstream from the spillway about 4 ft below normal
water level,

RAW-WATER STORAGE:

Rogers Lake, 120 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.8 mgd with a storage of 120 million gallons.
TOTAL USE: |

Average (1970), 0.25 mgd, metered; maximum daily (9-17-70), 0.30 million
gallons.

INDUSTRIAL USE:

0.04 mgd, estimated. Principal users include Kayser Roth Industries and
Creedmoor Sportswear.

TREATMENT :

Prechlorination, coagulation and adjustment of pH with alum and lime,
sedimentation, addition of carbon for control of taste and odor, rapid sand
filtration, and postchlorination.

RATED CAPACITY OF TREATMENT PLANT:

0.35 mgd.
PUMPING CAPACITY:

Raw water, 0.58 mgd; finished water, 0.47 mgd.
FINISHED-WATER STORAGE:

One clear well, 52,000 gallons; two elevated tanks, 68,000 and 125,000
gallons; one stand pipe, 8,000 gallons.

FUTURE PLANS:

Completion of roughed-in filter and installation of a larger pump to in-
crease finished water pumping capacity by 0.175 mgd.



111

BUTNER, GRANVILLE COUNTY

Source, or type of
water (raw;finished)...

Date of collection...ce..

a/
Finished

9-20-71

Copper (BR)scascnsonvises
CobalERCRO) S oo i sis oo &0
PTG o s v n o o obva s o
Chromium (CT)eeeereeooven
BOEOTNCB )ik a s o500 o v e o vk
Strontium (ST)..eveeeeces
Barium (Ba).eeresee AR i
Mercury (Hg)e.eoeooorocne
P o TR 2 o 1) o e A B |
BRI ChiY e e oo a6 as 50 ne
Cadmium (Cd).eeeeevecooase
Cyandde (CH)..s.cvccvnass
Chloride (I81)s . atersione
Manganese (MN)...c.ecvone
PEOHMOBEIN 5 antes o5 Feas
Caleitm €AY oo o0 s e omns
Magnesium (Mg)..ccecavaes
Sodium  (NA), - c s betssinsss
Potassium (K)eweeeeooooes
Fluoride (F)...:.
Silica (Si02)........
Bicarbonate (HCO03).......
Carbonate (CO3).vcveeecses
Sulfate (SO04)...cccoswans
NiEtate (NO3) s caneesosas
Dissolved Solids.........
Hardness as CaCO03:

-----------

Pt

— =W
S~ w o~ POUVONOO - WHE &
NN

———— = - -

o
O O~~~ = D=
S el -

e

~J
(%)

45
28
17

Specific conductance
(micromhos at 25°C)....
o) o TS TR L T e

ANALYSES
(In milligrams per liter)
a/ a/
Raw Finished
10-29-70 10-29-70
0.000 0.007
.000 .000
.110 .050
.000 . 000
.060 .020
.000 .000
.000 .000
<.0005 <.0005
.000 .000
.000 .000
.000 .000
.00 .00
L | 9.6
000 .005
086 .000
1 17 .5

54

25

- 119

25

a/ Source is Knap of Reeds Creek (Lake Butner).
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CREEDMOOR, GRANVILLE COUNTY
OWNERSHIP: Municipal. Total population supplied, about 2,200 in 1970 (560
metered customers, 10 of which are in suburban areas).

SOURCE: Ledge Creek impounded in Rogers Lake: The intake is about 1.2
miles northwest of Creedmoor at lat 36°07'40", long 78°42'08". The intake
is approximately 20 ft upstream from the spillway about 4 ft below normal
water level,.

RAW-WATER STORAGE:

Rogers Lake, 120 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.8 mgd with a storage of 120 million gallons.
TOTAL USE: |

Average (1970), 0.25 mgd, metered; maximum daily (9-17-70), 0.30 million
gallons.

INDUSTRIAL USE:

0.04 mgd, estimated. Principal users include Kayser Roth Industries and
Creedmoor Sportswear.

TREATMENT :

Prechlorination, coagulation and adjustment of pH with alum and lime,
sedimentation, addition of carbon for control of taste and odor, rapid sand
filtration, and postchlorination.

RATED CAPACITY OF TREATMENT PLANT:

0.35 mgd.
PUMPING CAPACITY:

Raw water, 0.58 mgd; finished water, 0.47 mgd.
FINISHED-WATER STORAGE:

One clear well, 52,000 gallons; two elevated tanks, 68,000 and 125,000
gallons; one stand pipe, 8,000 gallons.

FUTURE PLANS:

Completion of roughed-in filter and installation of a larger pump to in-
crease finished water pumping capacity by 0.175 mgd.



CREEDMOOR, GRANVILLE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Creedmoor is in southern Granville County in an upland area
between Ledge and Robertson Creek drainage basins. The town is drained by
tributaries of these two creeks. Low-flow yield of streams in the immedi-
ate vicinity of Creedmoor is small, in the range of 0.002 to 0.004 mgd per
square mile and streams with less than about 5 square miles drainage area
can be expected to go dry during most summers. The average discharge of
streams is 0.7 mgd per square mile, and the 7-day, 2-year low flow is 0.0z
mgd per square mile. The 120 million gallon reservoir presently in use
has a capacity large enough to meet foreseeable needs. The estimated
allowable draft is approximately 3 times as great as present use. The
proposed Falls of Neuse Reservoir is a potential source of future water

supply.

Ground water: Creedmoor is entirely underlain by rocks of Triassic age,
including sandstone, shale, and conglomerates. lumerous dikes of black
diabase have intruded the Triassic Rocks. The Triassic materials are not
generally condusive to development of large ground-water supplies. About
one in four wells drilled in this rock unit yield less than one gpm. How-
ever, several wells that were drilled into diabase dikes or sandstone
sills reportedly yield up to 100 gpm. The average sustained yield of
drilled wells is probably 10 gpm, and the average depth of these wells is
150 feet. The chemical quality of water changes considerably over short
distances in the Triassic materials. Usually the water is hard and cor-
rosive, and in some places excessive concentrations of iron and chloride
are present. In a few locations the water is suitable for most uses with-
out treatment.
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CREEDMOOR, GRANVILLE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Ledge Cr. Ledge Cr. Ledge Cr. Ledge Cr.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 5-13-66 3-13-66 9-30-70 9-30-70
T T e ORISR s e gt 0.005 0.000
EOBRAN, SUOL. » . vhns oxh o Al iRr e . o .000 .000
ol shipmearat flmar s e e - .045 .088
Chromium (Cr).cveeveeeees | ======= |  cocmeo. .000 .000
Boron (B)..... tessvsesene | mmmmmme b amoaol .085 ol 25
i e T T R (RSN I T .030 .055
SRS LB s s nwi ss sy pmii | Smmwess | mesasse .000 .000
MEECURY THH). vicxsnnsynns || —wrmeve | emgemas <.0005 <.0005
L s LIRS WIRCTA LI IS TSN IR .000 .000
BEEHLO (I Y e apeenssmumen §  mmiwsse | cocamas .000 .000
GRS ACA) s v sivacsnne T Brrvmew— |  mecases .000 .000
Cyamids (CH)....s0uadiis Bl immmeer  }  macswes .00 .00
Chiorida (€1).ccuvecennss 13 16 5.0 14
Manganese (Mn).....couue. .22 01 .005 .048

Y08 AR Yeeisns e .07 .00 .017 034

Caledum (BaYe ... deeuinns 5.8 820 0 Newmaia B SR
Magnesium (Mg)..vveeneen. 2.6 P77 v [ e e E e
SOdEMN CME). . cviiceinnaen 4.6 A B
Potassium (K)eeuooevuuons 1.6 18 ] eeammna A mmraTa
Flosrhdes (F)aulsn s aihs 1 % LS e T LR R .
SLlioa THIOEY. .. voun e 6.6 % R N e L R
Bicarbonate (HCO03)....... 9 L S e o
Carbonate (CO3).......... 0 N AN e e A U L T
Sulfate (S04)....... 9.0 41 ol ARRSSER LTI AR s
Nitrate (NO3)...... Yy 5 il e R
Dissolved Solids......... 69 1245 RN T s R L e
Hardness as CaC03:

TotaT = wiais s o i m o 27 L e [ —"

Noncarbonate....... i - 20 o) SN (o= SER N
Alkalinity as CaCO3...... 7 Sefetn IO | 4 oltene R [
Specific conductance

(micromhos at 25°C).... 77 205 | deiima VR SPIEE0Z
Pl i 0 n e n o . Vs 6.2 i SSERRE AP TS SR S e
Tenmparature. v vs. oo il L8 SRR Selie sl 2245 24.5
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OXFORD, GRANVILLE COUNTY

OWNERSHI?P:

Municipal. Total population supplied, about 8,100 in 1970 (2,300 metered
customers) .

SOURCE:

Tar River and Hachers Run. Hachers Run is impounded in Lake Devin and raw
water is pumped from Tar River to the lake. The Tar River intake is
approximately 5 miles southwest of Oxford at lat 36°16'03", long 78°40'08".
Water flows by gravity from Lake Devin to the treatment plant.

RAW-WATER STORAGE:

Lake Devin, 413 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 2.0 mgd with a storage of 413 million gallons.
TOTAL USE: |

Average (1970), 2.0 mgd, metered; maximum daily (8-31-70), 2.65 million
gallons.

INDUSTRIAL USE:

1.5 mgd, estimated. Principal users include Burlington Industries, Inc.,
Steinfeld Mills, and J. F. D. Electronics, Inc.

TREATMENT:

Prechlorination, coagulation with alum and lime, sedimentation, addition of
carbon for control of taste and odor, rapid sand filtration, addition of
phosphate compounds for corrosion control, adjustment of pH with soda ash,
and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:
3.2 med.
PUMPING CAPACITY:

Raw water from Tar River to Lake Devin, 1.5 mgd. Raw water by gravity from
Lake Devin to treatment plant, 2.7 mgd.

Finished water, 4.0 mgd.
FINISHED-WATER STORAGE:

1 clear well, 500,000 gallons; 3 elevated tanks, 300,000 gallons each.
FUTURE PLANS:

Filter media will be changed from sand to anthracite to increase treatment
plant capacity to 4.5 mgd. The lack of a dependable raw-water supply is a
major problem. Several alternate solutions are under consideration but
plans are not definite at this time (November 1970).
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OXFORD, GRANVILLE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Oxford is in the central part of Granville County where the
topography is characterized by rolling hills with gentle to steep slopes.
The area is drained by tributaries of Fishing and Coon Creeks of the Tar
River basin. Streams in the vicinity of Oxford generally have below-
average low-flow yields. The low-flow yields generally exceed 0.001 mgd
per square mile. The average discharge of streams is 0.6 mgd per square
mile. The 7-day, 2-year low flow is 0.0l mgd per square mile. Lake Devin
is basically a storage reservoir for water pumped from Tar River since it
impounds runoff from only 1.55 square miles on Hachers Run. Oxford has
experienced water shortages several times in recent years. Possibly the
best solution to the raw-water supply problem is to construct a storage
reservoir on Tar River.

Ground water: Oxford is predominantly underlain by granodiorite, and rocks
of the metavolcanic unit are exposed on the west edge of the town. The
depth of weathered rock differs considerably. The maximum reported depth
is 85 feet, but in most areas the depth is less than 30 feet. Well yields
are somewhat lower on the average than most wells in the Piedmont section
of the State. Reported yields in or near the town seldom exceed 10 gpm,
but it is probable that these figures reflect pump capacities rather than
true well yields. Wells in draws and flat areas that penetrate about 150
feet of hard rock should be capable of yielding an average of about 15-25
gpm on a sustained basis.

The chemical quality of water from the granodiorite and metavolcanic
rocks is usually suitable for most domestic and industrial uses. However,
excessive hardness is present in water from some locations in both rock
units.
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OXFORD, GRANVILLE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of
water (raw;finished)...

Date of collection.......

Tar River
Raw

9-29-70

Tar River
Finished

9-30-70

Copper (Cu)uvssacnsn
CobaltE M GO . oz o ovmsints
AT ZT N G roia oo o s
CHEOMINM LT oo e e eman
Boron (B)..... Al (R u T
Strontium (Sr)...... e
Barduny (BA Yo n ust feisna
Mereury (Badsisis cnswoaha
EORG PR ) i ssanionnasdbis
b M [y T s ) A S e
Cadatium™eed J. 0. 700 crs o ioiaie
0, 7 v B b fi 5 T e R Wi
CHlortde L) . Caescnaasnse
Manganese (MN)..cececenns
10 )1 -0 e e e S 1
Calcium (Ca)..... i e
Magnesium (Mg)eveeeeooens
Sodium (Na).veesoosasscos
Potasdivm (K)ot .. iaenas
Fluoride ((F)x .. c cnwaiaaias
Silica (Si02). . veawisa Lo
Bicarbonate (HCO3)....0..
Carbonate (CO03).cvveesvne
Sulfate WS04 IF e dids s ne
Nitrate (NO3)...... oo doing
Dissolved So0lidsS..cceeess
Hardness as CaCO03:
Total..... i
Noncarbonate....ceeee S
Alkalinity as CaCO03.....

0.480
.000
.060
.000
.035
.030
.000

<.0005
.000
.000
.000
.00

- ==
-———

0.090
.000
.360
.000
.095
.055
.000

<.0005
.000
.000
.000
.00

Specific conductance
(micromhos at 25°C)....

P eia a oy e wdeld FTL

Temperature.....

Tar River Tar River
Raw Finished
5-13-66 5-13-66
. 6.0
oy .01
.03 .04
6.3 6.6
) liesie.
5.0 12
2.0 228§
all. .0
5.8 4.4
29 33
0 0
7.6 19
3 33
55 72
26 24
2 0
24 27
77 119
6.5 052
8 | --==---

Note.--Water analyzed also includes some water from Hatchers Run.
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GUILFORD COUNTY
WATER-RESOURCES APPRAISAL

Guilford County is in the Piedmont Province in central North Carolina.
The topography varies from almost level to gently rolling, rolling, and hilly.
The county is drained by tributaries of the Haw and Deep Rivers of the Cape
Fear River basin. There are no large rivers in the county, as most streams
originate in the county or in Forsyth County along the boundary line. For
streams in the county, the average discharge is 0.8 mgd per square mile.
Minimum flows are variable, ranging from 0.1 mgd per square mile in the west-
central part of the county to 0.003 mgd in the area east of High Point. The
average minimum flow in the county is 0.03 mgd per square mile. The 7-day,
2-year low flow averages 0.07 mgd per square mile. Greensboro, High Point,
and Jamestown obtain their water supply from surface-water sources. Other
municipal supplies and most domestic and industrial supplies are obtained from
ground-water sources. The county's population in 1970 was 288,590.

Six irregularly distributed geologic units underlie Guilford County.
tneissic rocks crop out in several irregular belts across the northwestern
third of the county. These belts are separated by areas of porphyritic
granite that have intruded the gneiss. Schistose rocks underlie irregular-
shaped areas in the southeastern two-thirds of the county. These are sepa-
rated by areas of sheared granite. Sheared granite is the predominant rock
type and it covers about 25 percent of the area. An irregular belt of slate
extends across the southeastern corner, and in a small area on the south edge
of High Point. ©Small outcrops of diorite occur in several places. The two
largest bodies of diorite are found in the southern half of the county: omne
north of High Point, and the other at the Alamance County line. In Guilford
County, the diorite unit is not hydrologically significant. An irregular
shaped finger of mica-schist extends southwestward from the northeast corner.

On the whole, the rocks form better-than average aquifers for the Pied-
mont Province. This is partially due to a relatively large part of the county
being underlain by mafic-volcanic rocks which generally are good hard-rock

aquifers. The mica-gneiss rocks and granite generally form good aquifers
also,

A few dug or bored wells are used in the suburban areas for domestic and
stock supplies. These wells generally are satisfactory where they are con-
structed deep enough that they do not go dry during extended dry periods.
Most wells constructed during the last few years are drilled wells, 4 to 8
inches in diameter, and are tightly cased into the unweathered rock. The
following table shows typical reported yields and average depth cf drilled
wells in the various rock units:
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GUILFORD COUNTY
WATER-RESOURCES APPRAISAL

Yield (gpm) Average

Rock unit
Maximum | Average degth (Teet)
Mica-gneiss 50 16 123
Granite 70 14 175
Mafic volcanic rocks 200 36 163
Felsic volcanic rocks 15 10 273
Mica-schist 20 [ 11 116

The chemical quality of ground water in all parts of the county is gener-
ally good, and in most cases is acceptable for domestic and most industrial
uses without treatment. In some areas, hardness is higher than desirable.

The available quantity of ground water in Guilford County is adequate for
domestic, small municipal, and moderate industrial needs. Where higher yield-
ing wells are needed, care must be taken in the location and management of the
well fields. The better supplies in the county generally are obtained from
wells drilled in draws and small valleys where thick soil cover is present.
For wells drilled in that part of the county underlain by felsic volcanic
rocks, the average sustained yield of a properly-constructed well in a draw or
valley should be on the order of 0.02 to 0.03 mgd. In similar topographic
situations in cther parts of the county, a properly-constructed well should
have a sustained yield of about 0.04 to 0.06 mgd. The average maximum amount
of ground water that may be considered available for withdrawal throughout
most of Guilford County is about 0.25 to 0.30 mgd per square mile.
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GIBSONVILLE, GUILFORD COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,500 in 1970 (955 metered
customers, 100 of which are in suburban areas).

SOURCE :
Six wells (Nos. 2, 4, 8, 10, 11, 14).

Wwell No, 2, Gu-378, located at: lat 36°06'29", long 79°33'05". Driller:
Sydnor Well Co. Date drilled: not available. Total depth: 200 ft. Diam:
8 in. Cased to: 107 ft. Type of finish: open hole. Topography: hill
top. Aquifer: gabbro(?). Static water level: not available. Yield:
15-20 gpm. Type pump: turbine. Pump setting: not available.

Well No. 4, Am-218, located at: lat 36°06'24", long 79°32'13". Driller:
Virginia Supply and Well Co. Date drilled: 1948. Total depth: 396 ft.
Diam: 8 in. Cased to: 84 ft. Type of finish: open hole. Topography:
hillside. Aquifer: granite-gabbro. Static water level: 54 ft. Yield:
125 gpm. Type pump: turbine. Pump setting: 273 ft.

Well No. 8, Gu-379, located at: lat 36°06'12", long 79°33'02". Driller:
Heater Well Co. Date drilled: 1962. Total depth: 275 ft. Diam: 6-1/4
in. Cased to: 49 ft. Type of finish: open hole. Topography: valley
flat. Aquifer: gabbro and quartz. Static water level: not available.
Yield: 108 gpm. Type pump: not available. Pump setting: not available.

Well No. 10, Gu-380, located at: lat 36°05'56", long 79°32%'54". Driller:
Bainbridge and Dance. Date drilled: 1965. Total depth: 500 ft. Diam:
6-1/4 in. Cased to: 27 ft. Type of finish: open hole. Topography:
valley flat. Aquifer: gabbro. Static water level: not available. Yield:
100 gpm. Type pump: not available. Pump setting: 114 ft.

Well No. 11, Gu-381, locatad at: lat 36°06'39", long 79°32'57". Driller:
Bainbridge and Dance. Date drilled: 1965. Total depth: 425 ft. Diam:
6-1/4 in. Cased to: 22 ft. Type of finish: open hole. Topography:
valley flat. Aquifer: gabbro. Static water level: not available. Yield:
125 gpm. Type of pump: not available. Pump setting: 180 ft.

Well No. 14, Am~217, located at: 1lat 36°06'43", long 79°31'48". Driller:
Bainbridge and Dance. Date drilled: 1969. Total depth: 500 ft. Diam:
6-1/4 in. Cased to: 24 ft. Type of finish: open hole. Topography:
hillside. Aquifer: granite. Static water level: not available. Yield:
35 gpm. Type pump: submersible. Pump setting: 200 ft.

TOTAL USE:
Average (1970), 0.3 mgd, estimated from rate and time of pumping.
INDUSTRIAL USE:

0.2 mgd, estimated. Principal users include Cone Mills, Liberty Hosiery
Mills, and Kardon Industries, Inc. :

TREATMENT:

Chlorination, addition of phosphate compounds for corrosion control, addition
of "Aquadine” to hold iron and manganese in suspension.
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GIBSONVILLE, GUILFORD COUNTY

FINISHED-WATER STORAGE:

Two elevated tanks, 75,000 and 125,000 gallons; one reservoir, 154,000
gallons.

FUTURE PLANS:

There are plans to enlarge the system. The possibility of using surface
water as a source is under study. At this time, it appears likely that the
town will connect its system with one of the nearby city systems for
supplemental supply, or possibly for its total water supply.

WATER RESOURCES-APPRAISAL:

Surface water: Gibsonville is on the Alamance-Guilford County line.
The area is drained by small tributaries of Alamance Creek and Reedy Fork.
The low-flow yield of streams in the immediate vicinity of Gibsonville
ranges from 0.002 to 0.01 mgd per square mile. Streams with less than about
5 square miles drainage area can be expected to go dry occasionally. The
average discharge of streams is 0.6 to 0.8 mgd per square mile,
and the 7-day, 2-year low flow is 0.05 mgd per square mile. The
largest nearby stream with water of acceptable quality as a potential

source for future water supply is Alamance Creek about 4.0 miles south of
town.

Ground water: The Gibsonville area is generally underlain by gabbro and
greenstone schist. These rocks have weathered to a relatively dark soil
that is as much as 100 feet thick in places. Water occurs in the openings
of fractures, bedding planes, and schistose structure in the rocks. The
combination of openings and ample soil cover are favorable for above-
average well yields as compared with the Piedmont Province in general.

Six wells currently supply all water used by the Gibsonville system.
According to information furnished by the town, yields of these wells range
from 15 gpm to 125 gpm and average about 85 gpm. The wells are either 6-
inch or 8-inch diameter and range in depth from 200 feet to 500 feet.
Depths of casing range from 22 feet to 107 feet and average about 52 feet.
The wells are spaced from about 1,300 to about 4,500 feet apart. It is not
known if pumping interference occurs between the wells, but it is probable
that some interference does occur between wells that are located less than
2,500 feet apart. If new wells are located approximately one-half mile
apart and are drilled to depths up to 250 or 300 feet in topographically
low areas, a sustained yield averaging about 0.03 mgd for each well may be
reasonably expected. With proper management, there is good potential for
increasing the ground-water supply.

The chemical quality of water produced by the Gibsonville wells is
acceptable for most uses, although some of the water is hard and iron is

locally a problem. The water is effectively treated with "aquadine" at
each well.
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CITY OF GIBSONVILLE
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GIBSONVILLE, GUILFORD COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Well No. 2 | Well No. 4 { Well No. 6 | Well No. 8

water (raw;finished)...
Date of collection....... 3-31-66 3-31-66 3-31-66 3-31-66
Coppee {Lu)......... .. 00 ) seemcee | ceceeio i Sl | esenses R
COBEEE (0. e vvrrenean)  dmtncar | meceeen e Fadesae B ~saiena
s Do Tl (7o) [ U | (R PPUPRUIURO NP [ = i-E S |
Chwemilen (). ......c. ool ear-—- | —ecmeen  Fisalame. | sdcea—e
PO B ) e e veonrenee il glmmet——= | —ccoceen N mmamme L smesaes
Strontium (ST)ieeeeeens Foill o= ] dwerdon V) e L. ) afmmass
Bapdon CHa). .v.viovengoen f mememmw- | o0 ] THebeids Lo msame==
Mercury (Hq).evevevcavaaes | mmmmmee 1 memcmee | mmmeean | memamee
Laad (Pb)...civnnnios vree | mmmmmem} memmaie | mmmeeee  mmemees
Edhtom (X4}, . couveranny R T e B T INE TP
Cadmiom (Cd),..vo00uiva I T B B el TR L
Cyanide (CM)....ovecuas I B e Lol DL EED T S o =Ll el
Chloride (GF) ... i cecnns ’ 15 5.0 2.8 7€
Manganese (MD)uu.vennenns 01 .12 .02 .01
Iron (Fel.usivieeneeense . .10 42 .03 .10
Calcium (Ca)eeeanenn i 27 20 29 21
Magnesium (Mg).....eovve.. 14 6.6 13 9.5
Sodium (Na)eoeeeeaoaaen =l 7.9 8.3 6.0 6.5
Potassium (K)oveveesunos . .7 2.3 .9 6
Fluoride (F).veeeiveane.. .1 .2 o3 .2
Silica (Si02).......... e 32 35 26 33
Bicarbonate (HCO3)...... . 134 105 154 106
Carbonate (CO3)........ i 0 0 0 0
Sulfate (SO4)...covrvnn.. 8.0 5.0 6.2 7.0
Nitrate (NO3).......... N 1.9 .2 .6 3.1
Dissolved Solids......... 183 135 168 146
Hardness as CaC03:

Total..eievenoeeeannn Bg 123 78 128 92

Noncarbonate........... 13 0 2 4
Alkalinity as CaCO3...... 10 86 26 87
Specific conductance

(micromhos at 25°C).... 276 194 279 . 208
. EHE A M e T 7.3 6.9 7.2 7.0
TempPeratuUre. veeeeesnnsss 15 15 16 16

Note.--Additional analyses, 3-31-66 and 12-1-70, are on the two following
pages.
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GIBSONVILLE, GUILFORD COUNTY

ANALYSES
(In milligrams ner liter)

Source, or type of Well No. 10 {Well No. 11

water (raw;finished)... Finished
Date of collection....... 3-31-66 3-31-66 3-31-66
el PR i || Sk S | WO S} It
e LR SRR [oig (AR B A FRI
L e R, = - e R R A,
s ) RN SO SRS R O U <
BOEOE LRIt~ s esesenrisifen Q=== L. on ) e
SEECnEIpE EPE). ., ..... ke W=~ Bl s--~=-b [ annsrns
Bavium (BA)...oueeenanas o JEHIT o= e pssseos L) | emeee
Mereury (Hg).......cv.oeo § mmmmeee b memeen 1 e
kegd (PD)ilaceivaiess N e B el SRR
LICREom CTL) oo v vinsriloe os=—"="~=" B —veauk B cecoass
Cadmimm (CA)......c0000len 2= ==== | ===mase | daeac..
Cyanide (CN)...ovcvuaaass § ==m==m  } ol=recans § camonas
Chlovide €81y, .,.......L. 48 6.7 23
Manganése (Mn),.....ocuoles 03 .06 .04
Dot (P ). s ecncnnnahn 2 .08 .08
Colcivw (Ca), ,vovsouieihes 48 38 41
Magnesfium (ME8)...o..cvnuee 17 16 " 5
Soa it (). i erennsaendes 14 8.5 12
Potassium (K).vuioooee.... 2.8 1.1 Lv7
Fluprdde [F)..cneennssoies -, 51 A
BidEem (EUDEY. .o inuiulid 36 31 33
Bicarbonate (HCO03)....... 173 195 182
Carbonate (CO3).......... 0 0 0
Sulfate {804). ........5, 19 10 12
Nitrate (NO3)...... gL .3 .2 7
Dissolved Solids......... 264 203 243
Hardness as CaC03:

Pounk. .ol ..z ‘e 3y vedE 191 160 172

Noncarbonate....... . %9 0 24
Alksliniry ap Gal03.,. ... 42 60 49
Specific conductance

(micromhos at 25°C).... 460 342 387
> P N i 7.1 7.4 7x7
Temperature,.,......... ; 16 16 16
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GIBSONVILLE, GUILFORD COUNTY

ANALYSES
{(In milligrams per liter)

Source, or type of
water (raw;finished)...

Date of collection

.......

Well No. 11 jWell No. 14

Copper (Cu).......co000ns
Cobalt (Co)....
7 o Lol -0 1) e S S
Chromium (Cr).ee.eveeenns
Boron (B).....
Strontium (Sr)
Barium {Ba)
Mercury (Hqg)..
Lead (Pb).....
Lithium (Li)
Cadmium (Cd)

..........

-----------

-----

-------------

-------------

Cyanide (CN)....... o o o)
Chloride (Cl).....c0ve...
Manganese (Mn)..... P 1, 4
Iron (Feluveereerenronnna

Calcium (Ca)
Magnesium (Mg)
Sodium (Na)...
Potassium (K).
Fluoride (FJeveeveooannns
Silica (Si02)...... ea sl
Bicarbonate (HCO3).......
Carbonate (CO3).....
Sulfate (S04)
Nitrate (NO3)..iv.eeneoosn
Dissolved Solids....
Hardness as CaC03:

-----------

............

------------------

------

12-1-70 12-1-70

0.135 0.000
.000 .000
.160 .250
.000 .000
.008 .007
.200 .080
.000 .000
.000 .000
.000 .000
.000 .000
.00 .00

6.8 5.1
.007 .000
.000 .000

Specific conductance
(micromhos act 25°C)....

pH.

Temperature

-----
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GREENSBORO, GUILFORD COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 160,000 in 1970 (44,000 metered
customers, 521 of which are in suburban areas).

SOURCE :

Reedy Fork and Horsepen Creek impounded in Lake Brandt, Brush Creek im-
pounded in Lake Higgins, and Reedy Fork impounded in Lake Townsend. The
City has two systems: the Mitchell system is supplied by Lakes Higgins and
Brandt and the Townsend system by Lake Townsend. The intakes for the
Mitchell system are in Lake Brandt about 3-1/2 miles north of

Greensboro at lat 36°10'19", long 79°50'20". The Townsend system intakes

are in Lake Townsend about 3 miles northeast of Greensboro at
lat 36" 117248 ) long 79%43'56".

RAW-WATER STORAGE:
Lake Higgins, 0.8 billion gallons.
Lake Brandt, 2.2 billion gallons.
Lake Townsend, 6.5 billion gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 37.4 mgd with a combined adjusted storage of
9.4 billion gallons.

TOTAL USE:

Average (1970), 21.0 mgd, metered; maximum daily (6-19-70), 28.5 million
gallons.

INDUSTRIAL USE:

3.5 mgd, estimated. Principal users include Burlington Industries, Oak
Ridge Textiles, Swift Poultry Company, and Guilford Mills.

TREATMENT:

Prechlorination, coagulation with alum, sedimentation, rapid sand filtration,
addition of phosphate compounds for corrosion control, adjustment of pH with
lime, post chlorination and fluoridation. Occasionally carbon is added for
control of taste and odor.

RATED CAPACITY OF TREATMENT PLANTS:
Mitchell Plants (2), 24 mgd.
Townsend Plant, 20 mgd.

PUMPING CAPACITY:

Raw water: from Lake Brandt 46 mgd; from Lake Townsend, 40 mgd. Finished
water: Mitchell system, 37 mgd; Townsend plant, 42 mgd.

