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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 allowable 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 million

gallons.
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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 galloms.

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
callons.

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 galloms.

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 gallons.
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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. 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 wmillion 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 gallonms.

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

completes our work on the Public Water Supply project. 1If you have

any questions give me a call.

For the District Chief, Ralph C. Heath.

Sincerely yours,

T st

N. M. Jackson, Jr.
Hydrologist

NMJ:ceh
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PREFACE

Interest in data on public water supplies of North Carolina has existed
for many years. In 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 Caro-
lina" 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 Survey in cooperation with the North Carolina De-
partment of Water Resources. From 1961 to 1965 three supplements to Bulletin
2 were prepared under the continuing cooperative agreement to include new
chemical analyses and changes in public water supplies. 1In 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 col-
lection and timely release of data on all water supplies in one volume.
Therefore, the State has been divided into five areas, with approximately
60 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 Mountains and Western Piedmont, the

third area to be studied.

iii
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STATE OF NORTH CAROLINA
DEPARTMENT OF NATURAL AND ECONOMIC RESOURCES

Box 27687

Raleigh 27611

JAMES E. HOLSHOUSCL .,

JAMES E. HARRINGTON
SECRETARY

TELEPHONE
AREA CODE 919-829-4984

January 15, 1975

Honorable James E. Holshouser, Jr.
Governor
Raleigh, North Carolina 27611

Dear Governor Holshouser:
I am pleased to submit the latest report resulting from the

State of North Carolina cooperative program with the U. S. Geological Sur-
vey. This report, "Public Water Suppliies of North Carolina, Part 3 -

GOVERNOR

Mountains and Western Piedmont," contains information on the water resources

and inventories of the public water supplies in twenty-two counties in
western North Carolina.

The data collected and assembled in this report are especially
useful to local 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 indus-
trial and commercial organizations.

Inventories of existing water supplies and assembly of pertinent

water resources data are a continuing activity to assure that data needed
for planning the utilization of our water resources are available.

es E. H::::;;:;£::g

T ———
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CONVERSION FACTORS TO INTERNATIONAL SYSTEM UNITS

For use of those readers who may prefer metric units rather than English

units, the conversion factors for the terms used in this report are listed

below:

Multiply English unit

inches (in)

feet (ft)

miles (mi)

square miles (mi?)

gallons (gal)

gallons per minute (gpm)
million gallons per day (mgd)

million gallons per day
per square mile (mgd/mi?2)

acre—-feet per square mile
(acft/mi2)

cubic feet per second per
square mile (cfs/mi?)

by

25.4
0.3048
1.609
2.590
3.785
6.309x10"2
4.381x10™2

1.692x10~2

476

10.93

to obtain metric unit

millimetres (mm)

metres (m)

kilometres (km)

square kilometres (km?)
litres (1)

litres per second (1/s)

cubic metres per second

(m3/s)

cubic metres per second
per square kilometre

[(m3/s) /km?]

cubic metres per square
kilometre (m3/km?)

~litres per second per

square kilometre

[(1/s)/km?]






PUBLIC WATER SUPPLIES OF NORTH CAROLINA
PART 3
MOUNTAINS AND WESTERN 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 24 counties in the mountains and western
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 analy-
ses 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 allowable 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 North Carolina Office of Water and Air Resources and the U.S.
Geological Survey. The program provides information 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 infor-
mation on approximately one-fifth of the municipal water supplies in the
State, The information is reported on a county basis, with the number 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 munici-
pality. The municipal systems in Part 3 were inventoried May 1973 to March
1974.

The results of chemical analyses include the results of an analysis of
the chemical constituents 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 is being made
by the U.S. Geological Survey, in cooperation with the Division of Resource
Planning and Evaluation, North Carolina Department of Natural and Economic
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Needless to say, most of the data contained in this report could not
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installations 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 the Mountains and Western
Pie dmont subdivision of 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, consulting 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 resources 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. Extensive use was made of a report prepared by
Goddard (1963). Goddard presented data on average discharge, flow-duration,

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
dominant 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 conditions 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. OQuter 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

overlain by substantially less productive material.

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

productive sand complexly interbedded with nonproductive material.

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

granular material overlying relatively more productive fractured rock.

The location of these hydrologic areas is shown_in figure 2 with the
counties covered by this volume shaded. The counties covered by this volume
lie in the Mountain and Piedmont hydrologic area.

In the Mountain and Piedmont section, ground water is stored between
the individual grains in the soil and weathered rock and in the fractures of
the underlying bedrock. Simply speaking, the saturated spaces in the soil
form a reservoir of stored water and the bedrock fractures serve as pipe
lines tapping the reservoir. It follows then, that normally the best wells
are those drilled where the thickness of overlying soil is greatest, and
where the bedrock contains numerous fractures. Of course it's impossible to
predetermine, without drilling a test hole, the locations of fractures or
the exact thickness of the soil cover. However, an examination of the
surface features and a knowledge of the type of bedrock underlying the area
greatly improves the chance of drilling a successful well. For a more
complete discussion see "Ground Water of the Piedmont and Blue Ridge Province

in the Southeastern States" by LeGrand (1967).
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Appraiséls of ground-water conditions of counties and municipalities
were based on reports of reconnaissance ground-water investigations published
in a series of bulletins having the general title "Geology and Ground Water
Conditions in the _ area North Carolina." Figure 3 is an index map of
North Carolina showing locations of reconnaissance ground-water investi-
gations.

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

geologic controls of ground water.

EXPLANATION OF INVENTORY DATA

The function of a water—supply system Is to produce continuously an
adequate supply of water that is wholesome and palatabie.

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;

Ownership

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

Also included in this section i1s 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 commonly 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. For ground-water supplies, the location of the

wells and pertinent data on the construction and operation of the wells are
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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 éupply. 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
reservoilr 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 operator 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 are based on minimum flows that can be expected to
occur once in 20 years on the average. Thus, the flow of the stream or the
flow supplemented 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 developed by McMaster and Hubbard (1970, sheet 1) and reproduced in

figure 4 was used to estimate allowable draft rates for each system.
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7-day, 2-year minimum flow of the stream as an index for entering the graph.
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The relation curves shown