FINISHED-WATER STORAGE:

Lake Daniel Reservoir, 18,000,000 gallons, one clear well, 3,000,000 gallons,
two reservoir tanks, 2,000,000, and 2,000,000 gallons; six elevated tanks,
2,000,000, 1,500,000, 500,000, 200,000, 1,500,000, and 500,000 gallons.
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GREENSBORO, GUILFORD COUNTY

FUTURE PLANS:

System considered adequate to 1990. Townsend treatment plant, at Lake
Townsend, is readily expandable to 40 mgd capacity when required.

WATER-RESOURCES APPRAISAL:

Surface water: Greensboro is in the center of Guilford County where
the topography is characterized by rolling hills with moderate slopes. The
area is drained by numerous tributaries of the Haw and Deep Rivers. Streams
in the north and west part of the city generally have higher low-flow yields
than those in the south and east. The low-flow yield of streams to the
north and west generally exceed 0.05 mgd per square mile while those to
the south and east generally exceed 0.0l mgd per square mile. The average
discharge for streams in the immediate vicinity of Greensboro is 0.8
mgd per square mile and the 7-day, 2-year low flow is (.07 mgd per
square mile.

Greensboro, with the construction of the Townsend System, greatly
expanded its water supply in 1968, and it should be adequate for the fore-
seeable future.

Ground water: Greensboro is underlain by crystalline rocks, principally
granite and schist. The overlying mantle of weathered rock is generally
more than 50 feet thick and may exceed 100 feet in some places. Wells
normally are drilled to depths of 100 to 200 feet and reported yields range
from about 5 to 40 gpm. Large yields ranging up to 200 gpm are reported
from wells that are 200 to 450 feet deep. Generally wells in the schist
are more productive than those in granite.

The chemical quality of ground water is suitable for most uses without
treatment, but locally the water may be hard or contain undesirable amounts
of iron.
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GREENSBORO, GUILFORD COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of L. Brandt L. Brandt L. Brandt | L. Braandt

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 1-16-62 1-16-62 14=9=70 12-9-70
CoppRE (BIX). oo sibsasnsnd ] mmimues | wuensss 0.005 0.000
Gobhalt €C0) . ciiisnrs fomosaiil] Sefdsce ) 0 cemsess .000 .000
ZARC AT s corm s one sty ctibe ] mermsaes ] e imen .030 .055
Chromion (Cr)...ocvisavns | ==s-c=e ] covoasa .000 .000
Boron (B)i.ceesesnonsneas | ==mm==c | ec-e-a- 016 135
Strontivm (ST)ecvesesonhs | ommmemes | cecario .030 .055
Barium (Ba).eeeesvancasaea | ===-=-= |} eeme-o- .000 .000
Mercury (HQ)eeeeeeoeeevoe | ===m=== |  cceee-- <.0005 <.0005
Lead (Pb).vcevsecvcacenee | ===m=m= | cocaee- .000 .000
Lithium (Li)eceeveseennea | ======= | —-cema- .000 .000
Cadmium (Cd)eeenvreeenees | === | -=----- .000 .000
Cyanide (CN)...evveecnnea | ====-=- | -—-===-- .00 .00
Chloride (Cl).cccvscesons 3.5 4.5 5.4 6.6
Manganese (MN)...voceevonn .04 .00 004 .000
IEom (Fe). iorsnssanssnrad .02 .01 .069 010
Galetum CO8)cavsinsonnsys 4.4 21 s} mmemees
Magnesium (Mg)eveeeeenons 1.7 I B~ SO e e
Sodium (NA)..ieeacsessons 2.9 2,7 ] s ) cesamss
Potassium (K)eeevweenoooss 2.4 2.5 ] meecmes | | Sewesa-
Fluoride (F). cicvanes P4 a L 2 ewsmidss ] =gt
Silica (S102)..:5.% 2.4 Tal ] e e
Bicarbonate (HCO3)....... 20 15 ] =gens [ eresese
Carbonate (C03)....c000ee 0 13 AT =defeam LY. emeiem
Sulfate (SO4)...veevnncen 752 £ A rmoowdhe  EedpEts
Nitrate (NO3)..voeves PPN 1.5 ol p mesesEs o osswms
Dissolved S0lidS,..eeee.. 49 96 | -=smees L amsaeea
Hardness as CaC03:

s siinsn. ki FaE 18 65 | EeseEE. o ) Seelieas

Noncarbonate........ - 2 31 | -efee== | srsdahis
Alkalinity as CaCO3...... 16 34 | -Agkrs ) swsimies
Specific conductance

(micromhos at 25°C).... 59 148 ] -memems L osegpeme
Pl et oo e R Tald 9.6 | -=Ne- T leskSehe
Temperature...coeesevaees | ======= | =—==---- 9.5 9.5
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HIGH POINT, GUILFORD COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 61,000 in 1970 (20,626 metered
customers 45 of which are in suburban areas).

SOURCE :

Deep River impounded in High Point Municipal Lake: The intakes are

at the dam approximately 1 mile northeast of High Point at lat 35°59'43",
long 79°56'42", West Fork Deep River impounded in new (unnamed) reservoir.
Water released from the new reservoir will flow into High Point Municipal
Lake.

RAW-WATER STORAGE:

High Point Municipal Lake, 1.25 billion gallons; new reservoir, 3.0 billion
gallons.

ALLOWABLE DRAFT:

Estimated allowable draft is 30 mgd with an adjusted storage of 3.97 billion
gallons.

TOTAL USE:

Average (1970) 8.40 mgd, metered; maximum daily (7-18-69), 11.2 million
gallons.

INDUSTRIAL USE:

2.9 mgd, estimated. Principal users include Borden Dairy, Inc., Indian
Head Hosiery, Inc., and A & P Dairy Center.

TREATMENT:

Prechlorination, coagulation with alum and occasionally sodium hydroxide,
sedimentation, addition of carbon for control of taste and odor when
necessary, rapid-sand filtration, addition of phosphate compounds for cor-
rosion control, adjustment of pH with sodium hydroxide and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:

12.0 mgd.
PUMPING CAPACITY:

Raw water 16.0 mgd; finished water, 16.8 mgd.
FINISHED-WATER STORAGE:

Two clear wells, 8,000,000 and 3,000,000 gallons; two elevated tanks,
1,000,000 and 1,000,000 gallons.

FUTURE PILANS:

Plan to install 4 new filters to raise capacity of treatment plant to 18.0
mgd by 1972. Comprehensive study of the water system for the purpose of
developing long-range plans to insure an adequate water supply for the
future was in progress in November 1970.
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HIGH POINT, GUILFORD COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: iigh Point is in the southwest corner of Guilford County on
the drainage divide of the Yadkin and Deep River basins. There is con-
siderable variation in the low flow yields of streams in thke immediate
vicinity of High Point, ranging from 0.07 mgd in the northevrn part of the
city to 0.003 mgd per square mile in the southeastern part and averaging
0.02 mgd per square mile. The average discharge of all streams in the im-
mediate area is 0.8 mgd per square mile and the 7-day, 2-year low flow is
0.07 mgd per square mile. With completion of the new reservoir there is
adequate raw-water storage to meet foreseeable needs. The estimated
allowable draft is more than three times as great as present use.

Ground water: Granite and greenstone schist are the predominant rock types
underlying High Point, with a small body of slate underlying the south-
eastern edge of the city. The mantle of weathered rock is as much as 100
feet thick in places. Wells in the city are generally drilled to depths
of 75 to 250 feet. Well yields are reported as high as 200 gpm in the
greenstone schist, 30 gpm in the granite, and 12 gpm in the slate.

The available ground water in High Point area is adequate for small
industrial supplies. Wells spaced about 2,500 feet apart would probably
yield as much as 0.05 mgd on a sustained basis.

The chemical quality of ground water is suitable for most domestic
uses and some industrial processes without treatment. Generally the water
is moderately hard and water from some shallow wells is very hard.
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HIGH POINT, GUILFORD COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of

water {rew;finished)... Raw Finished Raw Finished
Date of collection....... 9-10-65 9-10-65 12-9-70 12-9-70
Copper (Co).eeniiiiannneaa | mmmem=ee | mmmeee- 0.145 0.030
Cobalt (Co)eviinnennnneaa | ======= | =;cee-- .000 .000
Ao Dol oA o) R T B T .040 .056
Chromium (Cr)evesecveseee | ==m==== |  c;eee-- .000 .000
Boron (B)..... F R T il I 016 .056
Strontium (85t).....0uee ee | mmmmmme ] e 055 .030
Barivm (32).......... cece | mmmmmmm ] e .000 .000
Mercury (Hq)e..vereoseone | ======= |  =====--- <.0005 <.0005
Lead (Fb) v ennenroeean | mm=mm== | smoome- .000 .000
Ldthiuw (Ii) e eevsreevsse b =ommm-- ]| —--ec-- .000 .000
Cadmium (Cd).ureevnnereen | —=m==== |  ===--=- .000 .000
Cyanide {(CN).....vveennn g || mErmE-- ] --o-e-d .00 .00
Ostoeide fOI ) 5, woninann s 2.1 7.5 3.9 9.4
Manganese (Mn)......cease .10 .01 .040 .000
Fronl (B 5 o600 5000 s wa .87 .02 <121 010
Caletuwmi-COa), v oimnea o s 6.7 14 ) eemeees ] mmmeee-
Magnesium (MgZ).eeseneeonne 2.0 2.0 | e=s=meee b eemeee-
Sodium (Na),ve'eooroaense 4.3 4.2} mmemmee f emmee--
Potassium (K)veuverunenons 2.4 2.3 m==em== | mmmeee-
Fluoride (F)........ . .2 1.0 oogm------- | mewesae
Silieca (BLD2)........ 000 11 11§ ====== | ==m=s=-
Bicarbonate (BHCO3)..,..... 31 31 ] eemeees ) mmmmee-
Carbonate (CO3)...cvuvnee 0 0 | ~-m===- ] mme=m--
Sulfate (SO4).....veennn 5.2 15 | ------- | me==sx=
Nitrate (NO3)....vvneennn .3 N L Rttt
Dissolved Solids......... 71 A e
Bardness as Cal03:

Total..... . .o oo Bl 26 44 | =====e= | smowems

Noncarbonate..,......... 1 18 ) mmmmmem | mmmmee-
Alkalinity as CaCO3...... 25 25} =e=smme- | mmmmee-
Specific conductance

(micromhos at 25°C).... 69 118 | eeeeeos ] ameeaal
PHoaet@mavs v o ceas . 6.8 7.2
Temperature......oeveeess 24 ] =memeee- 11 10.5
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ORANGE COUNTY
WATER-RESOURCES APPRATISAL

Orange County is in the eastern part of the Piedmont Province. The pre-
vailing topography of the county is that of a gently rolling upland, however
the land surface is more broken and steep in the northwestern and southern
parts of the county. Stream valleys are narrow with steep side slopes and
drainage is generally good. The northeastern part of the county is drained by
the Eno and Little Rivers and their tributaries, the eastern and southeastern
parts by New Hope and Morgan Creeks, and the western and southwestern parts by
Cane Creek and Haw River. For all streams in the county, the average dis-
charge is 0.7 mgd per square mile. Minimum flows in the northeastern part
generally exceed 0.003 mgd per square mile while those in the remainder of the
county average about 0.0l mgd per square mile. The 7-day, 2-year low flow of
streams in the northeastern part is 0.04 mgd per square mile and 0.06 mgd per
square mile in the remainder. Hillsborough, Carrboro, and Chapel Hill obtain
their water from surface sources. .iost other domestic supplies are obtained
from ground water. The Orange-Alamance Water System, Inc., serves Efland and
an expanding rural area that generally parallels U. S. Highway 70. The
county's population in 1970 was 57,707.

The water systems of Hillsborough and Alamance-Orange Water Systems
Corporation in Orange County, and those of Burlington, Graham, Mebane, and Haw
River Sanitary District in Alamance County are connected. Each could supple-
ment the others if necessary.

Most of Orange County is underlain by metamorphosed volcanic rocks that
include tuff, flows, and interbedded sedimentary rocks. Relatively small
bodies of argillite are exposed near Efland, Calvander, and Eubanks. Granite
and gabbro are exposed in all parts of the county with the two largest bodies
being along the northern and southern boundaries. Triassic rocks consisting
mainly of sandstone and shale are exposed in the southeast corner of the
County.

The rocks in Orange County form aquifers of about the average water-yield
potential for the Piedmont Province. Comparison of available well data indi-
cates that granite is the most productive unit with the metamorphosed rocks
and argillite being about equal to each other and slightly less than the
granite. The higher-yielding wells in each rock unit are those located in the
draws and low, flat areas with thick zones of weathered rock overlying the
hard rock. Yields of up to 50 gallons per minute have been reported. Typical
reported yields and average depth of wells drilled in the major rock units are
listed in the table below:

Yield (gpm) Average
depth (feet)

Rock unit
Maximum Average

Granite 50 12 77
Argillite 10 9 95
Metamorphosed

volcanics 30+ 10 L 91
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ORANGE COUNTY
WATER-RESOURCES APPRAISAL

The chemical quality of ground water in Orange County generally is good,
and the water is suitable for most uses with little or no treatment. However,
in localized areas in all parts of the county, excessive concentrations of
iron and hardness-causing constituents are found in ground water.

The availability of ground water in Orange County is adequate for do-
mestic and many small industrial needs. Where the higher yielding wells are
needed, care should be taken in locating and managing the well fields. Until
actual on-site conditions are evaluated, it is reasonable to assume that wells,
spaced one-half mile apart in the granitic-type rocks, would yield 0.04 to 0.05
mgd. Similar wells in other parts of the county would probably have a sus-
tained yield of about 0.02 to 0.04 mgd.
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CHAPEL HILL, ORANGE COUNTY

OWNERSHIP:

University of North Carolina. Total population supplied about 30,000 in
1970 (5,500 metered customers, 1,200 of which are in suburban
areas). Also supplies the Town of Carrboro.

SOURCE:

Morgan Creek, Neville Creek, and Price Creek impounded in University Lake:
The intake is 1-1/4 miles southwest of Chapel Hill at lat 35°53'48",

long 79°07'33". The intake is at the dam and is adjustable to draw

from 2 feet below water surface. The system is interconnected to the

Durham supply. The interconnection has a capacity of 2.0 mgd of finished
water.

RAW WATER STORAGE:
University Lake, 730 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 6.0 mgd with an adjusted storage of 620
million gallons.

TOTAL USE:

Average (1970), 4.2 mgd, metered; maximum daily (9-18-70), 6.68 million
gallons.

INDUSTRIAL USE:
None.
TREATMENT :

Preclorination, coagulation with alum, sedimentation, addition of carbomn for
control of taste and odor, rapid sand filtration, addition of phosphate
compounds for corrosion control, ammoniation, adjustment of pH with lime,
post chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:

5.0 mgd.
PUMPING CAPACITY:

Raw water, 6.7 mgd; finished water, 6.0 mgd.
FINISHED WATER STORAGE:

One clear well, 1,500,000 gallons; two elevated tanks, 1,000,000 and 250,000
gallons.

FUTURE PLANS:

Present plans are for a major enlargement of the system including: a new
raw water reservoir on Cane Creek; increasing raw-water pumping capacity
to 10 mgd; addition of a 8.0 mgd finished water pump; and increasing the
treatment capacity of the plant to 10.0 mgd.
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CHAPEL HILL, ORANGE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Chapel Hill is located on a plateau-like area in the south-
east corner of Orange County. The area is drained by tributaries of
Morgan and Bolin Creeks. Low-flow yield of streams in the immediate
vicinity of Chapel Hill is small, in the range of 0.02 to 0.04 mgd per
square mile. The average discharge of streams is 0.7 mgd per
square mile. The 7-day, 2-year low flow is 0.10 mgd per square mile.
Chapel Hill has restricted water use in the last few years and has obtained
water from Durham. A general expansion of the system is planned.

Ground water: The town of Chapel Hill is underlain by granite, granodiorite,
and Triassic-age rocks such as sandstone, siltstone, shale, and conglomerate.
Adjoining the extreme southern edge of the town is a thin band of metamor-
phosed volcanic rocks. The weathered depths of these rocks range from a
few feet to about 60 feet.

Data are rather sparse for wells in the Triassic rocks at Chapel Hill.
However, it is assumed that ground-water conditions in these rocks at this
locality are similar to conditions in other parts of the Triassic basin.
Generally wells in the Triassic rocks have low yields, but occasional high-
yielding wells (up to 125 gpm) are constructed in local faults or in and
near intrusive dikes or sills in the basin. The granitic rocks and the
metavolcanic rocks form about-average aquifers for the Piedmont Province.
Wells in the most desirable sites and particularly along intrusive
dikes or in the contact zone with other rock types will generally yield
adequate amounts of water for small industrial uses. According to the
available data for wells in the granitic rocks, the average yield is
12 gpm, and the average depth is 78 feet. Most of the wells of record
were drilled solely for domestic supplies, and yields of 8 to 12 gpm are
sufficient. However, it appears that additional anantities could have been
obtained if the wells had been drilled to 150 or 200 feet in depth.

Generally the chemical quality of ground water in the Chapel Hill
vicinity is suitable for domestic and industrial uses. In some locations
the water may be hard and contain concentrations of iron in excess of 0.3
milligrams per liter.
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CHAPEL HILL, ORANGE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Univ. Lake Univ. Lake

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 5-24-66 5-24-66 11-18=70 11-18-70
e s SN - TR L s 0.008 0.020
N R T S st 3% 3 6o s ranai il HEerin = ol . v .000 .000
A s Tl 75 ) 5 o AR o napaieill i M .048 .060
LT L AL e N | IR | S .000 .000
Barom (B)..... cosenvecans | mmmmmme | el .007 105
Strontium (Sr)...... e R e S ) ] e .000 .030
Barium {(Ba)...... S R | (e, .000 .000
Mercury (Hgdeo.voeveeos SO TR | [ e <.0005 <.0005
¥ TR - spag bl stTEErmmas ) ) mhsescs .000 .000
o e et ——————— ——————- .000 .000
CommTE (C8). .. v nseqmns b o= ennaae .000 .000
Aramde CON). o rannapsnnn e B e semneaoo .00 .00
CRTOTIE (CL) s ioeconvne . 4.4 11 6.0 13
Manganese (Mn)....... P .00 .01 -000 120
- L (LS .00 .02 010 059
CRlclmm £TR). cuvevrussiis F ) Yoo, | Ragpomemees lpl (e
Magnesium (Mg)......... - 1.5 1.5  } =e=m=ddm ) stde-oe
Sodimm (Na)..ueeoveannsss 4.0 5.7} memmmeem | mmeeee-
Potassium (K)..... 1.2 L e T e h
RAumetie (B3, . ... ccuonns .1 L BRETET PSRRI O RV S
elktes CBRIARY . et W 11 0y IR SR e R e SR
Bicarbonate (HCO3)..... e 20 2 ) e T
Carbonate (C03)..ccovic.t 0 A R s DR TS
Sulfate (S04)........ dwe 6.6 L R R T (.
Nitrate (NO3).......... .. ! A e [
Dissolved Solids......... 46 80 | meeenes O e
Hardness as CaC03:

PR s s ae i & A 20 4. . i meecedus ey by i

Noncarbonate........ G 3 P B o L e
Alkalinity as CaCO3...... 16 2 | o = 0 LUk el e o Sl
Specific conductance

(micromhos at 25°C).... 63 B, 100, (] srabbiey: 4 698 i,
PH..... TR SN A 1) e 6.4 TRE " A ey Y - a1 SR S
TOMPRERTHTE, . cur s o dad 2% & . DR s o 275 16
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HILLSBOROUGH, ORANGE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,500 in 1970 (1,569 metered
customers, 968 of which are in suburban areas).

SOURCE :

Eno River impounded by a low dam owned by Cone Mills. TFlow supplemented
when necessary by water released from municipally-ewned Ben Johnson Dam on
Eno River. The intakes are 1 mile west of Hillsborough at

36°04'02", long 79°07'39".

RAW-WATER STORAGE:
Ben Johnson Reservoir, 30 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 1.6 mgd with a storage of 30 million gallons.
TOTAL USE:

Average (1970), 0.62 mgd, metered; maximum daily (9-18-70), 0.76 million
gallons.

INDUSTRIAL USE:

0.40 mgd, estimated. Principal users include Hillsborough Textiles, Inc.,
and Cone Mills.

TREATMENT :

Prechlorination, coagulation with alum, sedimentation, addition of carbon
when necessary for control of taste and odor, rapid sand and anthracite
filtration, addition of phosphate compounds for corrosion control, adjust-
ment of pH with soda ash, postchlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:

0.50 mgd. In November 1970, plént had temporary permission to treat 0.75
mgd.

PUMPING CAPACITY:
Raw water, 1.3 mgd; finished water, 1.2 mgd.
FINISHED-WATER STORAGE:

Two clear wells, 150,000 and 50,000 gallons; one stand pipe, 200,000 gallons.

FUTURE PLANS:"

In November 1970, a pipe line was under construction to obtain finished
water from Orange-Alamance Water Systems, Inc., in case of emergency.
Construction of a new 2.5 mgd treatment plant and elevated storage of
500,000 gallons of finished water is scheduled to begin in January 1971.

When the new plant is complete, Hillsborough's system should be adequate for

foreseeable needs.
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HILLSBOROUGH, ORANGE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Hillsborough is in central Orange County where the
topography is characterized by rolling hills with gentle to steep slopes.
The area is drained by tributaries of Eno River of the Neuse River basin.
The low-flow yield of the streams generally exceeds 0.003 mgd per square
mile. The average discharge of streams is 0.7 mgd per square mile.

The 7-day, 2-year low-flow is 0.04 mgd per square mile.

The 30-million gallon reservoir presently in use has a capacity large
enough to meet foreseeable needs. The estimated allowable draft is more
than twice the present use. If needed, additional raw-water storage could
be developed on the Eno River.

Ground water: Hillsborough is underlain by rocks of the Carolina Slate Belt.
These rocks are chiefly gneiss, schist, tuff, and argillite. Weathered
depths of the rocks are at least 60 feet in some places. Average yield of
wells in the area is about 10 gpm, and average well depth is about 92 feet,
according to the available data. Some wells in the vicinity of Hillsborough
reportedly yield more than 30 gpm, and if these wells are located in low
flat areas and are spaced at least 2,000 feet from other wells, they might
maintain such yields indefinitely.

Ground water in the Hillsborough vicinity generally is moderately hard,
and water from some wells contains dissolved iron in concentrations greater
than 0.3 milligrams per liter. 1In general, the ground water is suitable
for domestic and industrial purposes with little or no treatment.
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HILLSBOROUGH, ORANGE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Eno River Eno River Eno River Eno River

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 7-25-66 7-25-66 11-4-70 11-4-70
Copper (Cu)...cceavanesas | =-===== |  coea--- 0.132 0.008
Cobalt (CO)iveerenennccean | =mmmme= | ===e--- .000 .000
L Pt Ty T L R R V210 .020
Chromium (Cr)....... casne | =emeee= | smame-- .000 .000
Boron (B)..... T . 125 .1c0
Strontium (Sr)...... ceses | mmmm=== ] meeee-- .030 .030
Barinm (BR) .o srsasianans R e T Bt .000 .000
Meradry (Ha)oe s evassnanas Ji =—===== I  =mer-=- <.0005 <.0005
Lead (Fb),...... R e i ettt .000 .000
LithEom (L) . seeseas R e e B TP .000 .000
Cddmivm (Cd).. . vasiovsans | mmm—=== &  —Eoco=— .000 .000
Cyanude=s(E Yy . o 16 8<% 5 savl [nh~omrree (REsESE-Fiow .00 .00
Chloride (C1)...ccivcnes . 1.2 6.6 4.6 TS
Manganese (Mn)..eeveceasn .08 .00 055 .100
TR R .20 .01 148 .007
Calcivm (Ca),cvsnvs PR A 5.8 12} seee==eBAT SRR S
Magnesium (Mg).eoeo... rx 2.5 2.5 ] seesde Tegsasni
Sodium (Na).eeeeens. - bob gl i mseweiesl e e
Fotagsiom (K)..osacaaann : 1.4 1.4 | =emm=e= | ememe--
Eluskide - (F )., hilricsaas il 1 R L (s B
g LY R T e AR T 1 - = 1 S B
Bicarbonate (HCO03)....... 33 43 | emeemee | e
Carbonate (CO3)...vvveons 0 e T e e R R e
Sulfate (S04)...... S 4.0 17 ] meemme= ] mmmmee-
Hitrate (NO3)...... 2s29%Y 2 I B T Bttt
Dissolved Solids........ . 54 86 | m=me--- ] mmm----
Hardness as CaC03:

PO LAl ssiasags oe B e 25 S [l = = R <5 =

Noncarbonate........... 0 18 | Ssssmedai M mnseose
Alkalinity as CaCO3...... 27 o O e S S
Specific conductance

(micromhos at 25°C).... 70 I ESRS—| g C T
PRI NN, S R e 5 6.6 i | SR o RS e
Temperature..ceeeseesoss 5 24 24 16 16
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ORANGE-ALAMANCE WATER SYSTEMS, INC., ORANGE COUNTY

OWNERSHIP:

Orange-Alamance Water Systems, Inc. Total population supplied, about 3,000
in rural Orange and Alamance Counties (850 metered customers). The area
served includes the Town of Efland and rural customers in a belt that
parallels U. S. Highway 70 and extends into Alamance County.

SOURCE ;

Eno River impounded in corporation-owned lake. The intakes are at the dam
just upstream from U. S. Highway 70 at lat 36°05'04", long 79°08'29".

RAW-WATER STORAGE:
Corporation Lake, 30 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 1.3 mgd with a storage of 30 million gallons.
TOTAL USE:

Average (1970), 0.20 mgd, metered; maximum daily (9-2-69), 0.82 million
gallons.

INDUSTRIAL USE:
Negligible.
TREATMENT:

Prechlorination, coagulation with alum, sedimentation, addition of potas-
sium permanganate for control of taste and odor when needed, high-rate mixed-
media filtration, addition of phosphate compounds for corrosion control,

ad justment of pH with caustic soda, and postchlorination.

RATED CAPACITY OF TREATMENT PLANT:

1.0 mgd. The treatment plant is about 2 miles west of Hillsborough.
PUMPING CAPACITY:

Raw water, 2.0 mgd; finished water, 2.0 mgd.
FINISHED WATER STORAGE:

One clear well, 100,000 gallons; four elevated tanks, 300,000, 300,000,
100,000, and 100,000 gallons.

FUTURE PILANS: None. System began operation June 13, 1969, and is adequate for
foreseeable needs.
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URANGE-ALAMANCE WATER SYSTEMS, INC., ORANGE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: The area served by Orange-Alamance Water Systems, Inc., is
in the Piedmont section of North Carolina, and is drained by tributaries
of Eno and Haw Rivers. The low-flow yield of the streams in the immedi-
ate area generally exceeds 0.003 mgd per square mile. The average dis-
charge for streams is 0.7 mgd per square mile. The 7-day, 2-year low flow
is 0.04 mgd per square mile. The 30-million gallon reservoir presently in
use has a capacity large enough to meet foreseeable needs. The estimated
allowable draft is many times present use. If needed, additional raw-
water storage could be developed on the Eno River.

Ground water: The principal rock type is known as the metavolcanic unit.
It contains gneiss, tuff, schist, and some argillaceous slate and lava
flows. Between the towns of Mebane and Efland and in the northernmost
part of the area served by the Orange-Alamance Water Systems, Inc., the
main rock type is granite.

Generally, the rocks underlying the area form some of the best aqui-
fers in the Piedmont part of the State. The fractures and bedding
characteristics of these rocks together with ample thickness of the
weathered rock tend to provide favorable conditions for well yields that
are adequate for domestic and many small industrial uses.

Although the company serves practically all the people in the
district, there is still the potential for adequate ground-water supply
for domestic and small industrial needs that may prove to be a valuable
supplement to the supply during extended dry periods.

Well depths average about 90 to 100 feet, and the average yield is 10
to 12 gpm. It may be possible to increase the average yield if the wells
were drilled to about 150 or 200 feet. The higher-yielding wells
generally are located in draws or low flat areas.

The chemical quality of ground water from the metavolcanic rocks is
generally acceptable for domestic and some industrial uses with little or
no treatment. Water from the granitic rocks is quite good chemically, and
for most uses requires no treatment. Hardness-causing constituents are
excessive in some water from the metavolcanic rocks, and in some locali-
ties in granite dissolved iron is excessive.



150

ORANGE - ALAMANCE WATER SYSTEMS INC.

36°10

36°05

Co.

ALAMANCE

ORANGE CO.

ov3

36°10'

—36°05'

/\ intake

———— F——

| 2

EXPLANATION
X Treatment plant

Areg served



ORANGE-ALAMANCE WATER SYSTEMS,

151

ANALYSES
(In milligrams per liter)

INC., ORANGE COUNTY

Source, or type of Eno River Eno River Eno River Eno River

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... ke 471 Ll=4=74 11-4-70 11-4-70
Copper (Cu).eeveeveennnse | =======~ |  =-=---- 0.002 0.008
Cobalt (Co).vveervnconene | ===-=== | ==me-e- .000 .0C0
BINE KB} L, vsnnscasunsnser] sam=rsms dos pmmmesa .040 118
Chtomium (Cr)ee.cenees eas | mmm=m== ] emee--- .000 .000
Boron (B)..... P o LI e TR T i ot . 145 .140
SEECHETE (SE ). « v wss vonte [oem—r==m= L8 B .030 055
Barium (Ba)eeoeeooan s aeall AEEEHTE podlle e .000 .000
MeneR CHO ) o2 & 50 s i sinibint ARz "=5) il EoT==i= <.0005 <.0005
R NEBY . o ysveninssfibenhs THEETe=— 0010 sH-Eansn .000 .000
Lithium (Li)........ R e = = L R s .000 .000
Badmiim (Cd) e vn v vwons onen He —mm=m=d M ESscsss .000 .000
(£85I AR o W AT RN T T il Sl il i et .00 .00
Oblordfe (C1)....vvivenn i é.2 10 4.0 11
Mamngenese (M) ....coa00 R e Tttt .005 010
Iton (Fa)....... 2 s -0% .00 .000 017
Calcium (Ca)..... e 6.3 B L TR
Magmesiva (ME).cucsvosnns 26 2.8} cuieene U epccees
Beddim ((Na Y s o abvdts s 4,7 15 Ul mmseces ) snssnee
Botessivm (). .uvecusuriia, 2.5 % ) sUSpens | ] asanmn-
Binopdae (W5 . Lus i 500 i b O R [ - S b= T e
Sildea (ST02). . i ve o on oA 14 13} meemeeem | e
Bicarbonate (HCO3)....... 34 KT N B T B
Carbonate (C03)...cvvens. 0 0 | --===-= | ==-----
Sulfate (S04)........ i 4.8 - L R S . I
Hitrate (FOR).sr.s inssnus Laid 5 NN f TSR [ERSCREE
Dissolved Solids.,....... . 12 -7 R | A
Hardness as CaC03:

Lotali, S eiae.s ¥ s 2Tt - 26 i o | |1 - O S| (IS

Noncarbonate...... R 0 R [ O [
Alkalinity as CaCO3...... 28 Nt il | ] caimmas
Specific conductance

(micromhos at 25°C).... 71 £ TARIEE S B T 2 L Y (g e
21 CHRRRESE NP S el e e ¥ 6.9 @GP L ae KPS T== Gl Semaash
TemperatiTee. . o v « ot s 16 16 16 16
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PERSON COUNTY
WATER-RESOURCES APPRAISAL

Person County is in the Piedmont Province in the north-central part of
North Carolina. The topography of the county is characterized by rolling hills
with gentle land slopes except in the headwaters of many streams, particularly
in the northwestern section of the county, where the relief is more broken and
steep. The northern and western sections of the county are drained by Hyco
River and its tributaries; the southern section by Flat River and its tribu-
taries; and a small area along the eastern boundary of the county by the head-
waters of the Tar River. The average discharge of streams in the county ranges
from 0.5 to 0.7 mgd per square mile. Minimum flows are generally small, in the
range of 0 to 0.005 mgd per square mile. Streams with as much as 70 square
miles drainage area have been observed to go dry. The 7-day, 2-year low
flow of streams in the county averages 0.04 mgd per square mile. Roxboro
obtains its municipal supply from surface sources, and serves about 10,000
people. Other domestic supplies in the county are obtained from ground-water
sources. The county's total population in 1970 was 25,914.

Person County is underlain by seven rock units. The northwestern one-
third of the county is underlain by gneiss and schist. Large bodies of granite
occur in the southwest corner and central part, argillite and tuff underlie the
northeastern and south-central part, and gabbro-diorite and slightly meta-
morphosed volcanic rocks are found between the larger units in almost all parts
of the county.

The granitic rocks and the argillite form better aquifers in the county
than the gneiss, schist, or metamorphosed volcanic rocks. ZLarge variations in
yield have been noted in the same rock unit. Indications are that there is a
direct relation between depth of weathered material and well yield in the
argillite and metamorphosed volcanic rocks. In the granitic rocks it appears
that well yield is mainly influenced by topography.

The table below was compiled from available well data from Person County,
and it shows rhe maximum and average reported well yields and the average well
depth for each major rock unit.

Yield (gpm) Average

Maximum | Average | depth (feet)

Rock unit

Gneiss & Schist 15+ 5 85
Granitic rocks 25 8 82
Argillite 30 6 78
Metamorphosed

volcanics 30 5 96
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PERSON COUNTY
WATER-RESOURCES APPRAISAL

Ground water in Person County is principally of the magnesium and calcium
bicarbonate types. Calcium chloride and sodium bicarbonate types also are
present. Available chemical data on ground water in the county show 67 percent
of the water samples had iron concentrations of less than 0.3 mg/l (milligrams
per liter). Chloride concentrations were all below 140 mg/l, and hardness
ranged from 12 mgl to 354 mg/l. In many cases the ground water is suitable for
most uses with little or no treatment.

The quantity of ground water available in Person County is adequate for
domestic and many small industrial needs. It is reasonable to assume that in
about 50 percent of the wells drilled, the sustained yields will be on the
order of 0.26 mgd per square mile in the area underlain by granitic rocks and
about 0.13 wgd in the other parts of the county.
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ROXBORO, PERSON COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 10,000 in 1970 (3,000 metered
customers, 1,200 of which are in suburban areas).

SOURCE :

Satterfield Creek impounded in Roxboro Lake. The intakes are 2-1/2
miles northwest of Roxboro at lat 36°25'20", long 79°00'50". Approximately
2 mgd are pumped from Hyco Lake to Roxboro Lake as an emergency supply.

RAW-WATER STORAGE:
Roxboro Lake, 800 million gallons.
ALLOWABLE DRAFT:

Not determined; carryover storage analysis required. Storage in Roxboro
Lake has been supplemented at times (most years beginning in 1967) by pump-
ing from Hyco Lake, Carolina Power & Light Company's cooling-water reservoir
on Hyco River, at the rate of 2 mgd.

TOTAL USE:

Average (1970), 3.5 mgd, metered; maximum daily (10-15-70), 5.6 million
gallons.

INDUSTRIAL USE:

2.6 mgd, estimated. Principal users include Crown Aluminum Industries,
Inc., Collins and Aikman Corp., Eaton, Yale and Towne, Inc., and Tndian
Head Yarn Company.

TREATMENT:

Prechlorination, coagulation with alum and potassium permanganate, sedimen-
tation, rapid sand filtration, addition of phosphate compounds for corrosion
control, adjustment of pH with liquid caustic soda, post chlorination when
necessary, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
4.5 mgd.
PUMPING CAPACITY:

Raw water, 5.8 mgd; finished water, 3.6 mgd. Finished water is also dis-
tributed through a 16 inch gravity-flow line.

FINISHED-WATER STORAGE:
One clear well, 1,500,000 gallons; one stand pipe, 2,000,000 gallons.
FUTURE PLANS:

No definite plans at present. Items under consideration include a new raw-
water reservoir and an increase in capacity of treatment plant.



156

ROXBORO, PERSON COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Roxboro is in an upland area in central Pearson County.
The area is drained by small streams. The largest nearby streams are
South Hyco Creek, about 6 miles to the west, and South and North Flat Rivers
to the south. The low-flow yield of streams in the immediate vicinity of
Roxboro is small, in the range of 0.001 to 0.003 mgd per square mile, and
streams with less than 20 square miles drainage area occasionally go dry.
The average discharge of streagms draining the area is 0.5 to 0.7 mgd per
square mile. The 7-day, 2-year low flow is 0.04 mgd per square mile.
Roxboro has experienced water shortages several times in the last few
years and has obtained water at the rate of 2.0 mgd from Carolina Power &
Light Company's Hyco Lake. Hyco Lake is possibly the best source for
additional raw water provided such diversion could be depended upon on a
long-term basis and would not interfere with cooling-water needs or water-
release requirements specified for Carolina Power & Light Company's
electric-generating plant installation.

Ground water: The town of Roxboro is underlain by granodiorite, a granitic
rock. These rocks are weathered to depths up to 95 feet, but the average
depth of weathering is about 40 feet. The yield of wells in this rock
unit is influenced by the depth of weathered material, being higher where
the weathered material is thickest.

Granitic rocks generally form good aquifers. 1In the Roxboro vicinity,
the average reported well yield is about 9 gpm, and the highest yield
reported is 25 gpm. It seems reasonable that yields greater than 25 gpm
may be obtained from wells that are located in optimum geological and
topographic situations. The average well depth in this vicinity is only
about 82 feet which may contribute to the low average yield.

The chemical quality of water from the granitic rocks generally is
good., Although sometimes slightly acidic, it is suitable for practi-
cally all domestic and many industrial uses without treatment.



157

CITY OF ROXBORO
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ROXBORO, PERSON COUNTY

Source, or type of

water (raw; finished)...
Date of collection........

Satterfield
Cr.a/
Raw
11-4-70

Satterfield
Cr-i/
Finished
11-4-70

CopPEl (TR s s ae.nivanwun
Cobalt (CO)ieieveecennens
Vb T3 U 4 71D WA (P
Chromium (Cr).v.veeescoes
BoXOD (B):xevosaesosisons
Strontium (ST).vieeeecoes
Barium (Ba).eeeverneenann
Mercury (HQ).e.oeveeeennene
Lead (Pb).....
Lithium (Li)..
Cadmium (Cd)evevevsennonn
Cyanide (CN)....ecveeeene
Chloride (Cl)...veeveanns
Manganese (Mn)..ceeoeeaeve
Iron (Fe)ieeeeeonnnoannes
Calcium (Ca)eveveveeeeses
Magnesium (Mg)eeecavecees
Sodium (Na)..eeveoeoonnos
Potassium (K)eesoeceaanas
Fluoride F). coiusernonne
Silica (8102)..i.ccusncsesce
Bicarbonate (HCO3).......
Carbonate (C03)..veveeven
Sulfate (S504).c.vveveecen
Nitrate (NO3).......
Dissolved Solids....
Hardness as CaCO03:

Total il | ssas e

Noncarbonate.....veev..
Alkalinity as CaC03.

L N A NN X]

0.006
.000
.050
.000
.025
.030
.000

<.0005
.000
.000
.000
.00

—_—— - —

0.008
.000
.100
.000
.090
.030
.000

<.0005
.000
.000
.000
.00

11

Specific conductance
(micromhos at 25°C)....

pH..Q..-..l..l..-l.'o...l

Temperature,.....

ANALYSES
(In milligrams per liter)
Satterfield Satterfield
Creek Creek
Raw Finished
5-13-66 5-13-66
3.9 7.8
.01 .00
.03 .02
4.1 3.9
1.8 1.2
a7 16
1.4 1.6
o 1.3
11 11
19 34
0 0
5.0 12
.2 .1
49 68
1.7 16
2 0
16 28
60 116
6.0 7.1
19 | ==------

a/ A mixture of Satterfield Creek and Hyco Lake water.
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RANDOLPH COUNTY
WATER-RESOURCES APPRAISAL

Randolph County is in the central part of the Piedmont Province. The
topography of the county varies from gently rolling to hilly and semi-
mountainous. The Deep, Little, and Uwharrie Rivers and their tributaries
drain all but the northeast corner of the county. Tributaries of the Haw
River drain the northeast corner. For all streams in the county, the average
discharge is from 0.6 to 0.65 mgd per square mile. Minimum flows are vari-
able, ranging from O to 0.03 mgd per square mile and averaging 0.004 mgd per
square mile. The 7~day, 2-year low flow ranges from 0.025 to 0.1 mgd per
square mile and averages 0.054 mgd per sq mi. Asheboro, Ramseur, and Randle-
man obtain their municipal water supplies from surface sources. The county's
population in 197 was 76,358.

One town, Liberty, and all rural areas in Randolph County depend on
ground water as a source for water supplies. With proper development, ground
water will continue to be adequate for these and small industrial needs.

Most of Randolph County is underlain by volcanic rocks (tuffs and flows)
interbedded with slate and schist, especially in the eastern and western
parts of the county. Granite and granite-like rocks underlie relatively
large areas in the north and east-central parts of the county. Overlying the
hard rocks throughout the county are several feet of weathered rock or
saprolite that acts as a reservoir iIn storing and transmitting water to the
openings in the hard rock.

The highest yielding wells are constructed in those areas covered by the
thicker layers of weathered rock. These areas usually are draws and flat
areas underlain by volcanic rocks. Yields of wells range from 0 to 120 gpm
and average 10 gpm. The average water level in wells is 25-30 feet below
land surface. Typical characteristics of wells in Randolph County as re-
ported to Bain (1966) are listed in the table below.

Average Average
Rock tHps yield (gpm) depth (feet)
Granite-like rocks 8 110
Slate and cchist 9 105
Volcanic rocks 13 100

The chemical quality of ground water in the county is acceptable for
most uses. In some parts of all rock units, iron and hardness—causing con-
stituents may be higher than desirable.
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ASHEBORO, RANDOLPH COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 18,000 in 1970 (6,325 metered
customers, 1,103 of which are in suburban areas).

SOURCE :
Back Creek tributaries impounded in (1) Lake Ross, (2) Lake McCrary, and
(3) Lake Bunch, and Back Creek impounded in (4) Lake Lucas. Water from
Lake Ross and Lake McCrary flow into Lake Bunch and is pumped from there to
the city. The Lake Bunch intakes are 50 feet upstream from the dam,
about 2.5 miles west of Asheboro at lat 35°43'18", long 79°51'37". The Lake
Lucas intakes are at the dam about 3.5 miles west of Asheboro at

lae: 35°44° 06", leag 79752740%,
RAW-WATER STORACE: ”

Lake Ross, Lake McCrary, and Lake Bunch, total 160 million gallons; Lake
Lucas, 1.25 billion gallons.

ALLOWABLE DRAFT:
Not determined, carryover storage analysis required.
TOTAL USE:

Average (1970), 2.64 mgd, metered; maximum daily (7-23-69), 3.30 million
gallons.

INDUSTRIAL USE:

1.1 mgd, estimated. Principal users include Acme McCrary Hosiery Mill,
Bossong Hosiery Mill, Burlington Socks, Klopman Mills, and Union Carbide.

TREATMENT:

Prechlorination, coagulation with alum and lime, sedimentation, addition of

carbon for control of taste and odor when necessary, rapid-sand filtration,

adaition of phosphate compounds for corrosion control, adjustment of pH with
lime, post chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:

3.0 mgd.
PUMPING CAPACITY:

Raw water, 9.0 mgd; finished water, 7.9 mgd.
FINISHED-WATER STORAGE:

One clear well, 1,000,000 gallons; one elevated tank, 500,000 gallons; three
stand pipes, 1,500,000, 1,000,000, and 60,000 gallons.

FUTURE PILANS:

Filter plant presently being enlarged to increase capacity to 6.0 mgd (com-
pletion date April 1, 1972). Consideration is being given to construction
of a raw-water reservoir on Caraway Creek below Back Creek within the next
10 years.
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ASHEBORO, RANDOLPH COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Asheboro is on a north-south trending ridge in the center of
Randolph County. The area is drained by small streams radiating generally
to the east and west. The low-flow yield of streams in the Asheboro
vicinity generally exceeds 0.004 mgd per square mile. The average dis-
charge of streams is 0.7 mgd per square mile, and the 7-day, 2-year low
flow is 0.05 mgd per square mile. An analysis by consultants indicates
that an additional raw-water supply will be needed in about 10 years and
have recommended Caraway Creek as the best source.

Ground water: Asheboro is underlain by rocks of the metavolcanic unit
except in the extreme north part of the town which is underlain by argil-
lite. The rocks genevally are deeply weathered. The average depth of
well casing in the metavolcanic rocks at Asheboro is about 35 feet. 1In
the argillite, at the north edge of the town, the weathered-rock zone is
much deeper and extends to depths of 125 feet in some plages.

A few wells in Asheboro probably are capable of yielding more than 30
gpm but the average yield is about 12 gpm. The better yielding wells are
those located in topographically low areas where the zone of weathered
rock is thickest. The depth of wells in the town average 100 feet. In
some places, larger yields probably could be obtained by drilling as deep
as 200 to 300 feet.

It is apparent that sufficient ground water is available for supple-
mentary supplies for small industrial users in the Asheboro vicinity.
With the wells drilled in the proper locations and spaced about one-half
mile apart, sustained yields on the magnitude of 0.03 million gallons per
day may be expected from each well.

The chemical quality of ground water in Asheboro is such that treat-
ment may be desirable in some cases for industrial use and some domestic
uses. Excessive hardness is the most common problem, and excessive iron
and acidity occur in many cases.
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ASHEBORO, RANDOLPH COUNTY

ANALYSTS
(In milligrams per liter)

Source,

or type of

water (raw;finished)...

Date of collection

Lakes a/
Raw

Lake Lucas
Raw

Finished
3-30-66

CoppRY {OU). .o .b auvissians
Cobalt (Co)....
ZiNC CZR ) o o vis b
Chromitm (CE)oohviosian
BOEOE B svaslos s
Strontium (Sr)......
Baxriem (Ba)...ueios
Mercury (Hg).......
Lead {(Pb).......
Lithiom (Li)........
Cadmium (Cd)..rvenrnnennn
Cyamiide (O L SFhicas s
Chloride (Cl)......
Manganese (Mnd)...veeveoen.
EEon (e, /v iy doese s o b
Calefum (Ca). ,vceseroasas
Magnesium (Mg)evewenneene
Sodium (Naj.........
Potassium (K).....
Fluoride (F).. ..
Silica (SiC2)......... oo
Bicarbonate (HCO3).....
Carbonate (CO3)...
Sulfate (SO4). ...
Nitrate (NOLD).viv.viveenn.
Dissolved Solids.........
Hardness as CaCO3:

R s s e s wiets a6 wdmums

Noncarbonate.....voeue.
Alkalinity as CaCO3...

NN OB e O OO
SN

N =

o~
WO WLMO HOOKF WEF W

17

N~
COLrO WO O W &
w

2~

19

- e = -

Specific conductance
(micromhos at 25°C)....

Pt raorh & g & s g o wie o -

Temperarure.......

e s o085 0

56
6.4
13

56
6.8
14

a/ Source includes Lakes Ross, McCrary, and

Bunch.

Note.--See additional analyses on next page.
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ASHEBORO, RANDOLPH COUNTY

ANALYSES
(In milligrams per liter)

Source, or type ot ! Lakes a/

water (raw;finished)... Raw Finished
Date of collection....... 12-8-70 12-8-70
Copper (Ou)......ci00c.43 0.160 0.000
Cobalt (Co).vivunsn &8 .000 .000
T T o o .076 .210
Chromium (Cr)......... 3 .000 .000
BOESH, (B sia s T o5 o83 .022 .090
Strontium (Sr)........... .000 .030
L BB e scnss aha .000 .000
s S c <.0005 <.0005
L s 580G .000 .000
Lithium CLEY . ... cnvnns o .000 .000
Cadminmn (Cd). .. ....cnvnm. .000 .000
o [l T 5 ey SRR .00 .00
T O ok B 3.6 13
Manganese (Mn)..... vo el .285 .000
Exon (e, , . o li., id5ad 4 .207 017
Caledwn (Ba)....... A wimd s I = Eae s LT P e L
Magteslbom- (M) .., .coniiy, [T —bedtas LR fagol dL
Foadoy (R, S, M TP e e N ERELUT
Potassium (K)....... i Lo Sl S D e ey

Fiuoptda B, uolor. suliit
plitex (RL08%cs. . . bodizat
Bicarbonate (HCO3)
Carbonate (CO03)
Sulfate (S04)
Nitrate (NO3)

----------

Alkalinity 28 C4C03......

- -

Specific conductance
(micromhos at 25°C)....
o e S R e B .

a/ Source includes all lakes:

Lakes Ross, McCrary, Bunch, and Lucas.
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LIBERTY, RANDOLPH COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,250 in 1970 (720 metered
customers, 30 of which are in suburban areas).

SOURCE :
Seven wells (Nos. 1-7).

Well No. 1 (Greensboro Street), Ra-31, located at: 1lat 35°51'25", long
79°34'18". Driller: Virginia Machine and Well Co. Date drilled: 1927.
Total depth: 292 ft. Diam: 10 in. Cased to: 125 ft. Type of finish:
open hole. Topography: hillside. Aquifer: tuff. Static water level:

20 ft. Yield: 80 gpm. Pumping level: undetermined. Type pump: turbine.
Pump setting: 160 ft.

Well No. 2 (Swannanoa Street), Ra-30, located at lat 35°51'25", iong 79°34'18".
Driller: Virginia Machine and Well Co. Date drilled: 1926. Total depth:
231 ft. Diam: 8 in. Cased to: 135 ft. Type of finish: open hole.
Topography: High flat. Aquifer: tuff. Static water level: 30 ft.

Yield: 80 gpm. Pumping level: wundetermined. Type pump: turbine. Pump
setting: 150 ft.

Well No. 3 (Frazier Street), Ra-32, located at: lat 35°50'30", long 79°34'05".
Driller: Virginia Machine and Well Co. Date drilled: 1943. Total depth:
221 ft. Diam: 8 in. Cased to: 150 ft. Type of finish: open hole.
Topography: near top of small hill. Aquifer: tuff. Static water level:

20 ft. Yield: 80 gpm. Pumping level: undetermined. Type pump: turbine.
Pump setting 162 ft.

Well No. 4 (Brookwood Avenue), Ra-29, located at: lat 35°51'44", long
79°34'32", Driller: R. E. Faw and Son. Date drilled: 1951. Total depth:
399 ft. Diagm: 8 in. Cased to: 65 ft. Type of finish: open hole.
Topography: near top of hill. Aquifer: tuff. Static water level: 20 ft.
Yield: 80 gpm. Pumping level: undetermined. Type pump: turbine. Pump
setting: 220 ft.

Well No. 5 (Fairview Avenue), Ra-33, located at 35°50'55", long 79°34'24",
Driller: Sydnor Pump and Well Co. Date drilled: 1950. Total depth: 600
ft. Diam: 10-8-6 in. (telescoped). Cased to: unknown. Type of finish:
open hole. Topography: near top of small hill. Aquifer: tuff. Static
water level: 20 ft. Yield: 100 gpm. Pumping level: undetermined. Type
of pump: turbine. Pump setting: 300 ft.

Well No. 6 (Ridge Avenue), Ra-159, located at: 1lat 35°50'30", long 79°33'49",
Driller: Heater Well Co. Date drilled: 1968. Total depth: 248 ft. Diam:
8 in. Cased to: 53 ft. Type of finish: open hole. Topography: side of
small rolling hill. Aquifer: tuff. Static water level: 6 ft. Yield:

60 gpm. Pumping level: 107 ft. Type of pump: turbine. Pump setting: 170
ft.
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LIBERTY, RANDOLPH COUNTY

Well No. 7 (SR 2419), Ra-160, located at: 1lat 35°52'05", long 79°33'49".
Driller: Heater Well Co. Date drilled: 1970. Total depth: 347 ft.
Diam: 8 in. Cased to: 51.5 ft. Type of finish: open hole. <Topo-
graphy: near top of small rolling hill. Aquifer: tuff. Static water
level: 16 ft. Yield: 113 gpm. Pumping level: 170 ft. Type pump:
turbine. Pump setting: 300 ft.

TOTAL USE:

Average (1970) 0.34 mgd, metered; maximum daily (date not recorded), 0.37
million gallons.

INDUSTRIAL USE:
0.15 mgd, estim:s“ed. Principal users include Textured Fiberes, Liberty
Hosiery Mills, Inc., and Liberty Chair Co.
TREATMENT :
None.
RATED CAPACITY OF TREATMENT PLANT:
None.
PUMPING CAPACITY:

0.86 mgd, approximately equal to combined yield of wells.
RAW-WATER STORAGE:

One elevated tank, 275,000 gallons.
FUTURE PLANS:

Plan to drill one well in 1971.
WATER RESOURCES APPRAISAL:

Surface water: Liberty is on the drainage divide between the Haw and Deep
Rivers. Tributaries of these two rivers drain the immediate area. The
low-flow yield of streams is small, in the range of 0.01 to 0.02 mgd per
square mile. The average discharge of streams is 0.6 to 0.8 mgd per
square mile, and the 7-day, 2-year low flow is 0.08 mgd per square mile.
Sandy Creek, 3 miles to the west, appears to be the best surface-water
source available if adequate storage is provided.

Ground water: Underlying the town of Liberty are crystalline volcanic rocks
consisting mainly of tuff. These rocks apparently are well fractured and
have pronounced bedding planes and joints as indicated by the number of
relatively high-yielding wells that currently supply all water used by the
town. Probably the most favorable geologic feature that influences the
yield of wells is the thick mantle (about 100 feet) of weathered rock that
overlies the hard rocks in the area. This mantle of weathered rock acts
as a reservoir to store water in the ground, and a part of the water is
drawn to wells under the influence of pumping.
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LIBERTY, RANDOLPH COUNTY

The municipal water system was supplied by one well when put into
service in 1926, Currently, seven wells including the original one are in
use. These wells reportedly have ylelds ranging from 60 to 113 gpm and
average 85 gpm. The total depths of the wells range from 221 feet to 600
feet, and the length of casing ranges from 65 feet to 150 feet. The
casing-length range does not include well Ne. 5 which is cased to 600 feet
partly with slotted casing. Static water levels in the wélls reportedly
stand 18 to 30 feet below land surface. The spacing of the existing wells
is from 1,000 feet to 4,000 feet apart. Interference due to pumping has
been noted between wells Nos. 2 and 5 which are 1,200 feet apart.
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LIBERTY, RANDOLPH COUNTY

ANALYSES
(In milligrems per liter)

Source, or type of | Well No. 1 | Well No. 2 | Well No. 3 | Well No. &

water (vaw;finished)...
Date of collection....... 10-23-63 10-23-63 10-23-63 10-23-63
Copper (Cu)...... B N B i il BT
Cobalt (CO)ew,nn. s sesee | mmmmmme l emmmmes | mmmeeee ] eemeee
ZIha CZ0) . as .k Toden ceses | =mmmmmme | mammees | emmmeae | ememmees
Chromium (Cr)....ocvvives | ==--==e | memmece | mememee | cmeeeas
Boron (B)e:.eeveoeonnse R L T B T et T
Strontium (Sr)...... b isdgs ol dEmmmsea, ) Sesmese I EssBEee | smmsed
Bavium (Ba).eeeeeeevaonane | ======= | mm-emeee | semeccan ] eemmeea
Mercury (Hq)..eeevvaeaaas | ======= | =cc===e | coeemee | cmmeee-
Lead (Pb)....oevennn ol Bo=ssm- ] FegdSsemeee]T E=ELale” T -----2x
LiBhadmm (LiE)..cwiwe e oo wstuns f: =mm=t=a P offl  —seasse | ciemmsmsz | eemeoa=
Chsgtun Rl ), . v cnontoss § Hrotana ] sandTee | TeemBies  f ee---os
Cyanide (CN)...... I L g [ yERRwrrsy | --m---- ) IEeEEeRE. | -----TE
Chloride (Cl)..veeveaanse di.. Fr 4.1 3.8 2.3
Manganese (Mn).....oeee.. .08 .01 .01 .00
et LBede s oo ihiv. - dinmann .08 04 .05 .02
Calcium (Ca)..eeeeeveeann 15 10 16 13
Magnesium (Mg).veeureonns 8.9 5.2 6.8 3.4
Sodium (Na)..eeeieeerenan 7.8 7.8 8.2 5.5
Potassium (K)...oveevnoann 1.5 .5 .6 1.3
Pluostdn (F).. .. .conirens 5 | .1 2 .1
A Eaa C8102) . v s i nnns 30 27 33 29
Bicarbonate (HCO3)....... 95 65 93 62
Carbonate (CO3)......... ; 0 0 0 0
Sullate (808) .. c0ouseons 11 4.4 4.4 1.4
Nitrate (NO3)...... SEme .1 b .3 2.8
Dissolved Solids......... 129 97 121 97
Hardness as CaCO3:

T s a5 s i i 14 47 68 47

Noncarbonate......o.... Q 0 0 0
Alkalinity as CaCO3...... 78 53 76 5
Specific conductance

(mfctomhos at 25°C).... 173 120 152 109
R L ¢ 7.9 6.9 7.5 7.2
Temperature. .....eess... e - A L

Note.--Additional analyses are on the

next page.
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LIBERTY, RANDOLPH COUNTY

ANALYSES
(In milligrans per liter)

Soarce, or type of | Well No. 5 | Well No. 6

water {raw;finished)...
Date of .callaction,. oo & 10-23-63 11-19-70
CUEEE LE) s s as0te enyianate. =Tz s 0.005
(o i (Mmoo .000
Gty el WU T IS e P .120
Chammlaes  (Cr). o6 samopsnstoly (52753 .000
Boran (B «ivsoass PN R .000
e T R e L (R S .030
PO THEY c o0 o onnannal’ 4B %S0~ .000
Mezeury (HA).eeervraneney | ==m==== | +=es==-
Lead (Pb).......... cracen by DT .000
RO ETE L - o sio aysniihs ol Dl STETY .000
GO (COR Y s wo g carmarnne 8 mrmeibs .000
Cyanide (CN)....c.s . Sl e=mh .00
Chloytdn (Bl).. cscnnes ox 0.9 24
Manganese (Mnj...e.e00u. s .00 .003
PR ATt e asn e on g : .07 .000
Calefom (&), ...... - = S S e
Magnasiim (Mg). v e saus o 5.4 f  me=----
SOOuN (NaL, .. 5o pidrien 11 | ememee-
POTRRELIE LK), .. ., asanes 1.6 | meemm—--
Finowrlda (¥}, ..cvvvoresra J20 ORI e
Shiten OBE02): . ouinainlic B 1 SRR
Bicarbenate (HED3)...wu:. 121 | =e-----
Carbonate (CO3)......000. 0 | eememe--
Sultmee (B0A) . ... coninsa 78 SR i
Nitrate (NO3)....evevunss o
Dissolved Solids......... 131 | -e==---
Hardness as CaC03:

etk s s Dl o B i B8:0 o OWIL TN Pl

Noncarborate...o.uvovewe S R F e s
Alkalinity as CalO3...... 88 0. W R e e
Specific conductance

(micromhos at 25°C).... 190 | -------
o e e T T T s
FempaEali T s qoisnvaucas 17 16.5
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RAMSEUR, RANDOLPH COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 1,500 in 1970 (675 metered
customers, 100 of which are in suburban areas).

SOURCE :

Sandy Creek impounded by a low dam: The intakes are 1/4 mile west
of Ramseur at lat 35°44'24", long 79°40'42", Deep River used as an emergency
source, but the water is of poor quality and difficult to treat.

RAW-WATER STORAGE:

Negligible. Dam on Sandy Creek forms a pool for pumping only.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.6 mgd without storage.
TOTAL USE:

Average (1970) 0.28 mgd, metered; maximum daily (date not recorded), 0.35
million gallons.

INDUSTRIAL USE:
0.19 mgd, estimated.
TREATMENT:

Prechlorination, coagulation with alum, sedimentation, rapid sand filtration,
addition of phosphate compounds for corrosion control, adjustment of pH
with lime, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:

0.50 mgd.
PUMPING CAPACITY:

Raw water, 1.4 mgd; finished water, 4.0 mgd.
FINISHED-WATER STORAGE:

One clear well, 100,000 gallons; two elevated tanks, 500,000 and 200,000
gallons.

FUTURE PLANS:

Fluoridation will be added to treatment process in near future. Possible
sites and methods for providing raw-water storage are presently under
investigation.
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RAMSEUR, RANDOLPH COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Ramseur is in the eastern part of Randolph County where the
topography is hilly. Deep River and its tributaries drain the immediate
area. The low-flow yield of streams generally exceeds 0.01 mgd per square
mile. The average discharge of all streams in the area is 0.8 mgd per
square mile. The 7-day, 2-year low flow is 0.05 mgd per square mile. The
lack of raw-water storage is a problem in Ramseur. The estimated allow-
able draft is based on average seven-day flows with a recurrence interval
of twenty years. However, low-flows with larger recurrence intervals will
occur and there will not be enough water in Sandy Creek to supply the
town's needs. There is sufficient water in Deep River to supply the town
but it is of poor quality and more difficult to treat.

Ground water: The town of Ramseur is underlain by argillite except in the
extreme southwest corner which extends into the metavolcanic unit of tuff,
schist, and gneissic rocks. These rocks are weathered to an average depth
of 30 feet in the town. Wells in the argillite in this vicinity generally
are drilled to depths of 120 to 150 feet, and are reported to yield up to
25 gpm,

Although the municipal water system is supplied from surface-water
sources, ground water should not be overlooked as a source for supple-
mental use. Wells located in intrusive-rock dikes or in topographically
low areas with thick soil cover and spaced about 2,500 feet apart may be
expected to yield about 0.02 million gallons per day.

The chemical quality of ground water in the argillite at Ramseur
generally is acceptable for most uses with no treatment. However, in some
places the water may be moderately hard and may contain dissolved irom
slightly in excess of 0.3 milligrams per liter.
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RAMSEUR, RANDOLPH COUNTY

ANALYSES
(In milligrams per liter)

Scurce, or type of Sandy Cr. Sandy Cr

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 3-30-66 3-30-66 12-8-70 12-8-70
Copper (Cu)eeereevannnoae | =m===e= | —cemenm- 0.005 0.000
(oot e S TR S e | oS | e ey .000 .000
ATV o e L~ T TR S 070 .100
o ohe ] ek TA—— RSt Y L Sl .000 .000
L L) N T B 8 e e e 026 .017
Strontdum (BE) . w. s cames i femeaaaa S8 1 St .055 .000
BEEVEA RN o o 0a 5 e sima atemefl] mm—=Esmm L e .000 .000
MEEOEY (HG S ue ross e savas il soomm== I Ee=c—s= <.0005 <.0005
GEEdECRENON | | LLanl st ol Bl Stesssa | S Seain = oo .000 .000
A DD TR PRSI R T o G S ey .000 .000
(5 3 o T g1 (00 e L T e o fn e el e e .000 .000
EVEMETGRRIENNS | . . . - osd s mratijIRNTRIT= S| i s s e .00 .00
SRAaE e (0w 4ol Al 4.6 7.6 5.2 L5 -
Manganese (Mn)......cc0n. .02 .02 .030 015
Iret (Pl viceaes .17 .00 224 117
Calclwm (Ea)c.vaccian o g1 T e ST S = N
Magnesibin (ME) . oo 55 2.2 e O A PSR S
LT e ST 4,8 Pty S (i Syhmtap iy =, R
EOERRAEEE LY, co cvnravons = e R SR T R Jol
g ET TS o Fe R i .0 i L Y TR (e o
Ly E LT T - b e T 17 1 ] e R s
Bicarbonate (HCO03)....... 35 0 PR (PR < = el 1 R T
Carbonate (CO03).veerennn. 0 T I fpe == =L R i R
Pulfabte (BO&).......ciaaa 4.0 9.8 | -~----- | --===--
Micrate WHO3 Y. v oo iamasas .3 I I s
Dissolved Solids......... 53 BT L et < o Fon g e
Bardness as CaCO3:

R a2 on'a pbiwn o iegrad e 24 2 ] =m=bedam | s

Noncarbonate........... 0 10 ] c===e=e | s-=e=a-
Alkalinity as CaCO3...... 29 L | o ot R i
Specific conductance

(micromhos at 23°C).... 72 B 00 ebammes 7 N ek
BRCEIES AT E & ey 6.9 6.8 | -----== ] -------
j L0 (ool 0L of S pmmppepmpees et ol SREE S 2 15 5.5 73D
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RANDLEMAN, RANDOLPH COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,000 in 1970 {900 metered
customers, 75-100 of which are in suburban areas).

SOURCE :

Polecat Creek impounded in Randleman City Lake: The intakes are approxi-
mately 1-1/2 miles east of Randleman at lat 35°48'56'", long 79°46'37".

RAW-WATER STORAGE:
Randleman City Lake, 40 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.7 mgd with a storage of 40 million gallons.
TOTAL USE:

Average (1970), 0.29 mgd, metered; maximum daily (May 1967), 0.58 million
gallons.

INDUSTRIAL USE:

0.15 mgd, estimated. Principal users include Laughlin Hosiery Mills, Inc.
and J. P. Stevens and Company, Inc.

TREATMENT:

Prechlorination, coagulation with alum, sedimentation, rapid sand fil-
tration, and adjustment of pH with soda ash.

RATED CAPACITY OF TREATMENT PLANT:

0.50 mgd.
PUMPING CAPACITY:

Raw water, 0.65 mgd; finished water, 1.9 mgd.
FINISHED-WATER STORAGE:

Two clear wells, 25,000 and 100,000 gallons; two elevated tanks 75,000 and
200,000 gallons.

FUTURE PLANS:

No plans for expansion of system as it is considered adequate. Moderniza-
tion of plant is the only work anticipated at the present time.
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RANDLEMAN, RANDOLPH COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Randleman is in north-central Randolph County. The topogra-
phy in the immediate area is hilly. The town is drained by Deep River and
its tributaries. The low-flow yield of streams in the immediate vicinity
of Randleman is small, gemerally in the range of 0.001 to 0.003 mgd per
square mile. The average discharge is 0.7 mgd per square mile, and the
7-day, 2-year low—-flow is 0.05 mgd per square mile. The reservoir
presently in use has a capacity large enough to meet foreseeable needs.
The estimated allowable draft is more than twice the present use. The
proposed Randleman Reservoir (Corps of Engineers) is a potential source of
future water supply.

Ground water: Randleman is entirely underlain by rocks of the metavolcanic
unit which includes tuff, phyllite, schist, and gneissic rocks. These
rocks are rather deeply weathered in the vicinity of Randleman. In some
places the weathered depth is known to be slightly greater than 100 feet.
Accordingly, the reported yields of wells in the area are slightly higher
than in areas of thinner weathered material. Wells yielding about 20 gpm
are not uncommon, and it is not unreasonable to expect a few wells,
properly constructed, to have higher yields. It is estimated that con-

tinuously pumped wells spaced one-half mile apart would yield 0.02 to
0.03 mgd.

The chemical quality of ground water at Randleman is suitable for
most domestic uses and some small industrial processes. Generally the
ground water from the metavolcanic rocks is moderately hard and contains

dissolved iron in concentrations slightly greater than 0.3 milligrams per
liter,
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RANDLEMAN, RANDOLPH COUNTY

ANALYSES
(In milligrams per liter)

Source, cor type of Polecat Cr. Polecat Cr.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 10-23-63 10-23-63 1-6-71 1-6-71
T T e P ol 5 TR e e 0.040 0.015
COBRLE (B0} vy us i b snnamaiifn tmecesdi dl e rdawcg. i .000 .000
Bime A TR o Jons o'o's s o oliia el = cem gl | e s .042 .050
Slia s s T ety TR eSS SR g e, R —— .000 .000
Boron (B)..... desesvsanas | mmmmmeme | meemeae 019 .024
Shinoblin CReds . . sewalitc Bl]  te==swa saltise s .000 .030
Beriag (Bl conuwonwulis e =m—sdmmaingyll [ naeie o .000 .000
MAPEULTE CWG)0vvvensq rawiih, Haned Wil sodads <.0005 <.0005
TR Ly T P L | T T .000 .000
Pl e B ] et TSRS R 1 ke .000 .000
Cadmium (Cd).......... A R e I ) S T .000 .000
T - 6 v R SRS sl CESTCE T S .00 .00
Chlpride (G1)......... g 3.0 L1 6.8 9.3
Manganese (Mn)........ e .00 .00 .005 .005
Iron (Fe)..... L, P g .01 .01 k72 .017
Galtedum (Ca)d........ o o Szl I o le e i
Magnesfum (ME).......cocum Ll 1B . o] . st i e sk
Godiwm (Na).......00u. il 3.5 3.5 | se=eeee ] eccaees
Potassiuvm (K)........ 'y 2.1 2.1 7 ] Segeal THEE e e
Finorfde: {30, Sl il N Bt R (e
Biliza [BIDBY... i ia 2 e 9.9 8.9 | ==eece= ¥ mnenaao
Bicarbonate (HCO3)....... 25 - SRR T S [ PRS0
Carbopate (CO3)....oo s 0 IR, e o S e
Sulfate (S06)....J 0 0 s 6.8 R5- ) aeResan P eudidoes
Ritrats (ROR).. . i lvcnsoet ) SR (S e N
Dissolved Solids......... 55 ) R v e S TR | SR
Hardness as CaCQ3:

=t T LA = S 20 N T

Noncarbonate.,...... . 0 i I 1 "= SPERE SR | e S R
Alkalinity as CaCo3...... 20 o I | . L e R [
Specific conductance

(micromhos at 25°C).... 61 130 o) essemis o Tl csbenae-
DL wp i w praraacn s liia il o pe 6.9 L e RO
TEMPEERRPLE®, .5 & cvrvnns LML 15 | eeeee-- 6 5.5
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ROCKINGHAM COUNTY
WATER-RESOURCES APPRATSAL

Rockingham County is on the North Carolina-Virginia State line in the
north-central part of the Piedmont Province. The topography is characterized
by gentle to strongly rolling hills with troken and steep areas along the
headwaters of streams. The Dan River and its tributaries drain the northern
two-thirds of the county and the Haw River and its tributaries drain the
southern and eastern part. The average discharge of streams in the county
ranges from 0.6 to 0.9 mgd per square mile, and averages 0.8 mgd per square
mile. Minimum flows are variable, ranging from 0.01 to 0.15 mgd per square
mile and averaging 0.05 mgd per square mile. The 7-day, 2-year low-flow
averages 0.15 mgd per square mile. Eden, Mayodan, Madison, and Reidsville
obtain their water supply rrom surface sources. Dan River, Inc., obtains its
water from Eden and supplies rural areas in the north-central part of the
county. The county's population in 1970 was 72,402.

A wide variety of rocks underlie the county, with the most widespread
rock unit being gneiss. A belt of Triassic age sediments (bedded sandstone,
shale, clay, and cemented gravel) as much as 8,000 feet thick extends across
the northwest cormer of the county, and a small belt of schist underlies the
southeast corner. Several small areas along the southern boundary and in the
extreme northwest corner are underlain by granite. Dug wells in the gneiss
as deep as 80 feet indicate that the gneiss is rather deeply weathered. The
depth to water level ranges from 15 to 75 feet. The Triassic rocks are not
deeply weathered and water 1s closer to the land surface.

Drilled wells are used for many domestic, industrial, and public ground-
water supplies. The following table shows typical reported yields and average
depth of drilled wells in the various rock units in the county:

Yield (gpm) PR S
Maximum | Average | depth (feet)

Rock unit

Gneiss 38 7 130
Schist 25 16 95
Granite 3 2 160
Triassic 75 16 160

Available records indicate that the yield of wells in the Triassic is
about twice as great as those in the gneiss. However, the difference in yield
is probably not as great as the figures indicate since those in the gneiss are
mainly domestic wells. Wells in the Triassic reportedly have a tendency
toward decreasing yields with continuous pumping.

The chemical quality of ground water is acceptable for most uses; however,
in some locations in each rock unit the concentrations of iron, manganese, and
fluoride are higher than desirable. Water from some wells in the Triassic is
very hard. '
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ROCKINGHAM COUNTY
WATER-RESOURCES APPRAISAL

Ground water will continue to be an important source of supply for rural
users except in areas served by water district systems. Adequate ground-water
supplies are available, with proper planning and management, for small in-
dustrial and municipal needs. The amount of ground water available is esti-
mated to range from 0.26 mgd per square mile in the southeast corner to 0.38
mgd per square mile in the northwest, the average being 0.32 mgd per square
mile. Continuously pumped wells spaced about 2,500 feet apart may be expected
to yield 0.08 mgd in the northwestern part of the county, and 0.05 mgd in the
southeast part.
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ROCKINGHAM COUNTY
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EDEN, ROCKINGHAM COUNTY

OWNERSHIP:

Municipal and Fieldcrest Mills, Inc. Total population supplied about 20,000
in 1970 (5,435 metered customers, 297 of which are in suburban areas). In
addition, finished water is supplied to Dan River, Inc., which has 1,213
metered customers.

SOURCE:

Raw water for municipal treatment plant is taken from Dan River. The

intake isvapgroximately 1.0 mile upstream from the bridge on N. C. Highway
87 at lat 36°29'00", long 79°45'53". Raw water for the Fieldcrest Mills

treatment plant is taken from Smith River approximately 0.1 mile downstream
from the bridge on N. C. Highway 700 at lat 36°30'12", long 79°45'28".

RAW-WATER STORAGE:

Municipal plant; 9 million gallon storage reservoir. Fieldcrest Mills
Plant; none.

ALLOWABLE DRAFT:

Estimated allowable draft of Smith River at the intake is 77 mgd and of
Dan River at the intake is 116 mgd.

TOTAL USE:

Average (1968), 3.78 mgd, metered; maximum daily (6-18-70), 5.65 mgd.
INDUSTRIAL USE:

Not available.
TREATMENT:

Municipal plant: coagulation with alum and soda ash, sedimentation, rapid
sand filtration, post chlorination, and fluoridation.

Fieldcrest Mill plant: prechlorination, coagulation with alum and soda
ash, addition of carbon for control of taste and odor when necessary, rapid
anthracite filtration, adjustment of pH with soda ash, post chlorination,
and fluoridation.

RATED CAPACITY OF TREATMENT PLANTS:
Municipal, 2.0 mgd; Fieldcrest Mills, 4.0 mgd.
PUMPING CAPACITY:

Raw water: Municipal, 3.7 mgd; Fieldcrest Mills, 8.6 mgd. Finished water:
Municipal, 2.5 mgd; Fieldcrest Mills, 10.1 mgd.

FINISHED-WATER STORAGE:

Finished-water storage (combined from both treatment plants) consists of:
two clear wells, 150,000 and 500,000 gallons; four elevated tanks, 150,000,
500,000, 250,000, and 75,000 gallons; and one stand pipe, 100,000 gallons.
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EDEN, ROCKINGHAM COUNTY

FUTURE PLANS:

General expansion of distribution system is first priority at present. Bond
issue for expansion of system was defeated.

WATER RESOURCES APPRAISAL:

Surface Water: Eden is in the north-central part of Rockingham County.
The Smith and Dan Rivers flow through town. The minimum flow of these two
rivers is sufficient to meet the town's needs in the foreseeable future.

Ground water: The Town of Eden is underlain by beds of sedimentary rocks
(sandstone, shale, mudstone, and conglomerate) of Triassic age. The Trias-
sic rocks thin to a fectheredge on the southeast side of the Dan River
near the outskirts of Eden, and thicken to 7,000 to 8,000 feet at the fault
that marks the edge of the Triassic belt near Eden's northwest boundary.
Some wells dug in these soft rocks are as much as 80 feet deep. Most wells
in the Triassic are drilled to depths of 70 to 150 feet, and are reported to
yield as much as 50 gpm.

With the abundance of surface water available for municipal supply it
is not likely that ground water will be used to supplement the municipal
supply; however, ground water could be used for small industrial or supple-
mental supplies.

The chemical quality of ground water at Eden is suitable for most
domestic use and some industrial processes, but the water may locally be
very hard and contain iron concentrations slightly in excess of 0.3 milli-
grams per liter.
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EDEN, ROCKINGHAM COUNTY

ANALYSES
(In milligrams per liter)
Source, or type of Municipal Municipal Fieldcrest Fieldcrest
d Y Plant Plant Mills P1. Mills Pl.

Da%ﬁth (r?Y;ftqlshed)... Raw a/ Finished Raw b/ Finished

3 R M, A * | 6-28-65 6-28-65 7-26-66 7-26-66
COBPBE (Eu Y e s v onenncies TMERR arne | —oon- oo ol Ry o e v vt
RRERESEROR, b ceaiinin)] e | oo f RIS AT
LIS CERY . oisi o barasone ] e Tl mmeem b asremdmy Lo Ll
ROl (OX)s0ocurrnonee | foimmcean | Toaade T a0 | Lol
sl L SRR TR TPty i SETST S R S ORI (i
Strontium (Sr)........... e S i Al BT RN Y | T S
BRrdumr (Ba) .. iicidbicnse ] Wree-es el f Aaiine | bmeeee-
Matohry (Bq)e.cocvencinngfl Somo— | Sfecde-os Somices | licade.
sk L) PERTRTRrRI L U S L ETE . (R ISR (- SRR ) VR
Efehivm (Ld),.... 0. lvaal ] mmmmeme | Npemeeos | etk | aailll
Cadmium (Cd)............ s i SETTER O] mRmmm ool GeaRashe (e S e
Cyanide (CN)............. | ===~=== | cocooee | ecacocn | ieeen.
Chloride (Cl)............ 3.0 8.4 17 o
Manganese (Mn)........... .00 .01 .00 .01
Iron (Fe)iveieeeunnnnn. .00 .01 .01 .04
Calcium (Ca)........ cenen 4.8 4.6 3.7 5.1
Magnesdum (Mg)...ceonncen 1.2 1.4 e 2.0
ook (Na). . ueeeoenansss 3.6 14 15 3
Potassium (K),..veeuu... , 1.1 1.5 1.9 1.2
Flogowtde (FY, . .......20% A .9 s .8
Bilaew (83023 . v .ovuco. cilin 16 15 11 9.4
Bicarbonate (HCO03)....... 26 36 33 36
Carbonate (C03).......... 0 0 0 0
Sulfate (S04)............ 2.8 9.0 6.2 12
Nitrate (NO3).....c0vv... sl .2 1.2 4
Dissolved Solids......... 46 73 78 72
Hardness as CaC03:

L ” 18 18 25 22

Noncarbonate........... 0 0 0 0
Alkalinity as CaC03...... 21 30 27 30
Specific conductance

(micromhos at o Ll o PRI 51 102 132 115
R Q 6.6 7.5 6.2 7.1
TCMPATRCITE. v o v sovuvases 22 24 22 21

2/ Dan River is source of water used in the Municipal Plant.

Q/ Smith River is source of water used in Fieldcrest Mills Plant.
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EDEN, ROCKINGHAM COUNTY

ANALYSES
(in milligrams per liter)
BT eyRal ek Municipal Municipal Fieldcrest | Fieldcrest
: s Plant Plant Mills PL. | Mills PL.

water (raw; finished).. Raw a/ Finished Raw b/ Finished
Date of collection.....,. PR E L | 1321 B0 5 A, o 1-13-71
Copper (Cu)...... e 0.000 0.000 0.010 0.010
O REEE (U8 i v o s e Bt .000 .000 .000 .000
sy TR (A P R o sl .194 .039 .063 .055
Chromium (Cr).v.evev.n. i .000 .000 .000 .000
Boron (B)..... PR Fi- — .012 .108 .573 023
Steontiom (8T)...savspons -030 .000 .000 .030
Bafdui CBEY, oo owiaades .000 .000 .000 .000
Mercury (Hq)eeeeaeceonans <.0005 <.0005 <.0005 <.0005
Lead (PL)..... e = - .000 .000 .000 .000
b 7S | E L7 W 3 1) R S e o .000 .000 .000 .000
Cadmivm (Cd)...c.snenvais .000 .000 .000 .000
Cyanide (OR)auldae . &t .00 .00 .00 .00
Chloride (Cl)..coecaconeas 4.4 6.4 9.0 9.7
Manganese (Mn)........ Fity .000 .005 .020 .000
ROk e dotal SIOFS I -052 017 .069 .017
Calcium (Ca)...cvcuve veve | mmmmmee b mmmmeee ) mmeeeee ] e
Magnealim (Me). covcssvsne || mmmmmee il cmewses ] —Saebe= LS
Sodium (Na)...... o R ae | mmmme== ] mememes b mmsmeeee | mmeoese
Potassium (K).eeeaaaoas e R et b C R SRt bt S L
a0 R IO T Ty B R R (Ut B sl e
A IR o 00/ N S L L L | R © e e e B m e i e e
Bicarbonate (HCO3)....... | ===mce= |  s;eeece | ccccean | memeee-
Carbonate (CO3)ecncenncss | ~=rmmme } c;mceae | copwsce ] emmeaea
Sulfate (S04)...veenennes | ===m==e |  c;eceee | cmmeeen | meoeaa-
Nitrate (NO3)....veoeneea | ==m==mem | c;ccmae | cmeceec | e
Dissolved S01ids...eeveee | ~=me==e ]  escmcece | mmmmmes | memm---
Hardness as CaCO3:

BOEEL: o cv e asneniemesmmmil) Fomm=sm N mEmmese ) seommes SRS

Noncarbonate.....veeeee | =====-== | =—-==-== | ======= | ==ec---
Alkaliwity as Ca03., .1 i) =wrwwe’ A} weemcde | cessces o e
Specific conductance

(micromhos at 25°Clus.n | —==e=m=s | comemce | cmanmen F qesmne-
PHovs pabein widhe mslid o4 s batbncal] sm- 2mdes gl fon smendop o it E s B R
Tenperature, vs casseenamse 8.0 4.5 6.5 6.5

a/ Dan River is source of water used in the Municipal Plant.

2/ Smith River is source of water used in Fieldcrest Mills Plant.
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MAYODAN AND MADISON, ROCKINGHAM COUNTY

OWNERSHIP

Washington Mills Company. Distribution systems are municipally-owned.
Total population supplied about 5,700 in 1970 (1,850 metered customers, 75
of which are in suburban areas).

SOURCE :

Mayo River: There are two separate intakes; one is in a diversion
canal and the other is on the river. Both intakes and treatment plant are
on the grounds of Washington Mills Company in Mayodan.

RAW-WATER STORAGE:
Negligible.
ALLOWABLE DRAFT:
Estimated allowable draft is 46 mgd without storage.
TOTAL USE:
Average (1970) 1.0 mgd, estimated; maximum daily not available.
INDUSTRIAL USE:

0.5 mgd, estimated. Principal users include Washington Mills Company, Gem-
Dandy, Inc., and Madison Throwing Company.

TREATMENT:

Prechlorination, coagulation with alum and soda ash, sedimentation, rapid
sand filtration, adjustment of pH with soda ash, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:

1.008 mgd.
PUMPING CAPACITY:

Raw water, 2.5 mgd, finished water, 1.2 mgd.
FINISHED-WATER STORAGE:

One clear well, 350,000 gallons at treatment plant. At Mayodan: one ground
storage tank, 250,000 gallons. At Madison: one stand pipe, 200,000
gallons: one underground tank, 200,000 gallons.

FUTURE PLANS:

Washington Mill Company plans to abandon the raw water intake in the canal
and pump only from the river. Madison has a 3.0 mgd treatment plant and

a 500,000-gallon clear well under construction. Completion date November
1971.
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MAYODAN AND MADISON, ROCKINGHAM COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Mayodan and Madison are in the west-central part of
Rockingham County on the west bank of the Mayo River. The U. S. Geological
Survey has operated a gaging station on the Mayo River at a site approxi-
mately 9 miles upstream since July 1929. The minimum flow recorded at this
gage was 20.6 mgd in October 1954. The drought of 1954 was severe yet the
flow in the river was more than 20 times as great as current use. The Mayo
River should provide ample water to meet foreseeable needs.

Ground water: The towns of Madison and Mayodan are underlain by sedimentary
rocks (bedded sandstone, shale, mudstone, and conglomerate) of Triassic age.
The thickness of the Triassic ranges from a featheredge at the Dan River on
the southeast side of Madison to 7,000 to 8,000 feet along a fault 3 to 5
miles north of Mayodan. Reported well depths in the vicinity range from
100 to 700 feet and average 160 feet. The average reported well yield is
15 gpm with a maximum reported yield of 75 gpm.

Madison obtained its water from wells until 1937 when they were
abandoned due to inadequate yield. It is probable that neither town has
further plans to use ground water as a source of supply. However, the
potential exists for development of adequate supplies for small industrial
needs.

The chemical quality of ground water varies from soft to extremely
hard and reported iron concentrations range from 0.06 to 0.36 mg/l.
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MAYODAN AND MADISON, ROCKINGHAM COUNTY

ANALYSES
(In willigrams per liter}

Source, cr cype of Mayo River Mayo River

water (rawj;finished)... Raw Finished Raw Finished
Date of cellection.vic... 7-26-66 7-26-66 1-13-71 1-31-71
CoppaBEEn ) ¢ { P u i ii o L T SRR T ek s 0.000 0.000
Cobalt s (GO .. .o os e R e e T .000 .000
2108 L20) . v cvncscansvansn || memsmsm  f  smceme= .006 .040
ChromInm. (G ) « cis s d ae eee | memmmem memeees .000 .000
Roron (B)Yewseosseacass R A N i .009 .019
Serentium (SE)....asvaven | @ =mmrm=m 1 me==soo .000 .000
BaArivm {Ba)c.eeecevsammne | —ommrms ] See—ees .000 .000
Mercury (Hg).oeevocoeoss e | mmmemes ] mme=mee- <.0005 <.0005
Legd=@ERTa . < o e el o e S B e s .000 .000
PRI T ). nsstsvenma [ mrtnmby TET we—e e .000 .000
BN - BEA Y s v vo b asowagn J  Pr=s=sual G Sesoeas .000 .000
T TRy A -G S Ly T T R e .00 .00
Chlaride (CLl)...cvueeacas 1.4 2.8 2.4 3.4
Manganese (Mn).....ccc0.. .01 .00 .004 .008
IR (R s 55 50 0 o o ve alie .12 01 .052 014
Calletirm (OB o o u o5 s amhe 4.6 4.5 | ===-mem | —m-me=--
Magnesium (MZ). . vvevovann 1.9 k@ il srmbrsel¥ aestEasss
SO on (M) i\ o oyt 3.8 18 | mmee=e= ) memee--
Potagadom (K.« oasesbnas § (s 1.3 | seeeee | e
FluGklde (F), . ..iienssien | I P S .
S bEr an (e e 14 3 ;U == o R | S
Bicarbonate (HCO3)....... 30 48 | memeeee | mmeee--
Carbonate (CO3)....cvusse 0 0 | =---=== | ==e=e--
Sulfate (50&)......., oo - 16 | ===m=== | mree=--
Hitragce (WO3).,..i.sucrianea vid - B B e W=
Dissolved S0lidS...e.es.. 45 B2 | =eeswse FEldSewes
Hardness as CaCO03:

p i 1 L ., 20 o S R e

Noncarbonate........... 0 iiic 10 13 PemmoRae SR
Alkalinity as CaC03...... &3 By ]} Emmse=e L =Semwre
Specific conductance

(micromhos 2t 25°C).... 57 123 | === | memememee-
R e R € & Fae % TS LR 6.8 2.5 TR ek e
P ol G ol ol 25 25 6.6 5+8
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REIDSVILLE, ROCKINGHAM COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 15,000 in 1970 (4,600 metered
customers, 50 of which are in suburban areas).

SOURCE :

Troublesome Creek. Flow in Troublesome Creek supplemented by water re-
leased from Lake Hunt, an impoundment on an upstream tributary. The
intakes are about 3 miles southwest of Reidsville at lat 36°17'25",
long 79°41'16".

RAW-WATER STORAGE:
Lake Hunt, 700 million sallons.
ALLOWABLE DRAFT:

Estimated allowable draft of Troublesome Creek is 2.7 mgd. Additional
draft from Lake Hunt is estimated to be at least 2.2 mgd.

TOTAL USE:

Average (1970) 1.75 mgd, metered; maximum daily (8-12-68), 2.73 million
gallons.

INDUSTRIAL USE:

0.8 mgd, estimated. Principal users include American Bramds, Inc., Bush
Brothers Platting, Inc., and Burlington Industries.

TREATMENT:

Prechlorination, coagulation with alum and soda ash, sedimentation, ad-
dition of carbon for control of taste and odor, rapid sand filtration, ad-
dition of phosphate compounds for corrosion control, adjustment of pH with
lime, post chlorination,and fluoridation.

RATED CAPACIrY OF TREATMENT PLANT:

3.0 mgd.
PUMPING CAPACITY:

Raw water, 7.0 mgd; finished water, 7.2 mgd.
FINISHED-WATER STORAGE:

One clear well, 1,000,000 gallons; two elevated tanks, 500,000 and 175,000
gallons; one stand pipe, 800,000 gallons.

FUTURE PLANS:

A new raw-water reservoir with 2.6 billion gallons storage on Troublesome
Creek is planned. Construction to begin in the fall of 1971 if bond refer-
endum is approved by voters. Also, there are plans to increase the
treatment plant capacity to 7.5 mgd.
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RE1DSVILLE, ROCKINGHAM COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Reidsville is in the southeastern part of Rockingham
County where the topography is characterized by moderately rolling hills.
The south and west parts of Reidsville are drained by Little Troublesome
and Troublesome Creeks of the Haw River basin and the north and east parts
are drained by Wolf Island, Lick, and Jones Creeks of the Dan River basin.
The low-flow yield of streams in the immediate vicinity of Reidsville is
0.025 mgd per square mile. The average discharge of all streams is
0.8 mgd per square mile, and the 7-day, 2-year low flow is 0.10 mgd
per square mile. With adequate storage, Troublesome Creek
would supply an ample amount of raw water for foreseeable needs.

Ground water: The town of Reidsville is underlain by metamorphic rocks
(gneiss and schist). These rocks are weathered to depths of as much as 50
feet. Wells in the area are generally drilled to depths of 75 to 250 feet,
and are reported to yield as much as 30 gpm. Wells drilled in favorable
sites, such as low or flat areas would probably have larger yields.

A partial analysis of water from one well near Reidsville and analyses
of water from wells in the same rock types in the surrounding area, indi-
cate that the chemical quality of ground water is acceptable for most uses,
but locally, hardness may be a problem.
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REIDSVILLE, ROCKINGHAM COUNTY

ANALYSES

{In willigrams

per liter)

Source, o1 type of
water (raw;finished)...

Date of collection

Finished
11-9-61

Cappar el s vswonsy s ==
Cobalt £C0J. « comssn
20 B R i D TS |
Chromium (Cr)e..oens
BOTOMN (B ). e o ninosess
Strontium (Sr)......
Baridim CBE): Liveinsans
Yercury (Hq)......
G 51 1 10y ¢ W LY s
LEthium (L2)...n e
Cadndum-{8d). ccoveseormae
Cyanide {(CN).....
Chloride (Cl).......
Manganese (Mn)....
Iron {(Fe).... e ol
Galedum (CH)insisas sameaie
Hagoesiom €ME2)..oerscwans
Ve Dy B AT o (AR AE e §
Potassium (K).....
Fluaride (B)..: oo o sioaiis
Bilica (Bi02).4.: < & @l A Sl
Bicarbonate (HCO3).......
Carbonate (C03)...
Sulfate (BO4A)...v:cnsvsne
Hitrata (ROB).uoiocesunns
Dissolved Solids
Hardness as CaCO03:

Talial, od s cs s us

Mouncarbonate 5
Alkalinity as CaCO3......

LRI I N S )

s e ca e an

—— -

O
N oo

80

40
13
26

- - -

- .-

- - -

— = - -

Specific conductance
(microwhos at 25°C)....

PHG sagi-siw dmass o adss s n sl s

LETPEYATUY @, i cu ops vue iy

a/ Source is Troublesome Creek.

b/ Sample collected from Lake Hunt on

Troublesome Creek.

upstream tributary of




196

REIDSVILLE, ROCKINGHAM COUNTY

ANALYSES
(In willigrams per liter)

Source, or type of a/

water {(raw;finished)... Raw Finished
Date of collection....... 1-12-71 1-12-71
Copper (Cu).vrvencnnnn = 0.050 0.000
Cobalt (CO)urirereneanans .000 .000
2ine (Zn) . ueeernnorenoaas .080 .060
Chromium (Cr)....... ceene .000 .000
Boronn (B)..eeun... Ceerenn 019 .056
Strontium (St)...... I 000 .000
Barium (Ba)....... Ceeasha 000 .000
Mercury (HQ)eeewiveuennnn <.0005 <.0005
Lead (Pb)..eeeeieeencoens .000 .000
Lithium (Li)..eeuen. PR .000 .000
Cadmium (Cd).e.vvernennnn .000 .000
Cyanide (CN)..vveveuvennns .00 .00
Chioride (Cl)..viverenenn 3.4 7.2
Manganese (Mn)...eeeeaeon .040 005
Iron (Fe)eweeseeeocenenns 121 .028
Calcium (Ca)eiierevnnnnne | ======= | —==----
Magnesium (Mg)........ I e - e e
Sodium (Na)...... SRR = oLy L T et A
Potassium (K)....cec0eune | r7o===== | —==-=--
Fluoride (F)......... . e ] e
SdlLea (S40Z). . .. .onv.ade . o | -
Bicarbonate (HCO3)....vee | =====-= |  —ve-w--
Carbonate (CO3)..viveeeee | =-=-=--== | =—=-----
Sulfate (S04)...iieennnes | ======- | —-=-=--
Nitrate (NO3)....c0000vea | =====-- | -—===u--
Dissolved Solids,...ccvee | === | ~—--=----
Hardness as CaC03:

Total, cuvisia.. .o sdmwege | =gz~~~ | ---m---

Noncarbonate....... T L SrEE-=- | me-e=--
Alkalinity as CaCO3,..... | --=-=—-= | =~=—==-==
Specific conductance

(micromhos at 25°C).... | =~=-=-=---- | ==--=--
o) [P g T STl ol S ande | mmEEEe—-- |  -e-----
B SV T o R UL - R g 5.0 5.0

a/ Source is Troublesome Creek.
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STOKES COUNTY
WATER-RESOURCES APPRAISAL

Stokes County is in northwestern North Carolina and lies wholly within the
Piedmont Province. The topography is characterized by rolling, undulating
hills with a mountainous area in the west-central part of the county. The Dan
River flows diagonally across the county from the northwest corner and drains
about 90 percent of the county. The southwest corner of the county is
drained by the Little Yadkin River and its tributaries. Minimum flow of the
Dan River generally exceeds 0.15 mgd per square mile while minimum flow of its
tributaries in the county averages 0.05 mgd per square mile. Minimum
flows of the Little Yadkin River and its tributaries are in the range of 0.02
to 0.1 mgd per square mile. The average discharge of all streams
is 0.8 mgd per square mile, and the 7-day, 2-year low flow ranges from 0.1 to
0.4 mgd per square mile and averages 0.2 mgd per square mile. King District
Water Systems, Inc., obtains its water from the Yadkin River. Other municipal
and most industrial and domestic supplies are obtained from springs or ground-
water sources. The county's population in 1970 was 23,782.

A wide variety of rocks underlie the county, but they may be grouped into
three major units: granite-gneiss, quartzite and schist, and bedded sediments
of Triassic age. The granite-gneiss crops out in nearly all parts of the
county and occupies about half of the total area. Included in this unit are
several bodies of granite especially along the north edge of the county.

The quartzite and schist underlie a belt in the central part, and the Triassic
sediments extend across the southeast corner. The depth of

weathering ranges from a few inches to about 100 feet. The reported yields of
wells are low (20 gpm or less) except for public supply wells

at the Town of Walnut Cove,where wells reportedly yield as much as 150 gpm.
Available well-yield records are almost all on wells used for domestic supplies.
Generally, domestic wells are located near the point of use instead of locations
where conditions are favorable for high yields, and the reported yields often
reflect the pump capacity rather than the available yield. However, in ad-
jacent Surry County several wells in the granite-gneiss are reported to yield
from 100 to 250 gpm, and one well in the quartzite and schist is reported to
yield 200 gpm. A yield of 125 gpm was reported from a well in the gneiss unit
at the Town of Rural Hall in Forsyth County. That similar yields might be
obtained from wells tapping these units in Stokes County seems reasonable.

The following table shows typical reported yields and average depths of drilled
wells in the county.
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STOKES COUNTY
WATER~RESOURCES APPRAISAL

Yield (gpm)
Rock unit Average

Maximum | Average | depth (feet)

Granite-gneiss 20 5 112
Quartzite-schist 20 5 126
Granite 10 4 104
Triassic 150 25 210

Ground water is used 3 a source of supply for the towns of Danbury, and
Walnut Cove, a few small j._ustries, and the majority of rural domestic users.

The chemical quality of ground water is acceptable for most uses,
although in some parts of each rock unit concentrations of iron and hardness-
causing constituents are higher than desired.

Ground water will continue to be the main source of supply for rural
users except in areas served by water districts. Adequate ground-water
supplies may be developed, with proper planning and management for small
industrial and small municipal needs. Higher yields are to be expected in the
more favorable areas such as topographic lows or low flat areas where weathered
rock is thicker. It is estimated that in these areas 0.5 mgd per square mile
of ground water is available in the northwest part and 0.3 mgd per square mile
is available in the southeast part. Continuously pumped wells spaced 2,500

feet apart would probably yield 0.1 mgd in the northwest and 0.06 mgd in the
southeast.
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KING DISTRICT WATER SYSTEMS, INC., STOKES COUNTY

OWNERSHIP:

King District Water Systems, Inc. Supplies King, Tobaccoville, Pinnacle,
and a portion of rural Stokes County. Total population supplied, about
6,300 in 1970 (1,800 metered customers).

SOURCE :

Yadkin River: The intake is approximately 1/3 mile above bridge
on M. €, Highway 67 at lat 36°13'15", long 82°26'0D",

RAW-WATER STORAGE:

None.
ALLOWABLE DRAFT:

Estimated allowable draft is 285 mgd without storage.
TOTAL USE:

Average (1970), 0.205 mgd; maximum daily not recorded.
INDUSTRIAL USE:

None.
TREATMENT:

Prechlorination, coagulation with alum and lime, sedimentation, rapid sand
filtration, adjustment of pH with lime, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:

1.5 mgd.
PUMPING CAPACITY:

Raw water, 1.5 mgd; finished water, 1.5 mgd.
FINISHED-WATER STORAGE:

One clear well, 150,000 gallons; one elevated tank, 250,000 gallons; two
stand pipes, 500,000 and 150,000 gallons.

FUTURE PLANS:

Plant is new and considered adequate to meet foreseeable needs. Distri-
bution system will be expanded as necessary.
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KING DISTRICT WATER SYSTEMS, INC., STOKES COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: The minimum flow of the Yadkin River is more than adequate
to meet foreseeable needs.

Ground water: The northwestern one-third of this large area is underlain by
quartzite and schist. The southern two-thirds of the area is underlain by
gneiss and schist. The gneiss and schist rocks are rather deeply weathered,
in some places to depths of more than 70 feet. The quartzite rock is
highly resistant to weathering. Wells in the gneiss and schist
generally are drilled to depths of 70 to 180 feet, and are re-
ported to yield as much as 20 gpm. It is estimated that with wells spaced
about 2,500 feet apart, yields of 0.07 mgd might be expected.

The chemical quality of the ground water in this vicinity is suitable
for most domestic uses and some small industrial processes. A few analyses
and reports from well owners indicate that locally water may be moderately
hard to very hard, and may contain iron concentrations slightly in excess
of 0.3 milligrams per liter. An abandoned public supply well at King,

330 feet deep yields water that contains excessive iron, manganese, and
fluoride concentrations.
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ANALYSES
(In milligrams per liter)

Source, or type of Yadkin R. Yadkin R.

water (yaw;finished})... Raw Finished Raw Finished
Date of collection....... 1-26-71 1-26-71 1-26-72 1-26-72
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SURRY COUNTY
WATER-RESOURCES APPRAISAL

Surry County is adjacent to the North Carolina-Virginia State line
in the northwestern part of the State. About 85 percent of the county is in
the Piedmont Province and the remainder is mountainous. Stream slopes are
steep and drainage is good. The Yadkin River and its tributaries drain the
county. The average discharge of streams ranges from 0.7 to 1.1
mgd per square mile. Minimum flows range from 0.2 mgd per square mile in the
western part of the county to 0.09 in the southeastern corner,
The 7-day, 2-year low flow varies from 0.2 to 0.4 mgd per square mile. Mount
Airy, Elkin, Dobson, and Pilot Mountain obtain their municipal supplies from
surface sources. Other municipal and most domestic and industrial supplies are
obtained from ground-water sources. The county's population in 1970 was 51,415.

A large variety of rocks underlie the county, but they may be grouped into
five major units that form northeast-southwest trending belts. In the extreme
northwest corner is a belt of granite-gneiss-schist adjacent to a large belt of
schist that extends to the center of tne county. The southeast is underlain by
granite and gneiss, and a belt of quartzite and schist. A large area of rela-
tively pure granite crops out in the vicinity of Mt. Airy. The upper layer of
weathered rock present in all rock units ranges from a few inches to more than
100 feet thick in Surry County. Yields of as much as 400 gpm have been reported
from wells in the schist unit and 250 gpm from wells in the granite-gneiss unit.
The following table indicates the range in reported yields and the average
depths of drilled wells in various rocks in the county:

Range in Average

Rock unit yield (gpm) | depth (feet)

Granite 3-30 140
Schist 0-400 190
Granite-gneiss 2-250 200
Quartzite-schist 3-200 220
Granite-gneiss-schist 2-40 140

Wells are not used as a source of public water supply except for supple-
mentary or emergency use at Pilot Mountain, but most rural domestic and small
industrial users rely entirely on ground water for their supplies.

The chemical quality of ground water in Surry County is acceptable for
most uses; however, iron concentrations in the water from some wells are higher
than desirable and the water from some wells is slightly hard.

Ground water will continue to be an important source of supply for rural
users. The potential ground-water supply is also adequate, with proper
planning and management, for small industrial and municipal needs. Where
higher yielding wells are needed, the most favorable sites are where the
weathered rock is thickest, such as topographic low or flat areas. It is
estimated that where favorable sites are selected, the amount of ground water
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SURRY COUNTY
WATER-RESOURCES APPRAISAL

available ranges from 0.37 mgd per square mile in the southeastern part of the
county to about 0.65 mgd per square mile in the northwestern part. 1t is also
estimated that continuously pumped wells spaced about 2,500 feet apart would
yield 0.07 mgd in the southeast and 0.13 mgd in the northwest part of the
county.
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ELKIN, SURRY COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,000 in 1970 (1,350 metered
customers, 250 of which are in suburban areas).

SOURCE :

Elkin River: The intakes are approximately 3/4 mile northwest of
Elkin at lat 36°15'18", long 80°51'54'". Water is pumped to a storage lake
and flows by gravity to the treatment plant.

RAW-WATER STORAGE:

62 million gallons in the storage lake.
ALLOWABLE DRAFT:

Estimated allowable draft is 13.5 mgd with a storage of 62 million gallons.
TOTAL USE:

Average (1970), 0.63 mgd, metered; maximum daily (7-2-70), 1.27 million
gallons.

INDUSTRIAL USE:

0.15 mgd, estimated. Principal users include Chatham Manufacturing Company,
Vaughn-Bassett Furniture Company, and the Salem Company.

TREATMENT:

Prechlorination, coagulation with alum and soda ash, sedimentation, ad-
dition of carbon for control of taste and odor when necessary, rapid sand
filtration, adjustment of pH with soda ash, post chlorination, and fluori-
dation.

RATED CAPACITY OF TREATMENT PLANT:

3.0 mgd.
PUMPING CAPACITY:

Raw water, 6.0 mgd; finished water, 6.8 mgd.
FINISHED-WATER STORAGE:

One clear well, 1,000,000 gallons; two elevated tanks, 300,000 and 125,000
gallons: one stand pipe, 1,000,000 gallomns.

FUTURE PLANS:

None. Treatment plant completed in November 1969 and should be adequate
for the foreseeable needs.
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ELKIN, SURRY COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Elkin is in the southwest corner of Surry County.
The Elkin and Yadkin Rivers flow through the town limits. The low-flow
yield of these rivers generally exceeds 0.2 mgd per square mile. The
average discharge is 1.1 mgd per square mile and the 7-day, 2-year low
flow is 0.4 mgd per square mile. There is an abundance of surface water
available for water supply, the only limitation being treatment capacity.

Ground water: The Town of Elkin is underlain by a complex rock unit composed
mainly of granitic gneiss and granite. The weathered zone in these rocks
averages about 70 feet in thickness. Wells in the granite-gneiss in this
vicinity range greatly in depth and yield. The depths range from
50 feet to nearly 500 feet, and the yields range from 20 gpm to 100
gpm. These ranges probably indicate that the weathered zone changes
greatly in thickness from one place to another, and that the deeper un-
weathered rock may not be highly fractured.

The chemical quality of ground water at Elkin is acceptable for most
uses without treatment, but may contain dissolved iron or manganese in
excess of recommended limits.
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ELKIN, SURRY COUNTY

Source, or type of
water (raw;finished)...

Date of collection

Elkin R.
Raw

1-27-71

Finished

1-27-71

Copper (G, s s vousevitive
Cobalt (Co)....

Zime CZn)be.oveons
Chromium {Cr).....
Boron (B)..... 55
Strontiuwm (Sr)....
Barium (Ba).......
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X TCE N, ¥, 53 e o B
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Fluoride (F)....... .
Silica (Si02)...... .
Bicarbonate (HCO3).......
Carbonate (CO03).....cu.u.
Sulfate (S04)...vcvvunen.
Nitrate (NO3)...... 2
Dissolved Solids.........
Hardness as CaC03:
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.000
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.000
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.000
.000
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.000
.000
.000
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.00

- -

Specific conductance
(micromhos at 25°C)....
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Temperature

ANALYSES
(In milligrams per liter)
Elkin R.

Raw Finished
10-19-65 10-19-65
3.8 1.2

.02 .01
.00 .16
8.7 3.0
1.0 )
1.6 1.9
1.0 1.0
.1 .1
8.0 9.4
14 16
0 0
15 1.8
.0 .1
49 27
26 10
14 0
11 5
68 32
6.8 6.7
16 16
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MOUNT AIRY, SURRY COUNTY

OWNERSHIP:

Municipal. Total population supplied about 7,000 in 1970 (2,400 metered
customers, 50 of which are in suburban areas).

SOURCE :

Lovills Creek and Stewarts Creek. The Lovills Creek intake supplies the
old water plant and is inside the city limits of Mount Airy at

lat 36°31'28", long 80°36'59". The Stewarts Creek intake supplies the
new water plant and is about 1/2 mile west of Mount Airy at

lat 36%29'36", long 80°39710".

RAW-WATER STORAGE:

Water pumped from Lovills Creek is impounded in a 8 million gallon reservoir.

Water pumped from Stewarts Creek is impounded in a 25 million gallon reser-
voir.

ALLOWABLE DRAFT:

Estimated combined allowable draft is 18.0 mgd with a storage of 33 million
gallons.

TOTAL USE:

Average (1970), 2.73 mgd, metered; maximum daily (6-19-70), 3.7 million
gallons.

INDUSTRIAL USE:

2.0 mgd, estimated. Principal users include Proctor-Silex, Inc., Quality
Mills, Pine State Knitwear Company, Renfro Hosiery Mills Company, Inc.,
Oakdale Knitting Company, and Spencer's Inc. of Mount Airy, N. C.

TREATMENT :

Prechlorination, coagulation with alum and lime, sedimentation, rapid sand
filtration, addition of phosphate compounds for corrosion control, adjust-
ment of pH with lime, and fluoridation.

RATED CAPACITY OF TREATMENT PLANTS:
0ld plant, 2.5 mgd; new plant, 6.0 mgd.
PUMPING CAPACITY:
Raw water: old plant, 5.0 mgd; new plant, 6.0 mgd.
Finished water: old plant, 5.5 mgd; new plant, 8.0 mgd.
FINISHED-WATER STORAGE:

Two clear wells, 165,000 and 500,000 gallons; two elevated tanks, 150,000
and 500,000 gallons; one stand pipe, 200,000 gallons.
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MOUNT AIRY, SURRY COUNTY

FUTURE PLANS:

Soil Conservation Service, U. S. Department of Agriculture is constructing
a flood-control dam on Stewarts Creek above the Mount Airy intake.

Storage of 300 million gallons in this reservoir is reserved for Mount
Airy water supply. The city plans to erect an elevated tank with a
storage of 150,000 - 200,000 gallons if annexation plans are approved.

WATER-RESOURCES APPRAISAL:

Surface water: Mount Airy is in the Piedmont section in northern Surry
County where the topography is generally hilly. Ararat River, Lovills
Creek, Stewarts Creek and their tributaries drain the immediate area. The
low-flow yield of streams generally exceeds 0.15 mgd per square mile. The
average discharge of all streams is 0.9 mgd per square mile and the 7-day,
2-year low flow is 0.35 mgd per square mile. The raw-water storage
presently available is adequate to meet foreseeable needs. The estimated
allowable draft is more than six times present use.

Ground water: The Town of Mount Airy is underlain by granite rocks except
in the extreme northwest and southeast edges where mica-schist rocks crop
out. The granite is not extensively fractured or jointed, and the overly-
ing mantle of weathered rock is not deep in most places. Wells in the
granite in this vicinity generally are drilled to depths of 50 to 150
feet, and are reported to yield as much as 30 gpm.

The chemical quality of ground water at Mount Airy generally is
acceptable for most uses with no treatment, although the water is somewhat
acid and may be corrosive.
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MOUNT AIRY, SURRY COUNTY

ANALYSES
(In milligrams per liter)

Scuxrce, or type of Lovills Cr. {Lovills Cr. {Lovills Cr. |Lovills Cr.

water (raw;finished)... Raw Finished Raw Finished
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PILOT MOUNTAIN, SURRY COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 1,600 in 1970 (570 metered
customers, 25 of which are in suburban areas).

SOURCE:

Toms Creek: The intake is about 1/4 mile northwest of Pilot
Mountain at lat 36°24'00", long 80°28'54". One water well with a
reported yield of 175 gpm is used as auxiliary supply.

RAW-WATER STORAGE:

None. A 70-million gallon off-river reservoir is presently (1971) under
construction. Water will be pumped from Toms Creek to the reservoir.

ALLOWABLE DRAFT:

Estimated allowable draft is 2.7 mgd without storage.
TOTAL USE:

Average (1970), 0.75 mgd, metered; maximum daily, about 1.0 million gallons.
INDUSTRIAL USE:

0.55 mgd, estimated. Principal users include Armtex, Inc., Surry Indus-
tries, Inc., and Amos & Smith, Inc.

TREATMENT:

Aeration, prechlorination, coagulation with alum and lime, rapid sand
filtration, and adjustment of pH with lime.

RATED CAPACITY OF TREATMENT PLANT:

1.5 mgd.
PUMPING CAPACITY:

Raw water, 3.0 mgd; finished water, 2.6 mgd.
FINISHED-WATER STORAGE:

One clear well, 500,000 gallons; two elevated tanks, 100,000 and 200,000
gallons.

FUTURE PLANS:

None. Raw water storage reservoir under construction to be completed in
late 1971.
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PILOT MOUNTAIN, SURRY COUNTY

WATER-RESOURCES APPRATSAL

Surface water: Pilot Mountain is on the eastern border of Surry County
where the terrain is moderately hilly. The area is drained by tributaries
of Heatherly and Toms Creeks. The low~flow yield of streams is 0.09 mgd
per square mile. The average discharge of streams is 0.7 mgd per square
mile, and the 7-day, 2-year low flow is 0.2 mgd per square mile. When the
70-million gallon raw-water storage reservoir is completed the allowable
draft will increase to approximately 4.8 mgd, which should be adequate for
long-term future needs. If needed in the future, the allowable draft
could safely be increased to about 10 mgd by providing additional storage.

Ground water: The Town of Pilot Mountain is underlain by granite-gneiss,
except in the extreme northwest corner which extends into mica-schist
rocks. These rocks generally are deeply weathered, but the weathered zone
varies in thickness from 30 feet to more than 100 feet. Wells in the
granite-gneiss in this vicinity generally are drilled to depths of 200 to
600 feet, and are reported to yield as much as 250 gpm.

One well, 623 feet deep and cased to 150 feet, is maintained as an
emergency supply well. Although ground water is not generally used for
public supply, it may be considered for supplemental use, providing wells
are properly spaced. Properly located and constructed wells would
probably yield 0.08 mgd.

The chemical quality of ground water at Pilot Mountain generally is
acceptable for most uses, but in some places the water may be moderately
hard and may contain iron in excess of 0.3 milligrams per liter.
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PILOT MOUNTAIN, SURRY COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Toms Cr. Well No. 7

vater (raw;finished)... Raw Finished (Auxiliary)
Date of collection....... 7-28-66 7-28-66 7-28-66
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Ohigride (C1)...... 1.5 4.0 4.8
Manganese (Mn)...... R .02 .03 17
147 T T NG by .02 .00 1.0
Calcium (Ca).evnernnecenn. 4.2 9.8 9
Magnesium (Mg)..ovveeoen. 7 8 2.2
Sodivm (Na).e.eeeorenrene 0 .5 5.8
Potassium (K).oveeeouanos . 1.5 1.4 6.9
Fluoride (F).v.ivvivennes. .0 .0 .1
Silica (S5i02)............ 11 11 24
Bicarbonate (HCO3)....... 23 25 78
Carbonate (CO3).ievnenens 0 0 0
gulfate (504)., ... 1.8 11 6.8
Nitrate (NO3)....ecveenn. .3 .2 .1
Dissolved Solids......... 36 56 110
Hardness as Cal03:

POEBY . veerneconacenns .o 14 28 60

Noncarbonate......oeee. 0 8 0
Alkalinity as CaCO3...... 19 20 64
Specific conductance

(micromhos at 25°C).... 45 77 159
11 e P SN 6.8 6.9 8.1
T empPeratUTe. s s s v ennenanns 24 23 18

Note.--Additional analyses are on next page.
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PILOT MOUNTAIN, SURRY COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Toms Cr.

water (raw;finished)... Raw Finished
Date cf collection....... 1-20-71 1-20-71
L T s R R T R 0.000 0.000
SellE OB <, ol s ae gl .000 .000
Sl (ZBY. . a v a .065 .160
Chromium (Cr)....... i1 T8 .000 .000
Boon, Ol .5l 0 e o N .029 .035
Berontdins CEY ). . ..o e en .030 .030
Bavju ((Ba ). L Jin ou. e .000 .000
MErCuE (RO v s o A T et sl e et B G
Lead (Pb)...... .000 .000
Lithiws CEl)... ici.oslsss .000 .000
ST e R — .000 .000
Cyamide (CH)....cun.canas .00 .00
fhlnrdde (LY. . o uial F 3.0 4.2
Manganese (Mn)......c.... .005 .005
Iren (Fe)...... Sl TEE i <242 .000
Celclon (Do), ..... cdn o nl GEE TWITTET =T iRl wenean
Magnesium (Mg).ve.rvennne | ====mce b cmnaraa
Sodium (N2).ssveveeananee | ======= | sccceas
Potésefum (K).oiooavnenes | ======~ | ‘=mcaea-
L Gy PR (ot R e =
B Y s in ety o Erwemmb
Bicarbonate (HCO3)....... | ===--=== | —ccoa-.
Carbonxte (€03).......ici | ==r==a= |’ ccceee-
Sulfate (S04)........ T L s e
Nitrate (NO3).......c000. | ======= |  cemmeeo
Dissolved Solids.,........ | === | ==ca---
Hardness as CaC03:

p 2T T LS RN T POE | o e | ([ R

NOnCarboONALe, .. covupune |, =~=nve= . | cacewan

Specific conductance
(microwhos at 25°C)....

B s dTivTict T

Temperature
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VANCE COUNTY
WATER-RESOURCES APPRAISAL

Vance County is in the eastern part of the Piedmont Province with the
North Carolina-Virginia State line as its northern boundary. (The topography
ranges from moderately rolling to hilly;) The northern half of the county is
drained by tributaries of the Roanoke River and (the southern half by tribu-
taries of the Tar River. The Tar River is the southern boundary of the county)
John H. Kerr Reservoir floods Nutbush Creek from the northeast corner of the
county almost to Henderson. (%or streams in the county, the average discharge
ranges from 0.8 to 0.9 mgd per square mile. Minimum flows vary with location,
averaging 0.02 mgd per square mile with a range of 0.001 to 0.05 mgd per
square mile, The 7-day, 2-year low flow varies from 0.05 to 0.20 mgd per
square mile, and averages 0.18 mgd per square mile.) Henderson obtains its
municipal supply from surface water sources. (viost other domestic and in-
dustrial supplies in the county are obtained from ground-water sources.) The
county's population in 1970 was 32,691. )

The principal rock unit underlying Vance County is mica-gneiss. It crops
out as a northeast-southwest trending zone across the eastern half of the
county. fIn a relatively small area in the southeastern part of the county,
the gneiss grades into granite that is a part of a large intrusion that crops
out extensively in Franklin and Wake Counties,! A large belt, about five miles
in width, of granodiorite extends through the western part of the county and
is bordered on the east and west sides by metavolcanic rocks. Along the
extreme northwest border of the county a small belt of schist is exposed.

I

(The general ground water situation in the county is such that well yields
may be expected to be in the average range for the Piedmont Province in the
State. It is apparent from the available data that wells in granite have a
higher average yield than wells in the other rock units. Typical reported
yields and average depth of drilled wells in the various rock units are given
in the following table.

Yield (gpm)

. L Average
Rock unit Maximum Average depth (feet
Mica-gneiss 40 10 167
Granite 90 23 140
Granodiorite 75 11 123
Metavolcanic rocks 36 12 | 105

Ground water in Vance County is principally of the calcium bicarbonate
and sodium bicarbonate types and is suitable for most domestic and industrial
uses with little or no treatment. Available chemical analyses indicate that
water from the granite and mica-gneiss units generally is soft and has a low
iron content.] Water from the granodiorite generally is of good quality
although in places it may be hard. Water from the metavolcanic unit generally
is hard, and in some places, it is also corrosive.
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VANCE COUNTY
WATER-RESOURCES APPRAISAL

\ The quantity of ground water available in Vance County is adequate for
domestic and many small industrial needs. It is reasonable to assume that in
about 50 percent of the wells drilled in the more favorable locations, the
sustained yields will be on the order of 0.25 mgd per square mile in most parts
of the county. |\
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VANCE COUNTY

36°5'

78°30'
o
) L]
G> & st v
36°30' — / iy ‘\ —36°30
‘ 1]
/ 5 \
%
S
§ )
| 3
| \ (o)
| 5}
' \
1]
| i
, HENDERSON \
\
| /
| /
36°15'1 " ‘ —
| JOTTRELL /7
| T
A /
R
AN /
\\,’ \_s‘J'
|
0 L 2 3 4 5 IOMILES
EXPLANATION
Areas served by municipal
water systems in 1970
. A
More than 500 Less than 500
customers customers



223

HENDERSON, VANCE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 20,000 in 1970 (6,260 metered
customers, 2,164 of which are in suburban areas).

SOURCE:

Sandy Creek and Sandy Creek tributaries impounded in Foxes Pond, Rowlands
Pond, Faulkner Pond, Southerlands Pond, and Ayscue Pond. The intakes

are in Foxes Pond 1/4 mile southeast of Henderson at lat 36°19'00",

long 78°22'00", and in Southerlands Pond about 6 miles southeast of Hender-
son at lat 36°17'00", long 78°18'00".

RAW-WATER STORAGE:

Foxes Pond, 42.. million gallons; Rowlands Pond, 20.7 million gallons;
Faulkner Pond, about 5 million gallons; Ayscue Pond, about 50 million
gallons; Southerlands Pond, 13 million gallons.

ALLOWABLE DRAFT:

Estimated allowable draft is 3.6 mgd with a storage of 131.2 million
gallons.

TOTAL USE:

Average (1970), 3.0 mgd, metered; maximum daily (during August 1970), 3.45
million gallons.

INDUSTRIAL USE:

1.0 mgd, estimated. Principal users include Perfect Packed Products, Nu
Southern Dyeing and Finishing, Inc., and Laurens Glass, Inc.

TREATMENT :

Aeration, prechlorination, coagulation with alum, sedimentation, addition
nf carbon for control of taste and odor when necessary, rapid anthracite
filtration, addition of phosphate compounds for corrosion control, adjust-
ment of pH with soda ash, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:

3.0 mgd.
PUMPING CAPACITY:

Raw water, 8.0 mgd; finished water, 5.1 mgd.
FINISHED-WATER STORAGE:

One clear well, 750,000 gallons; one elevated tank, 750,000 gallons; one
stand pipe, 170,000 gallons.

FUTURE PLANS:

No definite plans at this time. Engineering consultants have recommended
expansion of the treatment plant, construction of a new dam to increase
the raw-water supply, and additional finished-water storage facilities.
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HENDERSON, VANCE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Henderson is in an upland area in central Vance County on
the basin divide of the Roanoke and Tar Rivers. The area is drained by
small streams radiating in different directions. The low-flow yields of
streams in the immediate vicinity of Henderson are in the range of 0.005
to 0.05 mgd per square mile with the average being 0.02 mgd per square
mile. The average discharge of streams is 0.6 mgd per square mile, and
the 7-day, 2-year low flow is 0.13 mgd per square mile. The demand for
water is approaching or at the capacity of the existing treatment and raw-
water storage facilities. The John H. Kerr Reservoir could provide the
most reliable source of raw water. However, with additional storage Sandy
Creek can provide a dependable supply of 10 to 12 mgd in terms of allow-
able draft.

Ground water: Henderson is predominantly underlain by mica-gneiss. Rocks
of the metavolcanic unit are exposed near the west edge of the city, and
granite underlies the south part. The depth of weathered rocks differs
from place to place but is known to be not deeper than about 65 feet.
There is no apparent difference in weathered depth between the mica gneiss
and granite, but the reported well yields are higher from wells in granite.
Yields as great as 90 gpm have been reported from wells in granite and up
to 40 gpm from wells in mica-gneiss. With proper location and spacing,
wells should furnish adequate supplies for domestic and small industrial
needs.

Water from the gneiss and granite usually is of good chemical quality,
but in some localities the water is moderately hard.
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HENDERSON, VANCE COUNTY

ANALYSES

(In milligrams per liter)

Saurce, or type of

Sandy Cr. Foxes Pond

water (raw;finished)... Raw Finished Raw Finished
Date of collecticn....... 5-20-66 5-20-66 10-19-70 10-19-70
Copper (Cu)...v..vs cempas | osEEERLl ] A eEcheww 0.007 0.000
Cobalt (Co)ouvrunn. Creeee | mmmmm== ] emeeee- .000 .000
Zing (20)..eeecoramnenane | mmmmeen O} amciaa- .045 .052
Chromium (Cr)....vevvneae | ====me= | cmeceee- .000 .000
Boron (B).....e... S T R .110 .052
Stroantium (Sr)..... ceanee | mmmmmee ] ememmee .000 .030
Barium (Ba)...viewneenaes | ======= |  —==m--- .000 .000
Mercury (Hqde..ovvevoenes | ====-== | =--w=-- <.0005 <.0005
Lead (Pb)..cuininenns eees | mmm=mes ] ememee- .000 .000
TR LEL) e v v cn v vwvnaans | =@B=r-~ ] | —g===-q .000 .000
Codminm (B ). cisvvinvans [ BEsEr=-= || =dsee—e .000 .000
Cyanide {CN)...... sereens | mm=m=== | mmmmees .00 .00
Chtiortde (CL). oeee sosmsit 5.0 11 6.2 12
Manganese (Mn)........ 54 .01 .00 .000 .007
TEona G, o ol i pies . .01 .01 .000 010
Calcium (Ca)..vvsunn. A 4,4 3.7 | e=me==eem ] mmmmme-
Magnesium (Mg).eervvneens .7 T T EEmemrsr ff sesoers
Sodium {(Na)...vveeueennns . B:s2 2 S (e ST e S
Potassium (K)..... S h 1.8 2.0 | mee=ee= | mmmeee-
Fluoride (F)...... ol et | il A L e LT
8ilieca (8i02)..... R 16 ¥ | Aprrnaress kreeesres
Bicarbonate (HCO3)....... 21 53 | =e==me== ] ememee-
Carbonate (CO3).....v0u.. 0 L R e Bttt
Sulfate (SO4)....vveunnn. 5.4 13 ] m-eese= B e®smomey
Nitrate (NO3)....evvne.. .6 b6 | mmmamms b smmsoes
Dissolved Solids......... 50 A R
Hardness as CaC03:

Fotal. i ... cedenee 14 14 | mmmeees ] mmmeee-

Noncarbonate........... 0 0
Alkalinity as CaCO3...... 17 43
Specific conductance

(micromhos at 25°C).... 60 155 | meememe 0 eedseck
PR e b TR R L % 6.5 7.2 | memsmmw p Wb
Temperature....... . ot B 20 | memeee- 15.3 17.5
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WAKE COUNTY
WATER-RESOURCES APPRAISAL

Wake County is in the eastern part of the Piedmont Province with
approximately 25 percent of the county extending southward into the Coastal
Plain. The topography is characterized by rolling hills in the western part of
the county, and a leveling off to moderate land slopes to the east. The Neuse
River and its tributaries drain the north and central part of the county;
tributaries of the Cape Fear River drain the remainder. The average discharge
of streams ranges from 0.6 to 0.8 mgd per square mile. Minimum flows
are variable with location: streams in the southeastern part of the
county with less than 5 square miles of drainage area occasionally go dry,
while others in the county range from 0.0l to 0.2 mgd per square mile and
average 0.05 mgd p square mile. The 7-day, 2-year low flow ranges from 0.007
mgd per square mile _n the southeastern part to 0.37 mgd per
square mile in the northeastern part, and averages 0.14 mgd per square
mile, :

Raleigh, Apex, Wake Forest, and Zebulon obtain their municipal water
supplies from surface-water sources. Cary and Garner have wells but beginning
in 1967 have been obtaining an increasing part of their water needs from
Raleigh which now (1971) approaches 95 percent of Cary's needs and more than 50
percent of Garner's. Wendell obtains about three-fourths of its supply from an
abandoned rock quarry [ed by ground water and the balance from one well.
Fuquay-Varina obtains its supply from several wells. Other, smaller munici-
palities, rural-domestic, and most industrial water supplies are obtained from
ground-water sources. Water consumed at the Raleigh-Durham Airport, in Wake
County, is furnished by the City of Durham. The county's population in 1970
was 228,453.

Ground water serves as a source for small municipal, industrial, and
domestic water supplies and will continue to be an important source in areas
remote from municipal systems. With the exception of an area along the western
border, Wake County is underlain by bedrock of Precambrian age. The Precam-
brian unit consists of granite, gneiss, and schist which trend north-south
through the central part of the county and are the most favorable aquifers for
obtaining smaller municipal and industrial supplies. A body of Triassic sand-
stone and shale, as much as eight miles wide, underlies the northwestern part
of the county. Wells in the Triassic rocks are less productive than those in
the Precambrian rocks because relatively impermeable clay is the predominant
material in the Triassic.

Both the Precambrian and Triassic rocks are covered by a layer of residium
(rock weathered in place) ranging in thickness from a few inches to 50 feet,
and consists of particles ranging in size from clay to coarse sand to boulders.
The Precambrian rocks underlying the valleys in the Fuquay-Varina area are
covered by several feet of sand and other uncomnsolidated sediments of the
Coastal Plain formations.
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WAKE COUNTY
WATER-RESOURCES APPRAISAL

It is possible to develop small ground-water supplies throughout the
county. Water occurs in fractures in the bedrock, fed from a "reservoir" in
the residium. The best supplies are generally developed in deeper layers of
residium, which occur in draws, sags, and low flat areas. The range in yields

and average depths of drilled wells that have been reported are given in the
following table:

Rock unit Range in Average
and location yield (gpm) depth (feet)

Triassic

Northwestern

part of county... 0-20 160
Precambrian

Central part

of coUatY.in u. oa 0-300 175

Eastern part

of Teunkty.: . ... 0-295 140

The chemical quality of ground water in the county is acceptable for most
In all rock units except the Triassic, the water is soft and contains

relatively low concentrations of iron and other dissolved solids. The chemical

quality of water from the Triassic rocks is not uniform. 1In some places, water

from the Triassic contains excessive chloride, dissolved solids, and hardness
causing constituents.

uses.
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APEX, WAKE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,000 in 1970 (675 metered
customers, 25 of which are in suburban areas).

SOURCE:

Williams Creek impounded in Williams Creek Reservoir: The intake is
2-1/2 miles northeast of Apex at lat 35°44'36", long 78°47'48". The

dam was raised in 1968; however, the reservoir did not fill during the
drought of 1968 and supplemental finished water was obtained from Raleigh
during the period August 1968 to February 1969.

RAW-WATER STORAGE:

Williams Creek Reservoir, 90 million gallons.
ALLOWABLE DRAFT:

Not determined. Carryover storage analysis required.
TOTAL USE:

Average (1968), 0.28 mgd, metered; maximum daily (6-18-68), 0.62 million
gallons.

INDUSTRIAL USE:

0.15 mgd, estimated. Principal users include Lufkin Company and Schieffelin
and Company.

TREATMENT :

Prechlorination, coagulation with alum and lime, sedimentation, addition
of carbon for control of taste and odor, rapid sand filtration, addition
of phosphate compounds for corrosion control, adjustment of pH with lime,
post chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
0.72 mgd.
PUMPING CAPACITY:
Raw water, 1.4 mgd; finished water, 0.75 mgd.
FINISHED-WATER STORAGE:
One clear well, 500,000 gallons; one elevated tank, 100,000 gallons.
FUTURE PLANS:

The town is presently considering obtaining additional raw water from
Crabtree Creek or the proposed New Hope Reservoir, or obtaining finished
water from Raleigh.
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APEX, WAKE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Apex is in southwestern Wake County on the drainage
divide of the Neuse and Cape Fear River basins. The area is drained by
small streams radiating in different directions and therefore is not
favorably situated for developing large nearby surface-water supplies.
Minimum flows of streams draining the Apex area are small, ranging
from 0 to 0.01 mgd per square mile, and averaging 0.002 mgd per square
mile. Streams with less than 5 square miles drainage area occasionally
go dry. The average discharge of streams is from 0.6 to 0.7
mgd per square mile, and the 7-day, 2-year low flow averages 0.02
mgd per square mile.

The Williams Creek reservoir was enlarged in 1968. 1In dry years, the
reservoir may not refill and further enlargement probably would not be
economically justifiable. Water use will probably expand rapidly in the
coming years and a new source of water will be needed.

Ground water: The Town of Apex lies wholly within the Durham Triassic Basin.
It is underlain by sedimentary rocks such as arkosic sandstone, argilla-
ceous sandstone, shale, and clay. The sandstones usually contain large
amounts of feldspar and iron oxides. Numerous dikes of black diabase have
intruded the sandstones.

Because of their impermeable nature, the Triassic rocks do not function
well as aquifers. 1In most places in the Triassic Basin, it is difficult
to obtain adequate domestic water supplies. About 20 percent of the wells
drilled in the basin yield less than one gallon per minute, and the average
yield is about 5 gpm. However, yields of up to 25 gpm have been obtained
in a few wells in the vicinity of Apex. 1In addition to low yields to
wells, the water from the Triassic rocks is highly mineralized containing
objectionable amounts of iron, hardness-causing constituents, and chloride,
in some places.
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APEX, WAKE COUNTY

ANALYSES
(In milligrams per liter)

Source, or cype of Williams Cr. Williams Cr.

water (raw;finished)... Raw Finished Raw Finished
Date of collection,,,..... 5-24-66 5-24-66 3~9-11 J-9~T71
GORRRT. (Gl « 4 sie o woss ool aimion f |1 = = TR e e e 0.000 0.000
(0 5o 0 U ) e e B L S R S = .000 .000
2 Tyl ik B TR N e S S e | S e R .015 .050
Chromiuc (Cr)...c.ou.. ol R I L .000 .000
Boron (B)..... A 1 | T e T i 1 oo
Strontium (Sr)...... B [ e .030 .030
Barium (Ba)....ocavenasee | ==mm==== |  —c--==- .000 .000
Mercory (Hg)..cvecsvareona | —mme=es ] smce-e- <.0005 <.0005
Fead ((Bh).:ccvnenee ceeves | mmmmmmm | mmmee-- .000 .000
LIERA Rl ) o e s aicasmms il =Emesss L Essssas .000 .000
Capimun KB Ly, L i S el T S e e .000 .000
Cyantds {OW) .. .vocnonnnu ) =mmmewe T meeme- .00 .00
CRLEEIe G0 Y. v vnsvininis 7.0 13 6.0 10
Manganese (Mn)...ceceeans | 00 .01 0153 .000
TXot OEE iige o o sasiasas s .07 .00 . 142 .000
Caleim (0A). ... 00:- RERAE. 5.0 1 SRR Bkt R B
Magnesium (MZ)eeeeerenons 1.1 L3 1 =eweesas s
Sodium (Na)...... Rt . 4.5 - TR B et |
Potassium (K).vveeeweone . 1.4 i e R |
Fluoride (F)...... o g e B i | 9 | e | -
Salice (B2 : .o ches Bis 2 3.7 | sevmmne ) maesses
Ricarbonate (HCO3)....... 18 22§ =Se===is THINECSSaEs
Carbonate (CO3)..v.veenn.n 0 B il he S SEr i suniln Gabee=
Sulfate (S04)........ (Bhgee 4.2 &5 = f =sesree )Gl
Nitrate (HO3).....ocvnvus e = R o
Dissolved Solids......... 41 82 | memmee- ] mmmmme-
Hardness as CaCO3:

Lo 1 P L 18 46 | ====me= | memmee-

Noncarbonate......ccen. 2 28 L immEemm= o alommmpEee
Alkalinity as CaCO3...... 15 s T (I R e
Specific conductance

(micromhos at 257 B)eies 60 b e SR o
oBs s ans R S% el AR 6.3 DIFPA U i=2sfiess "l REEseTtE
Temperature.......... 5 A% ¢Ll anBllRE=Ra=z s ] - Semnte SR T SO
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CARY, WAKE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 7,430 in 1970 (3,000 metered
customers, about 200 of which are in suburban areas).

SOURCE :
City of Raleigh and one well.

Well No. 24 (J. L. Matthews property) Wk. 279, located at: lat 35°46'42",
long 78°46'57". Driller: Heater Well Co. Date drilled: 1964. Total
depth: 220 fr. Diam: 6 in. Cased to: 124 ft. Type of finish: Open
hole. Topography: High flat. Aquifer: Crystalline rock (metavolcanics).
Static water level: . Yield: 120 gpm. Pumping level:

Type pump: Turbine. Pump setting: .

TOTAL USE:
Average (1970), 0.64 mgd, metered.

INDUSTRIAL USE: (G.007 mgd. Principal users include Taylor Biscuit Co., Cary
Barrel and Drum Co., and Grace Chemical Co.

TREATMENT:
None.
RATED CAPACITY OF TREATMENT PLANT:
None.
PUMPING CAPACITY:
0.17 mgd from well 24.
FINISHED-WATER STORAGE:
Three elevated tanks, 100,000, 300,000, and 500,000 gallons.
FUTURE PLANS:

Plans are being formulated for a new 1,000,000-gallon elevated tank.
WATER-RESOURCES APPRAISAL:

Surface water: Cary is in an upland area in central Wake County. The area
is drained by tributaries of Walnut, Crabtree, Reedy, and Swift Creeks of
the Neuse River basin. Minimum flows of streams draining the area
generally exceed 0.005 mgd per square mile. The average discharge of
streams is 0.7 mgd per square mile and the 7/-day, 2-year low flow is 0.04
mgd per square mile. Cary is not ideally situated for a surface-water
supply since it is in the headwaters of most nearby streams. The largest
nearby creek is Crabtree, about 3 miles north of the City.

Cary has grown rapidly in recent years and the ground-water system was
not able to meet the increased demand. Since 1967, Cary has purchased an
increasing amount of water from Raleigh and presently obtains about 95 per-
cent of its needs in this manner. This seems to be the best source for
future water supply if Raleigh is willing and able to supply the need.
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CARY, WAKE COUNTY

Ground water: Cary is underlain by rocks of the metavolcanic unit which
include phyllite, tuff, and schist that have been intruded by quartz
dikes in many places.

The depth of weathered rock changes considerably from place to place
and is known to be at least 150 feet at the Cary Junior High School. The
metavolcanic rocks form the best aquifer in the county, and well yields of
up to 150 gpm have been obtained in the Town of Cary. Adequate supplies
for domestic and small industrial needs can be developed in all parts of
town. Wells located in draws or penetrating quartz dikes should have
higher yields than those on hills. In such situations most wells may be
expected to have sustained yields of about 30 gallons per minute or 0.043
million gallons per day.

The chemical quality of ground water in Cary is good. In some
cases the water is slightly corrosive and contains moderate amounts of
dissolved iron. However, it is suitable for most uses with little or no
treatment.
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CARY, WAKE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of a/ Well No. 24

water (raw;finished)... Finished
Date of collection....... 6-18-65 3-9-71
Copper (BU)ciicviviaasane]| ommsmee 0.000
CobRlE 0G0 c Jiw oo sevnd TER TStk .000
Za%ne GZO, Jiwsiisis e e FPUNNCR & | RE GRS = S 2 .025
Chromium (Cr).....v.... cadlll Bemomo- .000
T Ty R ool iy QE- il ) Ml
Strontium (5r)...... s wa g o BEEEs .055
Barivm (Ba)..ecvvee.e sa 84l R E T .000
Mercary (Mg)....... I B el Tttt
7 1 S R ceee | mmemme--- .000
Lithium (Li)....... e o T e .000
Cadmium (Cd)evevneeveeeee | ======= .000
Cyanide (CN)...... ceeeeas | mm==o-- .00
Chloride (Cl)...... ceeees 7.6 4.1
Manganese (Mn).eeecncaans .01 .000
Iron (Fe)eveeruenn cesanss .01 .000
Calcium (Calde.ivereeveasns 26 ) -------
Magnesium (Mg)....vveeenn 7.8 | =------
. Sodium (Na).eeeaon. crrane [ el
Potassium (K).eeeooeoannon 3.1 | -------
Fluoride (F)....... vero e I N (U
Silica (S102).....cvunn.. 36 | meeeee-
Bicarbonate (HCO3)....... 116 ] e------
Carbonate (CO3)....cuceu- o | -------
Sulfate (S04)........ cens 19 | ee-----
Nitrate (NO3)....ceneeen. B R B
Dissolved Solids......... 175 ] m==m--
Hardness as CaCO03:

] a2 e M cescsea 96 | ~---=---

Noncarbonate.......cene o | eeeee--
Alkalinity as CaCO3...... 95 | me-m=--
Specific conductance

(micromhos at 25°C).... 235 | eemee--
s e mase B d e 6.8 | -------
Temperature...ocsvvens eee | mmmmmem= ] memmmees

Y

a/ Water from 17 wells (mixed sample) in use in 1965. Water was chlorinated
and treated with phosphate compounds for corrosion control in 1965.
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FUQUAY-VARINA, WAKE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,500 in 1970 (1,130 metered
customers, three of which are industries in suburban areas).

SOURCE :
Six wells (Nos. 2, 3, 5-8); two auxiliary wells.

Well No. 2 (Depot Street), Wk-283, located at: lat 35°34'50", long 78°48'20".
Driller: Danville Drilling Co. Date drilled: 1937. Total depth: 250 ft.
Diam: 10 in. Cased to: 30 ft. Type of finish: open hole. Topography:
hillside. Aquifer: crystalline rock (gneiss)., Static water level: 30 ft.
Yield: 90 gpm Pumping level: 55 ft. Type pump: turbine. Pump
setting: 180 f'.

Well No. 3 (West Jones Street), Wk-277, located at: lat 35°35'10", long
78°48'14", Driller: C. C. Hildebrand. Date drilled: 1963. Total depth:
600 ft. Diam. 10 in. Cased to: 40 ft. Type of finish: open hole.
Topography: hillside. Aquifer: «crystalline rock (gneiss). Static water
level: 90 ft. Yield: 64 gpm. Pumping level: 110 ft. Type pump:
turbine. Pump setting: 200 ft.

Well No. 5 (Cherry Street), Wk-267, located at: 1lat 35°35'27", long
78°48'22", Driller: Heater Well Co. Date drilled: 1947. Total depth:
385 ft. Diam: 10 in. Cased to: 40 ft. Type of finish: open hole.
Topography: hillside. Aquifer: crystalline rock (gneiss). Static water
level: 75 ft. Yield: 34 gpm. Pumping level: 100 ft. Type pump:
turbine. Pump setting: 200 ft,

Well No. 6 (Dogwood Street), Wk-282, located at: lat 35°35'44", long
78°48'23", Driller: C. C. Hildebrand. Date drilled: 1948. Total depth:
350 ft. Diam: 10 in. Cased to: 40 ft. Type of finish: open hole.
Topography: hillside. Aquifer: «crystalline rock (gneiss). Static water
level: 90 ft. Yield: 205 gpm. Pumping level: 135 ft. Type pump:
turbine. Pump setting: 200 ft.

Well No. 7 (Coefield Street), Wk~278, located at: 35°35'37", long 78°48'34".
Driller: C. C. Hildebrand. Date drilled: 1965. Total depth: 400 ft.
Diam: 10 in. Cased to: 40 ft. Type of finish: open hole. Topography:
stream valley. Aquiter: crystalline rock (gneiss). Static water level:
70 fr. Yield: 300 gpm. Pumping level: 87 ft. Type pump: turbine.

Pump setting: 200 ft.

Well No. 8 (Baughn well), Wk-279, located at: lat 35°35'33"”, long 78°48'46".
Driller: C. C. Hildebrand. Date drilled: 1966. Total depth: 500 ft.
Diam: 10 in. Cased to: 40 ft. Type of finish: open hole. Topography:
stream valley. Aquifer: crystalline rock (gneiss). Static water level:
30 ft. Yield: 400 gpm. Pumping level: 45 ft. Type pump: turbine. Pump
setting: 200 ft.

Well No. 9 (Averette well), Wk-280, (Auxiliary Supply), located at:
35°35'31", long 78°48'09". Driller: Sydnor Pump and Well Co. Date
drilied: 1967. Total depth: 425 ft. Diam: 10 in. Cased to: 45 ft.
Type of finish: open hole. Topography: flat interstream area. Aquifer:
crystalline rock (gneiss). Static water level: 30 ft. Yield 225 gpm.
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FUQUAY-VARINA, WAKE COUNTY

Pump: not installed.

Well No. 10 (Hobson well), Wk-281 (Auxiliary Supply), located at: lat
35°35'56", long 78°47'31". Driller: Sydnor Pump and Well Co. Date
drilled: 1967. Total depth: 375 ft. Diam: 10 in. Cased to: 50 ft.
Type of finish: open hole. Topography: stream valley. Aquifer:
crystalline rock (gneiss). Static water level: 25 ft. Yield: 375 gpm.
Pump: not installed.

TOTAL USE:
Average (1969), 0.33 mgd, metered; maximum daily (5-10-69), 0.46 mgd.
INDUSTRIAL USE: ’

0.03 mgd, estimated. Principal users include N. C. Textiles and Chemicals,
Inc., Cornell Dubilier Co., and Kendall Co.

TREATMENT:
Aeration, rapid sand filtration, zeolite process for softening, and chlori-
nation.

RATED CAPACITY OF TREATMENT PLANT:
0.58 mgd.

PUMPING CAPACITY:
Raw water, 1.6 mgd; finished water, 1.0 mgd (total yield of installed wells,
2.4 mgd).
RAW-WATER STORAGE:
56,000 gallons.
FINISHED-WATER STORAGE:
Two elevated tanks, 100,000 and 200,000 gaylons.
FUTURE PLANS:

Larger treatment plant presently (1969) being designed to replace existing
plant.

WATER-RESQURCES APPRAISAL:

Surface water: TFuquay-Varina is in an upland area in southern Wake
County. The area is drained by small streams radiating in different
directions. Thus, the town is not favorably located for development of a
surface-water supply. The two largest streams are Whiteoak Creek,
six miles to the west and Middle Creek, six miles to the northeast.

The low-flow yield of streams in the immediate vicinity of Fuquay-Varina
is small, in the range of 0.002 to 0.004 mgd per square mile. However,
streams smaller than about 2 square miles in drainage area go dry during
most summers. The average discharge of streams is from

0.6 to 0.8 mgd per square mile and the 7-day, 2-year low flow is 0.05
mgd per square mile.
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FUQUAY-VARINA, WAKE COUNTY

Ground water: The town of Fuquay-Varina is underlain by a mantle of un-
consolidated sand and clay. These deposits are too thin to be important
as a direct source of water for municipal and industrial supplies. Crystal-
line bedrock underlies these surficial deposits. The crystalline rocks
comprise the principal aquifer in the vicinity of the town. However,
much of the water pumped from wells is doubtless derived from the mantle of
unconsolidated deposits.

Existing town wells reportedly have yields ranging from 34 gpm to
400 gpm and average 180 gpm. These wells are spaced from 700 to 2,400
feet apart. No data are available on the extent of pumping interference
between wells, but it is probable that no significant interference occurs
between wells spaced at least 2,000 feet apart. With this spacing it is
possible to construct several additional wells within the present town
limits when the need for water exceeds the yield of the existing wells.
Water from the municipal wells contains an excessive amount of iron which
is removed (by aeration and filtration) prior to use.
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FUQUAY-VARINA, WAKE COUNTY

ANALYSES
{In milligrems per liter)

Scurcn, or type of Well No. &4 | Well No. 5 Well No. 8

water (raw;finished)... Finished
Date of collection...e... 5-18-62 5-18-62 5-18-62 3-9-71
COBRRE K0Ty r2 o s« o o0 0o n PRI PRSPR S PO BT e vaan S v THea=sw s 0.000
CobELE CORE. .. . . oseindbiihy Torease, b erssrec, U], SEcEetaE .010
AL ey e 3 LI TN ey L F T e R S b e T .100
Chitding COF ) . o - cvrrdihb b Enas—am TR Escama= (] e .000
Boxon (BFocevsyes, s o oRE B rhtait B PV et T ol e
Strontium (Sr)...veeesaee | ======= |  mme-e-= | mmee--- .130
Barivm (Ba)..e.... B it e e - TRSISERRE | S | e .000
Marcury CHa) oo v nan P [ A e S T R BT
PET R 3l = ) T ot ceee | mm=mmem | mmeemem ] meeeee- .000
Lithiom CLida i o0 hiaTT sonfl s5s=asedl QAL famconc=t IS mn == .000
@RI T ) 5 e o 4 VRS seosens CIRAWNBSC e ) _ommtams .000
BRRNTES EBR e 1L, . .40 AU0E | MRessasd  TRIMESsEELes - S EERE .00
Chilexride (CL). . i vus i 3.0 2.0 3.9 3.9
Manganese (Mn).......ceue .7 .8 .2 1.09
b .=y LB 102 i P o 2.0 257 1.2 .000
Catoium L0a) . un s s i 23 22 2 T e
Magnesium (Mg)e.vereeenne 2.7 2.0 Tati retaml =sE#e=E--
SO CHE) s o5 5aaeie @ oniel 7.8 6.2 1ir ) —memeee-
Potaseiom (K)ss.evoianns e T P a0 b awd]
Flloride 0 Y s o s s wainas 4 s /S S e
SLELEN TRAARY. dokssassnns 48 48 §1 3 F semsua
Bicarbonate (HCO03)....... 79 64 77 ] me--==-
Carbonate (C03)........ " 0 0 o [ [ o SR
Sulfate (SOEY. .. cvooenn s 17 21 17 ] =emee---
REEPDERMCNDB) « .« o v gesnnt 2 sl 2 e
Dissolved So0lids...evee.. 148 140 154 | ~emmaa-
Hardness as €aC03:

it T MR T o AR S e T 72 64 66 | ==-==--

Noncarbonate........... 7 12 T el XSE
Alkalinity as CaCO3...... 65 52 63 b eeeee--
Specific conductance

(micromhos at 25°C).... 185 165 raa— TOANTH Ceeaee
0,15 EE S S B i 618, 5 v S feMaTR e 7.0 6.8 7.7 | memm—--
Temparafill®, o bn o vy sa'n i 18 17 | meme-e- 17
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GARNER, WAKE COUNTY

OWNERSHIP:

Municipal. Total population supplied about 8,000 in 1970 (2,000 metered
customers, 300 of which are in suburban areas).

SOURCE :

Twelve wells: Town Hall Nos. 1 and 2; St Marys Nos. 1 and 2; and Nos. 2,
3, 5-7, 9-11. Supplemented by the City of Raleigh.

Well No. 1 (Town Hall), WK-284, located at lat 35°42'22", long 78°36'20".
Driller: Poole Bros Well Drilling and Boring Co. Date drilled:

Total depth: . Diameter: 6 in. Cased to: . Type

of finish: open hole. Topography: hillside. Aquifer: granite. Static
water level: ft. Yield: 15 gpm. Pumping level:
Type pump: submergible. Pump setting: ;.

Well No. 2 (Town Hall), WK-285, located at: lat 35°42'23", long 78°36'21".
Driller: ©Poole Bros. Well Drilling & Boring Co. Date drilled:

Total depth: . Diameter: 6 in. Cased to: . Type

of finish: open hole. Topography: hillside. Aquifer: granite. Static
water level: . Yield: 25 gpm. Pumping level:
Type pump: submergible. Pump setting: s

Well No. 1 (St. Marys Street), WK-286, located at: lat 35°42'08", long

78°36'56", Driller: Poole Bros. Well Drilling & Boring Co. Date drilled:

1948. Total depth: 147 ft. Diameter: 6 in. Cased to: 90 ft. Type of
finish: open hole. Topography: hilltop. Aquifer: granite. Static
water level: 41 ft. Yield: 75 gpm. Pumping level: . Type
pump: submergible. Pump setting: 125 ft.

Well No. 2 (St. Marys Street), WK-287, located at: lat 35°42'08", long
78°36'56". Driller: Poole Bros. Well Drilling & Boring Co. Date
drilled: . Total depth: 200 ft. Diameter: 8 in. Cased to:

Type of finish: open hole. Topography: hilltop. Aquifer:

granite. Static water level: . Yield: 33 gpm. Pumping level:

Type pump: submergible. Pump setting: 150 ft.

Well No. 2 (Sunset Street), WK-288, located at: lat 35°42'17", long 78°36'53".

Driller: ©Poole Bros. Well Drilling & Boring Co. Date drilled:

Total depth: . Diameter: 6 inches. Cased to: 100 ft. Type

of finish: open hole. Topography: hilltop. Aquifer: granite. Static
water level: Yield: 30 gpm. Pumping level: 61 ft. Type
pump: submergible. Pump setting: 100 ft.

Well No. 3 (Dupree Street), WK-184, located at: 1lat 35°42'24", long
78°36'58". Driller: Heater Well Co. Date drilled: 1957. Total depth:
491 ft. Diameter: 8 in. Cased to: 166 ft. Type of finish: open hole.
Topography: hillside. Aquifer: granite. Static water level: 26 ft.
Yield: 75 gpm. Pumping level: 162 ft. Type pump: submergible. Pump
setting 192 f¢t.
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GARNER, WAKE COUNTY

Well No. 5 (Perdue Street), WK-289, located at: lat 35°42'53", long
78°37'02". Driller: Poole Bros. Well Drilling & Boring Co. Date drilled:
1956. Total depth: 135 ft. Diameter: 6 in. Cased to: 33 ft. Type

of finish: open hole. Topography: hillside. Aquifer: granite. Static
water level: 23 ft. VYield: 35 gpm. Pumping level: 130 ft. Type pump:
submergible. Pump setting: .

Well No. 6 (School Acres), WK-183, located at lat 35°42'51", long 78°36'50".
Driller: Heater Well Co. Date drilled: 1950. Total depth: 251 ft.
Diameter: 6 in. Cased to: 73 ft. Type of finish: open hole. Topo-
graphy: hillside. Aquifer: granite. Static water level: .
Yield: 30 gpm. Pumping level: . Type pump: submergible.
Pump setting: 125 ft.

Well No. 7 (Powell Drive), WK-182, located at lat 35°43'03", long 78°36'45".
Driller: ©Poole Bros. Well Drilling & Boring Co. Date drilled: 1953.
Total depth: 125 ft. Diameter: 6 in. Cased to: 53 ft. Type of finish:
open hole. Topography: hillside. Aquifer: granite. Static water level:

Yield: 30 gpm. Pumping level: . Type pump:
submergible. Pump setting: 7

Well No. 9 (Fire house), WK~186, located at: lat 35°42'25", long 78°36'37".
Driller: Heater Well Co. Date drilled: 1954. Total depth: 192 ft.
Diameter: 8 in. Cased to: 166 ft. Type of finish: open hole. Topo-
graphy: hilltop. Aquifer: granite. Static water level: :
Yield: 90 gpm. Pumping level: . Type pump: submergible.
Pump setting: =

Well No. 10 (Penny Street), WK-187, located at: lat 35°42'31", long
78"36'24", Driller: DPoole Bros. Well Drilling & Boring Co. Date drilled:
1929. Total depth: 125 ft. Diameter: 6 in. Cased to: 43 ft. Type of
finish: open hole. Topography: hilltop. Aquifer: granite. Static
water level: 19 ft. Yield: 30 gpm. Pumping level: . Type
pump: submergible. Pump setting: :

Well No. 11 (Cloverdale), WK-181, located at: 1lat 35°43'45", long 78°36'40".
Driller: ©Poole Bros. Well Drilling & Boring Co. Date drilled: 1960.
Total depth: 295 ft. Diameter: 8 in. Cased to: 20 ft. Type of finish:
open hole. Topography: hillside. Aquifer: granite. Static water level:

. Yield: 150 gpm. Pumping level: . Type pump:
submergible. Pump setting: 5

TOTAL USE:

Average 0.4 mgd, estimated; maximum daily not available.

INDUSTRIAL USE:

0.01 mgd, estimated.

TREATMENT :

None.

RATED CAPACITY OF TREATMENT PLANT:

None.
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PUMPING CAPACITY:
Raw water, 0.86 mgd; finished water, none.

RAW-WATER STORAGE:

Two elevated tanks: 125,000 and 500,000 gallons.
FUTURE PLANS:

Plan to acquire, through annexation, two additional wells with a reported
yield of 0.13 mgd.

WATER-RESOURCES APPRAISAL:

Surface water: The south and west parts of Garner are drained by tributaries
of Swift Creek and the remainder by tributaries of Walnut Creek. The
average discharge of streams draining the area is 0.7 mgd per square mile.
Minimum flows generally exceed 0.03 mgd per square mile and the 7-day,
2-year low flow is 0.10 mgd per square mile. The largest nearby
streams are Swift Creek to the southwest and Walnut Creek to the north.
Swift Creek is used for a part of Raleigh's water supply and Walnut Creek
receives Raleigh's sewage effluent. Therefore, neither creek would be
suitable for development of a water supply.

Garner began buying water from Raleigh in 1967 and at the present
time obtains more than 50 percent of its water in this manner. This

seems to be the best source for future water supply if Raleigh is willing
and able to meet Garner's expanding needs.

Ground water: The Town of Garner overlies two principal geologic rock units:
granite in the east part of town, and mica-gneiss in the west part.
These rocks are weathered rather deeply in the Garner area with the thick-
ness of the weathered material being more than 100 feet deep in places.

The municipal water system initially was supplied by one privately-
owned well drilled in 1929. Currently twelve wells, including the original
well, are in use. The reported yields of these wells range from 15 to 150
gpm and total 618 gpm, or 0.89 mgd. The depths of the wells range from
125 to 491 feet and the spacing ranges from 200 to more than 4,000 feet
apart. It is probable that there is interference between the closely-
spaced wells. To avoid interference the minimum well spacing is probably
on the order of 2,500 feet for continuously pumped wells in the Garner
area.

The chemical quality of ground water in the Garner area is generally
excellent and usable without treatment.



245

CITY OF GARNER

v
Wk 18]
o

(7 T [, l Lo ngLES




246

GARNER, WAKE COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Well WK 286 |Well WK 181 {Well WK 289

water (raw;finished)...
Date of collection....... 6-10-63 6-10-63 6-10-63
CoONpEr (CRUN iR . drgsaee )  FeEmsmz= f 0 m=feesw 4 ceieoske
COBATE | CTO7) s avh « oo Ll vees | =mmme== 1 mmmeeee | mem-ee-
Zine CROY . ool o gnn Baaes | mrmemms ) ses—=ee | sdmacao
Chremivm (Cr)..e.vveveaees | ======= | ==wceee | =ccw----
BOLO (B)s v oy v anihs voulss ] mpmemss] b mEsswla g Casmogeed
SPREHEEE, COT ), e s enhbeneeq | FF===s=l }  ox5geses ] ammocas
Boriudia OB . s csaleacada ] ToESwEs I s2Stammn (| Seemess
MEBEUEPIKET Yo o wvs s sssiga ] “riomc= | meee-fEasll SETIneE
LRddMOBE S v ih sasevosang'] =Bogpes | =mEesc i SESRYES
Lathiom (Ld ). vsiasinsies 0.00 0.00 0.01
Cadmium (Cd).e.vernnnne sarl, TERSRAR A sipel=n A Fessweds
Cyanide (CN)....... iacirs | wEa=a= Ol #epaesme R TSRS
Chlagdde 4CL).bcavsoninis 4.5 7 4.0
Manganese (Mn)..... 2 3 e .00 .08 .08
ce Q07 PR o gl 3 .14 23 .46
Calcium (Ca)....... P 3.5 22 7.5
Magnesium (Mg)..ieeanann 4 1.8 12 4.6
Sodduwm- CNA Y., . 5wt e 5.4 18 6.0
Potassium (K)uewesorasos : 1.9 3.0 £.8
Fluoride (B)...ccrvaeoass ok - .2
-4 LT TS T 32 30 33
Bicarbonate (HCO3)....... 34 132 52
Carbonatz (CO03)....vevese 0 0 0
Sulfate (SOA)ul oo veossnins .6 16 6.8
Nitrate (NO3)....c.veun.. 1.5 .0 .0
Dissolved Solids......... Ei 188 91
Hardness as CaC03:

o o I b e AP L 20 105 38

Noncarbonate.......oes. 0 0 0
Alkalinity as CaC03...... 28 108 43
Specific conductance

(micromhos at 25°C).... 67 260 105
ot S Y R 6.7 7.6 6.9
Temperature...... T T 18 18 18
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RALEIGH, WAKE COUNTY

OWNERSHIP:

Municipal. Also supplements the water supplies of Cary and Garner. Total
population supplied about 130,000 in 1970 (32,405 metered customers, about
1,000 of which are in suburban areas).

SOURCE:

Walnut Creek impounded in Lake Raleigh and Lake Johnson: The intake is
in Lake Raleigh at lat 35°45'56", long 78°40'38", about 3 miles

south of the Bain treatment plant. Swift Creek impounded in Lake Benson

and Lake Wheeler: The intake is in Lake Benson at lat 35°39'44",

long 78°36'42", about 7 miles south of the Bain treatment plant. Neuse
River impounded by a low dam: The intake is at lat 35°57'01",

long 78°34'56", about 3 miles north of the Johnson treatment plant.

RAW-WATER STORAGE:

Lake Raleigh, 100 million gallons; Lake Johnson, 740 million gallons; Lake
Benson, 1 billion gallons; Lake Wheeler, 2 billion gallons; raw water
reservoir at Johnson treatment plant, 70 million gallons.

ALLOWABLE DRAFT:

Estimated combined allowable draft of the four lakes supplying the Bain
plant is 21.7 mgd with an adjusted storage of 3.7 billion gallons. Allow-
able draft of the Neuse River is not estimated due to the number of up-
stream diversions.

TOTAIL USE:

Average (1970), 18.70 mgd, metered; maximum daily (9-24-70), 26.62 million
gallons.

INDUSTRIAL USE:

2.0 mgd, estimated. Principal users include Watsons Seafood and Poultry
Company, Inc., Cross Poultry Company, Mallinckrodt Chemical Works, Westing-
house Electric Corporation, and Corning Glass Works.

TREATMENT:

Prechlorination, coagulation with alum and lime, rapid sand filtration,
addition of phosphate compounds for corrosion control, adjustment of pH
with lime, post chlorination, and fluoridation,

RATED CAPACITY OF TREATMENT PILANTS:

E. B. Bain plant, 13 mgd; E. M. Johnson plant, 25 mgd.
PUMPING CAPACITY:

Raw water, 31 mgd; finished water 29 mgd.
FINISHED-WATER STORAGE:

Two clear wells, 8,000,000 and 4,000,000 gallons; one storage reservoir,
8,000,000 gallons; four elevated tanks, 1,000,000, 1,000,000, 750,000, and
600,000 gallons.
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RALEIGH, WAKE COUNTY

FUTURE PLANS:

First priority is to secure additional raw-water supply. Raleigh has been
authorized to withdraw 100 million gallons a day from the proposed Falls
Reservoir on the Neuse River. However, construction of the reservoir

has been delayed and other interim measures are being considered.

WATER-RESOURCES APPRAISAL:

Surface water: Raleigh is in central Wake County. The topography
is characterized by gently rolling hills with broad, flat interstream
areas. The area is drained by tributaries of Crabtree and Walnut Creeks
of the Neuse River basin. Minimum flow of streams draining the immediate
area is about 0.05 mgd per square mile. The average discharge of all
streams is from 0.6 to 0.7 mgd per square mile, and the 7-day, 2-year low
flow averages 0.15 mgd per square mile. The demand for raw water is ap-
proaching the amount available in fthe existing reservoir system and
additional storage must be provided to meet future demands. The storage
necessary to provide the authorized withdrawyal of 100 mgd from the proposed
Falls Reservoir, combined with the present allowable draft from the four
lakes, should meet Raleigh's long-term needs.

Ground water: The City of Raleigh is predominantly underlain by biotite-
feldspar gneiss. A belt of hornblende gneiss, about one mile in width,
extends on a north-south axis through the central part of the city and the
easternmost parts of the city are underlain by granite.

Water is stored in and moves along the joints, fractures, and folia-
tion planes. Wells constructed at carefully selected sites should yield
adequate amounts of water for domestic, small industrial, and air-
conditioning supplies. Available data indicate wells in Raleigh have
yields as high as 75 gpm. Casing depths range from 35 to 135 feet, and
static water levels range from 10 feet to 30 feet below land surface.

The chemical quality of water is generally good, but excessive amounts of
iron occur locally.
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RALEIGH, WAKE COUNTY

ANALYSES
(In milligrars per liter)

Source, or type of Neuse R. Neuse R

water (raw;finished)... Raw Finished a/ Raw Finished a/
Date of collection....... 1-31-69 1-31-69 7-9-70 7-9-70
Copper (CU)...vvevenvncee | === | cocunaa 0.014 0.004
Cobalt (Go}. ... Vs cie | mmmmme= | emmeae <.002 <.003
23 T L R S B T B s <.065 <.090
Chromium {(Cr},....tv. ceee | ommmmmes ) mmeeee- <.002 <.003
Bopen {B)... rg.0 40 ssdway I Fesaees ] | swdaens .035 .027
Strontium (Sr)..... st | mEmsEss L] wmmme—e .044 .046
Bexiom (Ba). .ol Ppnaermf -F=m==z | | wme=-st L .007
¥ercury (Hg)...... cieesegbl TEREes ]| we—phes | spdales . 1 owssaes
Lead (Ph)ye.sosoise e umiofil BEse=es'l, ) | gFmeees .0007 .030
SAEhiug (LE)s oo nh cini gl fehyere [T .0002 .0001
Cadmium (Cd)....... tevvee | mmmmmmm ] emeeaas <.015 <.025
Cyanide (CN)....... B T B e BT
Chlofide (CLl).iveabenenss % 9.4 L R L BT P
Manganese (Mn)..... -3 RN .05 .02 -200 .009
Teah-tPed, ... L0 By T o b .45 .03 -110 .040
Eatetig TOBY, o . 50550 wET 5.6 B3  p.-Fuo . resceae
Magnesium (Mg)....evveuss 2.2 % R s o T e e
Soditm (Hal, ....cenees- - 8.9 385 ) wenoerssT Shpadesohn
Potassium (K)...... T o4 1.6 1.8 | ----=== | -------
Fluoride (F)...... St .2 Y B TR T
Siliea (80 el .. ov s 12 11 | =emeeee | e
Bicarbonate (HCO03)....... 18 26 ] mese-emm ] me--ee-
Carbonate (CO3)i.veeennns 0 0O ] ===---=- | se=e---
Sulfiate (804).. «.udullass 12 28 | emmememmm ] meeee-
Nitrate (NO3)..e.veuvao - 2.8 1.6 2 dimdiaes et
Dissolved Solids......... 65 100 105 149
Hardness as CaC03:

Totdls i oo iabkes s LAk 23 22 | mmemeeee | mmmeee-

Noncarbonate......... =34 8 1 ] mmeeemee ] mmeeee-
Alkalinity as CaCO3...... | =------- | ===--=- ]| =ccceee | =-==-=-
Specific conductance

(micromhos at 25°C).... 90 147§ smmeeee L eeeeee-
PH Sk ok Bt 53 o o % ag e 94 6.0 6.9
Temperature....o.eees... y £+ 6.0 25.0 25.5

a/ E. M. Johnson plant.
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WAKE FOREST, WAKE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,500 in 1970 (1,336 metered
customers, 386 of which are in suburban areas).

SOURCE :

Smith Creek impounded in Wake Forest Lake. The intakes are 1-1/2
miles east of Wake Forest at lat 35°59'01", long 78°28'39". They are
just upstream from the center of the dam, and water can be with-
drawn at different depths.

RAW-WATER STORAGE:

Wake Forest Lake, 200 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.9 mgd with a storage of 200 million gallons.
TOTAL USE:

Average (1969), 0.38 mgd, metered; maximum daily (9-15-69), 0.75 million
gallons.

INDUSTRIAL USE:

0.10 mgd, estimated. Principal users include Athey Products Company; Sco-
vill, Schrader Division; and Neuse Plastics Company.

TREATMENT:

Prechlorination, coagulation with alum, sedimentation, rapid sand filtra-
tion, adjustment of pH and removal of manganese with sodium hydroxide when
necessary, and postchlorination.

RATED CAPACITY OF TREATMENT PLANT:

2.0 mgd.
PUMPING CAPACITY:

Raw water, 3.0 mgd; finished water, 2.5 mgd.
FINISHED-WATER STORAGE:

One clear well, 250,000 gallons; three elevated tanks, 75,000, 300,000, and
300,000 gallons.

FUTURE PLANS:

None. Present system believed to be adequate for foreseeable demands.
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WAKE FOREST, WAKE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Wake Forest is in the northern part of Wake County where the
topography is characterized by rolling hills with gentle to moderately
steep slopes. The area is drained by tributaries of Richland and Smiths
Creeks of the Neuse River basin. Streams in the region are characterized
by above-average low-flow yields. The low-flow yield generally exceeds
about 0.2 mgd per square mile. The average discharge is 0.7 mgd per
square mile. The 7-day, 2-year low flow is 0.3 mgd per square mile. The
200-million gallon reservoir presently in use has a capacity large enough
to meet foreseeable needs. The estimated allowable draft with the present
200-million gallon reservoir is almost twice as great as the present
average use, and is considered sufficient for foreseeable needs. Richland
Creek or the proposed Falls Reservoir are potential sources of future
water supplies.

Ground water: The Town of Wake Forest is underlain by Precambrian crystal-
line rocks that generally are gneissic in composition with interbedded
schist. Mica, feldspar, and biotite minerals are abundant, and foliation
and gneiss structures are well developed. Water occurs in the openings
found along the foliation planes and other pore spaces of fractures in the
rocks. Wells drilled into the rocks in the vicinity generally yield less
than 25 gpm and are from 100 to 200 feet deep.

The lack of high-yielding wells in the Wake Forest vicinity indicates
there is not a great potential for the development of large ground-water
supplies. However, adequate supplies for domestic and small industrial
needs can be developed if proper care is exercised in locating and
drilling the wells.

The chemical quality of ground water from most wells in or near Wake
Forest usually is good, but iron in excess of 0.3 mg/l and hardness—
causing constituents in excess of 80 mg/l have been reported in water from
some of the wells.
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WAKE FOREST, WAKE COUNTY

ANALYSES
(In milligroms per liter)

Source, or cype of Smith Cr. Smith Cr.

water {raw;finished)... Raw Finished Raw Finished
Date of collection....... 6-12-70 6-12-70 6-12-70 6-12-70
Copper (Cu)...... R B 0.013 0,132
Cobalt (CO)veenveseonnnns | ======= |  ==--===- .000 .000
Zinc (Zn)...... ree e I e R L .030 .055
Chromium (Cr).e..ecveeeee | ======= |  =cec-=- .000 .000
Boroft (B).v...ceerenenans | mmmesme= | cema-—- .035 10%%
Breotitdum {ST)......onnns | =whaess ] YReccawe .030 .030
Barium (Ba)...... R T B LT L T .000 .000
Mercury (HQ).....uen cene | mmmmme= | mmmmee- <.0005 <.0005
Lead (Pb)..vconeaenns ceee | mmmmeem | mmmmee- .000 .000
YAERANE o). .. ..o nsmay | TERERes [ NeeRees .000 .000
Cadmium (Cd)....vveeveeee | ==mc=ee | mmeeee- .000 .000
Cyanide (CN)...... .o Db I e .00 .00
Chiloride (CL)Y. (.. cneiass e 6.0 10 4.9 9.6
Manganese (Mn).......00. = .65 .02 .000 .002
Iron (Fe).voenenn. e e .34 03 .000 .000
Caletuts (Ca)iciesnnis 3 4.6 .8 | mmdune I | seasewe
Magnesium (Mg)iieievanann 1.6 1.5 | =====-= ]| -------
Sodium (Ma)..veeeeveaoennn 6.4 16 | ======= | =e==-=---
Potassium (K).veeeeoons iy 2.1 2.3 ] memmeee | =meee--
Fluoride (Flh.oiceseconen .1 I N R A et
Bilien COIDZN . Grtu oo oo agt 14 14 | eememem | meesm-as
Bicarbonate (HCO3)....... 10 33 | e=dmiax | ceemsaes
Carbonate (CO3).......... 0 0 | -mmmmee | e
Sulfate (SO4).....0vvun.. 21 14 | ==mmm== | memeea-
Witrate (WO3)...... Ceeeens .8 Jd b memewan | =seqeee
Dissolved Solids...ceeeen 65 A I B B
Hardness as CaCO03:

oy 7 L I 18 17 | cesarre | mrmaene

Noncarbonate,......v... 10 ¢ T - s |-
Alkalinity as CaCO3...... 8 27 2 | sewawnes  Acacasia
Specific conductance

(micremhos at 25°C).... 81 119 | UL N L e
Sl oo e o R 5.8 6.7 | =eswssm | devamss
Temperature....... e . 23 24 23 24
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WENDELL, WAKE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,200 in 1970 (700 metered
customers, approximately 50 of which are in suburban areas).

SOURCE :

Lake Johnson, an abandoned rock quarry fed by ground water. The intake is
about 1-1/2 miles northeast of Wendell at lat 35°47'06", long 78°20'41".
One well (No. 8).

Well No. 8 (Zebulon Road), Wk 219, located at: 1lat 35°47'09", long 78°21'48".
Driller: Poole Brothers Well Drilling & Boring Company. Date drilled:
1953. Total depth: 300 feet. Diameter: 8 inch. Cased to: 94 feet.
Type of finish: Open hole. Topography: Hillside. Aquifer: Granite.
Static water level: 30 feet. Yield: 30 gpm. ‘

RAW-WATER STORAGE:
Lake Johnson, 200 million gallons.
ALLOWABLE DRAFT:

Pumpages from Lake Johnson in the past indicate that the allowable draft
(or yield) from that source is in excess of 0.15 mgd.

TOTAL USE:
Average (1969), 0.19 mgd, metered; maximum daily (2-13-69), 0.30 mgd.
INDUSTRIAL USE:

0.02 mgd, estimated. Principal users include Wenco Furniture, Inc., Pied-
mont Assembly Products, Inc., and Monk-Henderson Tobacco Company.

TREATMENT:

Prechlorination, addition of calgon for iron treatment, and micro-strainer
filtration. Water from well No. 8§ is not treated.

RATED CAPACITY OF TREATMENT PLANT:

0.30 mgd.
PUMPING CAPACITY:

Raw water, 1.0 mgd; finished water, 1.0 mgd.
FINISHED WATER STORAGE:

Two clear wells, 5,000 and 500,000 gallons; one elevated tank, 100,000
gallons.

FUTURE PLANS:

Engineering study presently underway to determine the feasibility of using
surface water as the principal source of raw water.
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WENDELL, WAKE COUNTY

WATER~RESOURCES APPRAISAL:

Surface water: Wendell is in eastern Wake County where the topography
is relatively flat or gently sloping. Buffalo Creek tributaries drain the
western part of the town and Little River tributaries drain the eastern
part. Streams in the immediate area have rather small low-flow yields,
generally exceeding only 0.02 mgd per square mile. The average dis-
charge of streams is 0.7 mgd per square mile, and the 7-day, 2-year
low flow is 0.12 mgd per square mile. The most dependable surface
water source for future development probably is Little River. With adequate
storage, Little River would supply sufficient water for foreseeable needs.

Ground water: The Town of Wendell is underlain entirely by light gray, coarse
to medium-grained biotite granite.

Because of the jointing and sheeting patterns, granite rocks are among
the better aquifers in the county. In the vicinity of Wendell, wells in
granite yield as much as 80 gpm. Static water levels are usually less than
30 feet below ground surface, and specific capacities usually are about 1
gallon per foot of drawdown. The chemical quality of the water from granite
generally is acceptable for municipal use with little or no treatment.

Prior to about 1963, the Town of Wendell obtained its water supply from
seven wells which supplied an average daily demand of 0.1 mgd. At present,
the town uses one of these wells as a supplement to its existing supply.

Wells drilled to depths of 100 to 200 feet in carefully selected sites
spaced at least 1,000 to 1,500 feet apart should each yield about 0.04 mgd.
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WENDELL, WAKE COUNTY

ANALYSES
(In willigrems per liter)

Source, or type of
water (raw;finished),..

Date of collection.......

L. Johnson
Finished

6-19-70

Bopper {el) . c s covsnaarivn
Cobalt (Co)..nvunnn

Zane 0Zn) . « .
Chromium (Cr
Boron (B)...

Strontium (Sx)

Barium (Ba),
Mercury (Hg)
Lead (Pb)...
Lithium (Li)
Cadmium (Cd)
Cyanide (CN)

.............
FugdarvaDe S
.............
...........
.............
¢ 9 0 & 0 5 @ 8 8 0 LN

86000000 ® 0o s 0

Chloride (Cl)
Manganese {Mn)
Iron (Fe)

Calcium (Ca)

Magnesium (Mg)...

Sodium (Na).

Potassium (K)

Fluoride (F)
Silica (Siuv2
Bicarbonate

Carbonate (CO3).....
Sulfate (S04)..
Nitrate (NO2
Dissolved Solids

Hardness as
Torahi ..o

® 80000 esanragoa

| TP PR« "
e (ol s & DN

=ik i

CaCo03:

------

0.010
.000
.052
.000
.095
.105
.000

Specific conductance

(micromhos at 25°C)...

PHAS R e e o g e
Temperature.

Well No. 8 L. Johnson
Raw
6-19-70 6-19-70
0.010 0.010
.000 000
.054 .057
.000 .000
015 .085
.055 .105
.000 .000
.000 .000
.006 .002
.000 .000
.00 .00
8.4 6.6
.002 .005
.000 .000
22 27

Note.--See additional analyses on next page.
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WENDELL, WAKE COUNTY

ANALYSES
(In milligrams per liter)

Scurce, or type of L. Johnson | L. Johnson

water (raw;finished)... Raw Finished
Date of collection....... 1-31-72 1-31-72
GeppaEr (BN snhe dadass @b | TEREE=FRA S sEySEba
Cobalt (CO)eveversn e diam L Bofeee RN SR
ZARE (20 vom <55 shdspEea il SSEEsaE N pee s
OhomImNEE) e s o v s cam e iy - Fea==madi IR i
BORORICR) s 5 s da e o § B s Tolclon 11 Sk | Sy

trontium (ST)..erevse o e | I T i L S S e 2=
R B L L L e b s S e e
MeRENry B < s ook o 6 o HEIDAMIE FE==isE DRELEL = -Fes 5
TEad(BbY. s o ssn s ass e st = S E s B e S
LAthdam (L )iie oo s st e P S U S = v S e
Cadmium (Cd)...ceveens Pn o s T |
Cyanide (CN)...... & e aaa | e SRR B =i o6
CHloREdE I EL) . v o con os e 7.0 6.9
Manganese (Mn).....ecouee .008 .005
g g RO S L | .000 .000
Caleium T e ce o o anbinin o 16 16
Magnesium (Mg)eeeveeenens 2.9 2.9
Sodium (Nad...eevaus e, 3lEve 10 10
Potassium (K).eeeeueno 343 2.6 2.6
Flupride {P)....... A 0.4 0.3
F1A0n C8902). cuuns 2 Sy 13 13
Bicarbonate (HCO3)....... 74 74
Carbonate (CO3)..vevveess 0 0
Sulfate (SO4)...... fipey 4.4 45
Nitrate (NO3)..c.eeoanenn 0.3 0.6
Dissolved S0lidS,..eceee. 100 101
Hardness as CaC03:

3= o AR T 51 51

Noncarbonate........... 0 0
Alkalinity as CaCO3...... 61 61
Specific conductance

(micromhos at 25°C).... 150 150
- I IR e e WIS w 6.9 7.2
TEmPELAENTE v oo vuv s as odia 8.5 9.5
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ZEBULON, WAKE COUNTY

OWNERSHTP:

Municipal. Total population supplied, about 2,300 in 1970 (829 metered
customers, approximately 100 of which are in suburban areas).

SOURCE :

Little River. The intake 18 at lat 35°49742", long 78°21'09", near
the east bank in open channel, 300 feet above a low level dam at U. S. High-
way 64 bypass 2 miles west of Zebulon.

RAW-WATER STORAGE:
Negligible.
ALLOWABLE DRAFT:
Estimated allowable draft is 0.6 mgd without storage.
TOTAL USE:
Average (1969), 0.30 mgd, estimated.
INDUSTRIAL USE:

0.02 mgd, estimated. Principal users include: Omark Industries, Hydraulic
Materials Handling Division; Devil Dog Manufacturing Company, Inc.; and
Illinois Tool Works.

TREATMENT :

Prechlorination, coagulation with alum, addition of carbon for control of
taste and odor, anthracite filtration, adjustment of pH with lime, and post
chlorination.

RATED CAPACITY OF TREATMENT PLANT:
1.5 mgd.
PUMPING CAPACITY:
Raw water, 1.4 mgd; finished water, 3.7 mgd.
FINISHED-WATER STORAGE:
One clear well, 500,000 gallors; one elevated tank, 75,000 gallons.
FUTURE PLANS:

Treatment plant was designed and constructed so that with the addition of
two settling basins and two filters capacity can be increased to 3 mgd.
Addition of fluoride is planned in the near future.
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ZEBULON, WAKE COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Zebulon is near the eastern border of Wake County.
The land surface is gently rolling with moderate to gentle land and stream
slopes. Little River and tributaries of Moccasin Creek drain the area.
Low-flow yields of these streams is rather small, ranging from 0.001 to
0.02 mgd per square mile. During prolonged dry periods Moccasin Creek
occasionally goes dry. The average discharge of streams in the area is
about 0.7 mgd per square mile, and the 7-day, 2-year low flow ranges from
0.04 to 0.10 mgd per square mile. With adequate storage, the low-flow yield
of Little River would supply ample water to meet the normal anticipated
growth in demand.

Ground water: The town of Zebulon is underlain predominantly by light gray
coarse to medium-grained biotite granite. Interfingered with the granite
in the central and southeast parts of town is deeply-weathered mica-gneiss
with some interbedded mica-schist. The bedding planes of this rock unit
generally dip toward the southeast.

From 1947 until 1964, the town's water supply was derived from four wells
and Little River. The wells ranged in depth from 150 feet to 312 feet and
yielded from 0.017 mgd to 0.072 mgd. Water from the two oldest wells
reportedly contained objectionable amounts of fine mica sediment and was
treated with lime and alum for coagulation. Upon completion of the new
treatment plant in 1964, the wells were abandoned.

If ground water is needed in the future to supplement the municipal
supply, or for small industrial or air-conditioning supplies, it probably
could be developed from wells yielding from 25 to 50 gpm in the northwest
part of the town.



262

,080S€

oxoﬁc_nuw juoid  juawynalj abomas [
lioyino 3bomas /\ wod yuawyoas| M 113 ©
S3ITHN 2 I N\_ 0
!

0§o8€

NOING3Z 40 ALID

02084



263

ZEBULON, WAKE COUNTY

ANALYSES
(In milligrems per liter)

Source, or type of Little R. Little R.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 5-23-66 5-23-66 6-12-70 6-12-70
bl e RS U R R S 0.024 0.012
Cobalt (o). . ... ... SR ] T I (R e .000 .000
e 4 R e A Er S T IR [ .090 .050
COPOE O LE Y. .. s ivesinn | e o o .000 .000
Boron (B)..... N 8 B R e .030 .025
SEECRCLEE (BT), .. .oruesied mrmsi=e N aaeaos .030 .055
L N T N S 2 el AT .000 .000
o e Rt o [ sty <.0005 <.0005
BEac IR o 2 i saas il smaa fi =—remems W ool .000 .000
R L) . . & vk vk S A e .000 F .000
Chdmmmme CU DL . .l o s TR S e LW Rty .000 .000
CARIEN SR L TR —=siiaeg e REWEE e .00 .00
Chlocida (81)...... .s o 2.0 6.5 ok 6.7
Manganese (Mn)........... .02 .01 .000 .001
SRERTALED oo s a i v e .02 .03 .000 .000
BRI (R Y0 v v e v n sl > B e o TR
Magnesipm (Mg)........... 8 7 e R
SodlumCReY. . . .0t o 3.3 3.0 ° T " sefans  SrCEEEEE
Porssatim ()., . ... L. 0k i.% ok SN R S,
PIaosbis 4Ll 0 . e .0 o It . iy g g T
8ilica (5502, ,....... = 8.6 ¥ = =ssssse OO oDCEEEE
Bicarbonate (HC03)....... 11 A s erie |
Carbonate (003)...... .00 0 G - ] wewsmss O SRR
Sulfate (504)........ e 3.8 1 e | = F= T O B C
Hitrpes (MO )eervrovrorss .5 P R (SR S
Dissolved Solids....... . 40 ) RERR R | =1 e v and I Qo o
Hardness as CaC03:

TRRELL - 5 a5k su s o LA 7 )  IEESRaes | memsmes

Noncarbonate,.......... 0 eea g el FEa s - - s e
Alkalinity as CaCO3...... 9 g1t | crmmans
Specific conductance

(micromhos at 25°C).... 39 e SR S e e E
2 R e A e 6.1 Tl gltmsedad sy o Bl s Sy lills
Temperature.............. A2 et 21 23
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YADKIN COUNTY
WATER-RESOURCES APPRAISAL

Yadkin County is in the northwest part of the Piedmont Province. There
is a short chain of low mountains and a few isolated knobs in the northwest
corner of the county. The topography in the remainder of the county is charac-
terized by rolling hills with moderate to steep land slopes. The Yadkin River
forms the north and east boundaries of the county and receives the drain-
age of the entire county. The average discharge of the Yadkin River tribu-
taries draining the county is 0.8 mgd per square mile. Minimum flows of the
tributaries average 0.06 mgd per square mile, and their 7-day, 2-year low
flow is 0.2 mgd per square mile. The average discharge of the Yadkin
River in Yadkin County is about 1.1 mgd per square mile. Minimum natural flows
of the river are augmented by release of water from W. Kerr Scott Reservoir in
Wilkes County. Jonesville obtains its municipal supply from surface sources.
Other municipal and most domestic and industrial supplies are obtained from
ground-water sources.

Many varieties of rock crop out in Yadkin County, but they may be grouped
into four northeast-southwest trending units as granite-gneiss, quartzite-
schist, Triassic sediments, and diorite-gabbro. The granite-gneiss unit
occupies the entire western half of the county and two smaller belts on the
eastern side of the county. Quartzite-schist underlies a large area in the
east-central part and diorite-gabbro underlies most of the eastern edge of the
county. Bedded Triassic sediments occupy a relatively small area in the south-
central part of the county. The mantle of weathered rock overlying all rock
units ranges in depth from a few inches to more than 100 feet, extending to
somewhat greater depth in the granite-gneiss unit. The following table shows
typical reported ranges in yields and depths of drilled wells in the various
rocks in the county:

Range in Range in

Rock unit yield (gpm) | depth (feet)

Granite-gneiss 0-250 17-638
Quartzite-schist 2-300 20-500
Triassic 7-40 95-170
Diorite-gabbro 1-45 103-405

Three towns, Yadkinville, East Bend, and Boonville, use ground water for
public supplies. Most rural domestic and some small industrial users are sup-
plied by wells or springs.

The chemical quality of the ground water is acceptable for most uses. In
some parts of each rock unit however, concentrations of iron, fluoride, manga-
nese, and hardness-causing constituents are higher than desirable.

Potential supplies of ground water are adequate, with proper planning and
management, for small industrial and small municipal needs. Adequate supplies
for these purposes are available if the well-sites are selected where the
weathered rock is thickest, as indicated by low or flat topography. In these
favorable areas it is estimated that the quantity of water available ranges
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YADKIN COUNTY
WATER-RESOURCES APPRAISAL

from about 0.35 mgd per square mile in the eastern part, to about 0.45 mgd per
square mile in the western part of the county. Where larger quantities of
ground water are withdrawn continuously, overdraft and interference may be a
problem. It is estimated that wells spaced 2,500 feet, would yield 0.07 mgd
in the east, and 0.09 mgd in the west on a sustained basis.
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JONESVILLE, YADKIN COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,200 in 1970 (625 metered
customers, 15 of which are in suburban areas).

SOURCE :

Yadkin River. The intakes are on the south bank of the river in
Jonesville at lat 36°14'27", long 80°51'10".

RAW-WATER STORAGE:

None.
ALLOWABLE DRAFT:

Estimated allowable draft is 175 mgd without storage.
TOTAL USE:

Average 1970, 0.22 mgd, metered; maximum daily (12-9-70), 0.49 million
gallons.

INDUSTRIAL USE:
0.04 mgd, estimated.
TREATMENT :

Prechlorination, coagulation with alum and lime, sedimentation, addition of
carbon for control of taste and odor when necessary, rapid sand filtration,
adjustment of pH with lime, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:
0.5 mgd.
PUMPING CAPACITY:
Raw water, 1.0 mgd; finished water, 1.7 mgd.
FINISHED-WATER STORAGE:
One clear well, 200,000 gallons; one stand pipe, 640,000 gallons.
FUTURE PLANS:

Plan construction of a 20-million gallon raw-water settling reservoir,
possibly in 1971.
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JONESVILLE, YADKIN COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Jonesville is located on the south bank of the Yadkin River
in the northwest corner of Yadkin County. The minimum flow of the Yadkin
River is hundreds of times greater than that needed to supply the needs of
Jonesville.

Ground water: The rocks underlying the Town of Jonesville are principally
granite and granite-gneiss. These rocks are weathered to an average depth
of about 100 feet. Wells in the gneiss in the vicinity of Jonesville are
drilled to depths ranging from 200 to nearly 500 feet, and are reported to
yield 20-30 gpm.

The chemical quality of ground water in the granite-gneiss at Jones-

ville is generally acceptable for use, without treatment, but may contain
dissolved iron slightly in excess of 0.3 milligrams per liter.
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JONESVILLE, YADKIN COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Yadkin R.

water (raw;finished)... Raw Finished
Date of collection....... 2-23-71 2-23-71
Gopper (G .. 0 vdei.vas 0.000 0.000
Cobalt (Cod........ v 6 .000 .000
NG OB 4 0 o6 vatasibe os s & .032 .052
Chromium (Cr)....vveeeeen .000 .000
Boron (B)eveeeeesnnn e .016 .033
Strontium (Sr)...eveecens z .000 .030
Barium (Ba).eieveevranone .000 .000
Merzury (Hgq)......... .o and <.0005 <.0005
Jead (Pb)..ciieiinnanannn .000 .000
28 o 0 S A A .000 .000
Cadmium (Cd).ecvonvereans .000 .000
Cyanide (CN)......... . .00 .00
Chloride (Cl)....uun.s 2.0 4.6
Manganese (Mn).....occe.. -005 .008
Iton (Fe).ivewsano . Y .076 017
Calcium (Cal).ueeennneanns 2.2 20
Magnesium (Mg)......0... . .6 1.1
Sodbimm CHEY: L ves s econe 2.0 2.5
Potasslum (Y., .aoee.... . 1.7 1.6
Fluoride (F)..ouiisceenss 0.0 .0
5 e e N (e 210 2 i TN 8.9 8.9
Bicarbonate (HCO3)....... 8 22
Carbonate (CO3)...2v0vvene 0 0
Suifate (SO04)........ 5w ok 2.8 33
Nicrate (HO3).w:i.ossoeson 1.9 1.2
Dissolved Solids....eoes. 53 91
Hardness as CaCO3:

Foral sl i S 8 55

Noncarbonate..,......... 0 36
Alkalinity as CaCO3...... 8 18
Specific conductance

(micromhos &t 25°C).... 35 130
o) G e e R S 6.0 8.5
TP AtOEC. et cvvagnawn | TEEs--- | mmemses-
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OWNERSHIP:

Municipal. Total population supplied, 3,000 (950 metered customers, about
120 of which are in suburban areas).

SOURCE :
Seven wells: Nos. 1, 2, 3, 4, 5, 6, 8. One auxiliary well No. 7.

Well No. 1, Yd-1, located at: lat 36°07'49", long 80°39'48". Driller: R. E.
Faw. Date drilled: 1941. Total depth: 267 ft. Diam: 8 in. Cased to:
56 ft. Type of finish: open hole. Topography: Slope. Aquifer: crystal-
line rock (granite-gneiss). Static water level: . Yield: 23
gpm. Pumping level: . Type pump: Submersible., Pump setting:

Well No. 2, Yd-2, located at: lat 36°07'30", long 80°40'12"., Driller:
Date drilled: 1958. Total depth: 175 ft. Diam: 6 in.

Cased to: . Type of finish: open hole. Topography: large
draw. Aquifer: crystalline rock (granite-gneiss). Static water level:

Yield: 30 gpm. Pumping level: . Type pump:
submersible. Pump setting: .

Well No. 3, Yd-3, located at: lat 36°07'58", long 80°40'06". Driller: New-
man Bros. Date Drilled: 1957. Total depth: 275 ft. Diam: 6 in.

Cased to: . Type of finish: open hole. Topography: Slope of
draw. Aquifer: crystalline rock (granite-gneiss). Static water level:

Yield: 35 gpm. Pumping level: . Type pump:
turbine. Pump setting: .

Well No. 4, Yd-4, located at: 1lat 36°08'13", long 85°39'48". Driller:
Heater Well Co. Date drilled: 1935. Total depth: 286 ft. Diam: 6 in.
Cased to: 60 ft. Type of finish: open hole. Topography: Slope.
Aquifer: Crystalline rock (granite-gneiss). Static water level: -50 ft.
(1951). Yield: 30 gpm. Pumping level: . Type pump: turbine.
Pump setting: 5

Well No. 5, Yd-5, located at: lat 36°08'30", long 80°39'39". Driller:
W. S. Steelman. Date drilled: 1956. Total depth: 187 ft. Diam: 6 in.
Cased to: 80 ft. Type of finish: open hole. Topography: slope.
Aquifer: crystalline rock (granite-gneiss). Static water level: 40 ft.
Yield: 30 gpm. Pumping level: 162 ft. Type pump: submersible. Pump
setting: o

Well No. 6, Yd-6, located at: lat 36°08'29", long 80°40'24", Driller:
Date drilled: 1957. Total depth: 150 ft. Diam: 6 in.
Cased to: 45 ft. Type of finish: open hole. Topography: hill. Aquifer:
crystalline rock (granite-gneiss). Static water level: . Yield:
35 gpm. Pumping level: . Type pump: turbine. Pump setting:
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Well No. 7, Yd-7, located at: lat 36°07'59", long 80°40'59", Driller: New-
man Bros. Date drilled: 1959. Total depth: 272 ft. Diam: 6 in.

Cased to: . Type of finish: open hole. Topography: draw.
Aquifer: crystalline rock (granite-gneiss). Static water level: .
Yield: 60 gpm. Pumping level: . Type pump: Submersible.

Pump setting:

Well No. 8, Yd-8, located at: lat 36°07'45", long 80°39'00". Driller: New-
man Bros. Date drilled: 1964. Total depth: 290 ft. Diam: 6 in. Cased
to: 30 ft. Type of finish: open hole. Topography: small stream valley.
Aquifer: crystalline rock (granite-gneiss). Static water level: 28 ft.
Yield: 275 gpm. Pumping level: 252 ft. Type pump: Turbine (50 hp).
Pump setting: 289% ft.

TOTAL USE:

Average (1970), 0.125 mgd, metered; maximum daily 0.140 mgd.
INDUSTRIAL USE:
0.003 mgd.
TREATMENT :
None.
PUMPING CAPACITY:
0.72 mgd.
RAW-WATER STORAGE:
One elevated tank, 100,000 gallons.
FUTURE PLANS:

An additional well will be drilled, probably in 1971.
WATER- RESOURCES APPRATSAL:

Surface water: Yadkinville is in the center of Yadkin County. The
area is drained by tributaries of North Deep Creek and South Deep Creek of
the Yadkin River basin. The low-flow yield of streams draining the area
generally exceeds 0.06 mgd per square mile. The average discharge of
streams in the immediate vicinity of Yadkinville is 0.8 mgd per square mile,
and the 7-day, 2-year low flow averages 0.2 mgd per square mile., If surface
water is used as a source for municipal supply, South Deep Creek about one
mile south of town would probably be the best source.

Ground water: Yadkinville is underlain by granite and gneiss. The rocks
are weathered to depths of 30 to 70 feet in the area. Ample depths of
weathered material and the fractured and jointing character of the rocks
tend to form a better-than-average ground-water system in the vicinity of
.the town. Several wells in the area yield more than 100 gpm and one of
the town's wells reportedly yields 275 gpm. The rolling topography of the
area provides many good well sites. The better sites are probably south-
east of the town along Haw Branch upstream from the sewage outfall or
northeast of the town along Deep Creek.
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It is apparent that ground water can adequately supply considerably more
than the current demands in the town. Additional wells will be needed to meet
the increased demands, but several sites are available. Properly constructed
wells in carefully selected sites may be expected to have safe sustained
yields of about 35 to 50 gpm.

The chemical quality of ground water at Yadkinville is excellent. No
treatment is needed for most industrial uses, and it is currently used for
municipal and domestic purposes without treatment.
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YADKINVILLE, YADKIN COUNTY

ANALYSES
(In milligrams per liter)

Source, or type of Well No. 1 | Well No. 2 | Well No. 3 | Well No. &

water (raw;finished)...
Date of collection....... 7-23-66 7-28-66 7-28-66 7-28-66
(53 (p ko] 1 e i 1) 1< - R TR i | S A S L RO | e
(Eois s i {eier) e s | SRS B S T R WUER s L S e
VAR ((pa Y SR R ) | [T et [ e oyt LR (RN Z 6 e e -
ChPemIEEECEEN . et oo s sme b D PR aE st o] e EE sl oy VAT AR R e
Boron (B)..... A—— e T | o, . s S (S RSP o el [, oy s
SRR T ey pa————" L R LR S b e et SR (P SRR L (e e
[V A T et | i D T e S | et R R CCU B B o e e
Mereury (HOY. . viononsnnts T a80acm| | cocmmms i dedesaas R e
nd (BB).)lesivessini e bs Fi=sddons| T TaliCens Pevdaagdzst T} sameeEs
Lithium (Li).sveevnvnnnes | ==m==m= | memeeee | mmemeen | emeeee-
Cadmium (Cd)....eeveveaae | ====-== | —o--e-m | e-ceeee | mee-e--
Oyivida (OM)es vcovcvpaupy Prtomys—cs (T REESwed o | cdhdm ey T DL ey
Chloride (Cl)......... 2.5 $,3 1.6 8.4
Manganese (Mn)....... = .04 .06 .04 .10
o R [ P be 44 1.1 .51 1.5
Caleium (CAY. «u.weals T e 15 14 13 23
Magnesium (Mg)e.eveeeoens 2.5 2.2 33 3.8
Sodium (Na)...... P A = 11 4.8 3.9 6.1
Potasaivm €KY .. anaee aios . 2.6 2.4 2.0 4.8
Fluoride (F)...... sasacib .2 .1 .1 ik
Ailien (BAD2)...c0dfi vl 26 26 27 24
Bicarbonate (HCO3)....... 81 53 51 74
Carbonate (CO03)....ccvvs. 0 0 0 0
Sulfate (SO04)...... e 7.4 11.0 6.4 19
Nitrate (NO3)...... P .2 .1 .7 .6
Dissolved Solids......... 108 90 82 126
Hardness as CaC03:

Total:§ - L% . oo TN 48 40 40 72

Noncarbonate......c.... 0 0 0 0
Alkalinity as CaCO3...... 66 43 42 =4
Specific conductance

(micromhos at 25°C).... 141 112 99 . 183
P I S e e A 7 5 4 7=t 6.8 7.2
Temperature........ £ ot i 18 | ~---=--- 18 17

Note.--See additional analyses on the

next two pages.
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ANALYSES
(In milligrams per liter)

Source, or type of Well No. 5 | Well No. 6 | Well No. 7

water (vaw;f{inished)...
Date of collection....... 7-28-66 7-28-66 7-28-66
e s ) e e i e b B
CoBalt (0o}, .. vecees sifa Ll cBErr-e- | memmess L edweinmas
ELne TCER). b us - . — cabaf jFmar--- | —eecee- L ceFRm
Chromivm (Cr)......cs e L L R B R
Boron (B)..... See vk e et gner - | mmemees s sSEmasam
Strontium (Sr)........ PR T bl Db L B et
Bayxivm (Ba).ocucceonss sbi Jou2Wer--- | ~mrorom |k dsvEasn
Mercury (Hg)e.esoe... eopd foabiss~=" | o0 |[eetvNs
Lead (BB )l eiveseonis e L_sETETErEl | mmemom |aiAEEEYSS
Lithium (Li)........ as et s ibasdimeinsl | TTTTTTm | edWEREEEE
a0 T R e ) P [ R B L L
Cyanide (CN)...v0venns. A e - L B il Bt
Chloride (Cl)......... . 1.9 2.4 5.2
Manganese (Mn).....c.e0 2 .01 .00 04
N1 o} o i a7 =3 T N i1 .02 .01 .19
Calcium (Caj.veeeeene - 11 3.7 10
Magnesium (M2)eveeueuannn 3.0 1.1 2.6
Sodtl (PR}, ...occiesest . 4.6 2.8 4.8
Potaegiam €K). . vieseness ; 2.1 1.3 2.0
Fraceed 8. .. .conucinbs .1 .1 .3
Silica (8i02)..... . 28 17 21
Bicarbonate (HCO03)....... 58 21 42
Carbonate (C03)..vevvneen 0 0 0
Sulfate (S04)...... R 3.4 1.0 3.0
Riccaca (NO3). .....« & o | 1.8 6.9
Dissolved S01idS...v.vens 83 41 77
Hardness as Cal03:

- =4 SO A e 40 14 36

Noncarbonate...... R 0 0 2
Alkalinity as CaCO3...... 48 17 34
Specific conductance

(micromhos at 25°C).... 99 44 99
e e DI WA B 2 sre 5 o —— 6.8 6.3 6.7
Temperature,.....coeoees 17 17 16
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ANALYSES
(In milligrams per liter)

Source, or type of Well No. 8 i Well No. 8

water (raw;finishcd)..
Date of collection....... 7-28-66 1-21-71
CEDPEE .. i cnvicanhme | ==rmr= 0.000
Cobalt (Coj..vievnvnn R B s .000
ZRE R OZO0Y: ieiis o oo P .063
Chromium (Cr)......... sl EREREes .000
Boron (B)..eeveoaenn o il R A .175
Strontium (Sr)....... e R .000
Bastion (BEY..cn«ons veeee | mmmmm-- .000
Mercury (Hq)ee.eeeowraoae | ======= |  ==c----
ol LY. i ascaas o = e .000
AR Tl ). sa s < ssansaen 3 |FemenEs .000
Cadmium (Cd)ee...... I B .000
Cyanide (CN)........... Ya gt | mmmmmms .00
Chloride (C1)....... i 1.5 2.4
Manganese (MN)..eveeannns .06 .008
o A | 5 .166
Calcium (Ca)...veven T 15 | -------
Magnesium (Mg).......... - 2.8 | eee----
Sodium (Na)..icocanasoans 6.3 | =-=----
Potdesium (K)..ouesaunss . 2.7 | memm---
Figoride (F)...... de R L S csmmeme
o 8 s - R 19 1 T P 30 | --=-e--
Bicarbonate (HCO3)....... 76 | eemee--
Carbonate (C03)....v..... g L e
Sulfate (BD&A)....ccocnnass 3.6 | =-e===--
Whtrate (W), ... couvisa B
Dissolved Solids.....eenn 100 9= ] ==ase--
Hardness as CaCO3:

POEAL L S o sih cae av b0 saainin 510 M |

Noncarbonate......cse. 2 0O | eem==--
Alkalinity as CaCO03...... 62 | m-===--
Specific conductance

{(micromhos at 25°C).... 117 S | S
T R R = 1 7.1 ] me===--
TemNeTALUT e v oo neavnspais 17 ] em==eee-
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Director of Public Works

City of Mount Airy

P. 0. Box 70

Mount Airy, North Carolina 27030

Mr. Frank C. Styers

Superintendent of Plants

City of Winston Salem

P. 0. Box 2511

Winston Salem, North Carolina 27102

Superintendent

PiTot Mountain Water Works
P. 0. Box 576

Pilot Mountain,

North Carolina 27041

Superintendent
Yadkinville Water Works
P. 0. Box 363
Yadkinville,

North Carolina 27055

Superintendent

North Davidson Water Plant
Route 3, Box 297-B
Lexington,

North Carolina 27292

Mr. Julius Thompson

Water Superintendent

City of Graham

P. 0. Box 350

Graham, North Carolina 27253

Box 590- Raleigh, North Carolina



Mr. James D. Mackintosh, dr. Mr, Noah Ryma Mr. Bruce Turney

City Manager Superintendent of Water Works City Manager

City of Burlington City of Roxboro City of Graham

P. 0. Box 1358 P. 0. Box 128 P. 0. Box 350

Burlington, North Carolina 27215 Roxboro, North Carolina 27573 Graham, North Carolina 27253
Mr. Aubrey Martin Mr. Max Saunders Mr. Frank L. Ward
Superintendent of Water Works Water Superintendent Superintendent of Plants

135 West Main Street P. 0. Box 1126 City of High Point
Jonesville, Chapel Hill, P. 0. Box 230

North Carolina 28642 North Carolina 27514 High Point, North Carolina 27261
Mr. W. W. Morehead Mr. H. E. Tysinger Mr. Earl Weisner

Washington Mills Company Director of Public Utilities Lexington Waterworks
Mayodan, City of Thomasville P. 0. Box 649

North Carolina P. 0. Box 368 Lexington,

27027 Thomasville, North Carolina 27360 North Carolina 27292

Mr. Virzil R. Wilkins Mr. M. O, Wyrick Water Superintendent

Town Manager City Clerk Siler City

Town of Mebane City of Gibsonville 311 North Second Avenue

101 West Center Street P. 0. Box 138 Siler City,

Mebane, North Carolina 27302 Gibsonville, North Carolina 27249  North Carolina 27344

Mr. L. C. Williams Water Superintendent Mr. Hoyle Yates

Director of Public Utilities City of Madison Superintendent of Water Works
City of High Point P, 0. Box 26 City of Denton

P. 0. Box 230 Madison, P. 0. Box 306

High Point, North Carolina 27261 North Carolina 27025 Denton, North Carolina 27239

Mr. R. W. Green, Chief Operator
Butner Water Plant

Route 2, Box 151

Creedmoor, North Carolina

County Managers or County Accountants

Mr. D. J. Walker, Jr. Mr. Clyde F. Jones . Mr. John T. Barber

Alamance County Manager Chatham County Auditor Davie County Manager

P. 0. Box 53 County Courthouse County Courthouse

Graham, North Carolina 27253 Pittsboro, North Carolina 27312 Mocksville, North Carolina 27028
Mr. J. Alvin Brooks Mr. Jimmy M. Varner Mr. E. S. Swindell, dJr.

Caswell County Manager Dayidson County Manager Burham County Manager

P. 0. Box 95 County Courthouse County Office Building
Yanceyville, North Carolina 27379 Lexington, North Carolina 27292 Durham, North Carolina 28349
Mr. Nicholas M. Meitzer Mrs. Rachel B. Long Mrs. Emily G. Whitten

Forsyth County Manager Person County Accountant Vance County Accountant
Government Center County Courthouse County Courthouse

Winston Salem, North Carolina 27101 Roxboro, North Carolina 27573 Henderson, North Carolina 27536
Mr. I. W. Bullock Mr. R. Harold Holmes Mr. Garland H. Jones

Granville County Accountant Randolph County Manager Wake County Manager

County Courthouse County Courthouse P. 0. Box 550

Oxford, North Carolina 27565 Asheboro, North Carolina 27203 Raleigh, North Carolina 27602
Mr. John Witherspoon Mrs. Barbara A. Pruitt Mr. H. Delma Hoots

Guilford County Manager Stokes County Accountant Yadkin County Accountant

P. 0. Box 3427 Route 2 County Courthouse

Greensboro, North Carolina 27402 King, North Carolina 27021 Yadkinville, North Carolina 27055
Mr. Sam M. Gattis Mr. John C. Munn

Orange County Administrator Surry County Manager

106 East Margaret Lane County Courthouse

Hillsborough, North Carolina 27278 Dobson, North Carolina 27017

5. Federal Agencies

Engineering and Watershed Unit E.P.A. Office of Water Programs Field Supervisor
Soil Conservation Service Ohio Basin Region Bureau of Sports Fisheries and Wildlife
P. 0. Box 11222 4676 Columbia Parkway Department of the Interior
Fort Worth, Room 100 Division of River Basin Studies
Texas Cincinnati, 310 New Bern Ave. - Room 468
76110 Ohio 45226 Raleigh, North Carolina 27611
U. S. Department of Health, U. S. Department of Interior Mr. Reed Elliot, Director
Education, & Welfare, PHC. Fish and Wild1ife Service Division of Water Control Planning
SSB, NE Technical Services Unit Bureau of Sport Fisheries & Wildlife 408 Evans Building
C. B. Center Building S-26 Peachtree-Seventh Building Tennessee Valley Authority

Davisyisville, Rhode Island 02854 Atlanta, Georgia 30323 Knoxville, Tennessee 37902



Mr. Fred E. Morr, Chairman
Ohio River Basin Commission
1427 Fourth & Walnut Building
Cincinnati, Ohio 45202

U. S. Dept. of Agriculture

Soil and Water Conservation
Research Division

P. 0. Box 469

Athens, Georgia 30601 1

Division Engineer

U. S. Army Engingeer District
South Atlantic

P. 0. Box 1889

Atlanta, Georgia 30301

U. S. Forest Service
1720 Peachtree Road, N.M.
Room 716

Atlanta,

Georgia 30304

Mr. W. Don Maughan
Executive Director

Water Resources Council
1025 Vermont Avenue, N.W.
Washington, D. C. 20005

Regional Engineer
Federal Power Commission
730 Peachtree Building
Atlanta,

Georgia 30308

Chief, Division of Power Operations
Southeastern Power Administration
U. S. Department of Interior
Elberton,

Georgia 30635

Mr. Melvin Hearn

State Director

Farmers Home Administration
310 New Bern Avenue

Raleigh, North Carolina 27611

6. Other States - State Agencies

Directaor, Bureau of Water Resources
State Water Control Board

Second Floor, Davenport Building

11 South 10th Street

Richmond, Virginia 23219

Director

Office of Urban and Federal Affairs
State of Tennessee

321 - 7th Avenue, North

Nashville, Tennessee 37210

The Documents Department
Clemson University Library
Clemson, South Carolina 29631

Walter Library
University Libraries
Minneapolis, Minn. 55455

7. Private Organizations,
Business and Industry

Mrs. Harry Caldwell, Master

N. C. State Grange

Box H-1

Greensboro, North Carolina 27402

Ms. Barbara E. Sargeant, Librarian
Council on Environmental Quality
722 Jackson Place, N.W.
Washington, D. C. 20006

District Engineer

U. S. Army Engineer District
Charieston

P. 0. Box 919

Charleston, South Carolina 29402

District Engineer

U. S. Army Engineer District
Wilmington

P. 0. Box 1390

Wilmington, North Carolina 28402

Mr. Ralph C. Heath

District Chief, WRD

U. S. Geological Survey

P. 0. Box 2857

Raleigh, North Carolina 27602

Mr. Ronald Manzel, Director

U. S. Dept. of Agriculture
Agricultural Research Service

Water Quality Management Laboratory
Durrant, Oklahoma 74701

Mr. Lee Tebo

Pollution Surveillance Branch
Environmental Protection Agency
Southeast Water Laboratory
Athens, Georgia 30601

Mr. F. E. Kimball, Jr.

Water Resources Engineer-E.P.A.
1421 Peachtree Street, N.E.
Atlanta,

Georgia 30309

Executive Director

S. C. Water Resources Commission
2414 Bull Street

Columbia,

South Carolina 29201

State Planning Officer

State of Georgia

State Planning & Programming Bur.
116 Mitchell Street, S. W.
Atlanta, Georgia 30303

University of Delaware
The University Library
Newark, Delaward 19711

Mr. John T. Morrisey, Sr.

N. C. Association of County Comm.
P. 0. Box 1488

Raleigh, North Carolina 27602

U. S. Dept. of Agriculture
Soil Conservation Service

P. 0. Box 27307

Raleigh, North Carolina 27611

Southeast Water Laboratory
Environmental Protection Agency
College Station Road

Athens,

Georgia 30601

U. S. Geological Survey Library
Building 25

Denver Federal Center

Denver,

Colorado 80225

Library

Environmental Control Administration
Cincinnati Laboratories

5555 Ridge Avenue

Cincinnati, Ohio 45213

Meteorologist-in-Charge
National Weather Service, NOAA
U. S. Dept. of Commerce

P. 0. Box 25879

Raleigh, North Carolina 27611

Mr. Jesse Hicks

State Conservationist

U. S. Soil Conservation Service
P. 0. Box 27307

Raleigh, North Carolina 27611

Mr. A. V. Hardy, State Climatologist
National Weather Service, NOAA

U. S, Department of Commerce

P. 0. Box 5030

Raleigh, North Carolina 27607

Mr. Mark P. Worsham
Alabama Development Office
Planning Reference Section
State Office Building
Montgomery, Alabama 36104

Mr. Julian M. Alexander
Commissioner

Division of Water Resources
Seventh Floor, 911 E. Broad Street
Richmond, Virginia 23219

Documents Division
University of I1linois Library
Urbana, I11inois 61801

Mrs . Gertrude Wilson
League of Women Voters
1094 Hendersonville Road
Asheville, North Carolina



Mr. Ivie L. Clayton, Publisher

North Carolina Citizens Association,

Inc.
14 th Floor Durham Life Building
Raleigh, North Carolina 27611

Mr. W. V. Coley

Carolina Power & Light Company
Raleigh,

North Carolina 27602

Charles T. Main, Inc.
1301 E. Morehead Street
Charlotte,

North Carolina 28204

Henningson, Durham and Richardson
6230 Fairview Road

P. 0. Box 11257

Charlotte, North Carolina 28209

Moore, Gardner & Associates, Inc.
Consulting Engineers

P. 0. Box 10294

Greensborao, North Carolina 27404

J. N. Pease Associates
Architects-Engineers
P. 0. Box 12755
Chariotte,

North Carolina 28205

Stone and Webster Engineering
Contractors

Technical Library

225 Franklin Street

Boston, Mass. 02107

8. A1l Other

Geological Survey of Alabama
P. 0. Drawer 0O

University, Alabama 35486
Attention: H. C. Barksdale

Virginia Electric & Power Company

Ninth and Franklin Streets

Richmond, Virginia 23219

Attn: Mr. C. M. Stallings and
Librarian

Wiley and Wilson
Consulting Engineers

2310 Langhorn Avenue
Lynchburg, Virginia 24501

Public Service Research
7050 S.W. 86th Avenue
Miami, Florida 33143
Attn: Mr. Guston Gegquff

Charles T. Main, Inc.
Library

441 Stuart Street
Boston, Mass. 02116

Mr. John T. Morrisey, Sr.

N. C. Association of County Comm.
P. 0. Box 1488

Raleigh, North Carolina 27602

W. M., Piatt and Company
Consulting Engineers

P. 0. Drawer 971

Durham, North Carolina 27702
Attn: Mr. P. D. Davis

L. E. Wooten and Company
120 N. Boylan Avenue
Raleigh,

North Carolina 27603
Attn: Willis D. Barlow

Dr. C. E. Kindsvater, Director
Water Resources Center

Georgia Institute of Technology
Atlanta, Georgia 30332

Mr. S. Leigh Wilson

Executive Director

N. C. League of Municipalities
P. 0. Box 3069

Raleigh, North Carolina 27602

Duke Power Company

422 Church Street

P. 0. Box 2176

Charlotte, North Carolina 28201

Frank C. Cockinos & Associates, Inc.
Consulting Engineers

1616 Central Avenue

Charlotte, North Carolina 28203

Librarian

Metcalf and Eddy

Statler Office Building
Boston, Mass. 02116

Olsen Associates

Engineers & Architects
P. 0. Box 10666
Raleigh, North Carolina 27605

Mr. E. A. Spencer

Manager of Engineering

Collins & Akin

P. 0. Box 1599

Charlotte, North Carolina 28201

Mr. Horace P. Morgan
Resources Advisory Board
Southeast River Basins
Walton Building Suite 402
Atlanta, Georgia 30303



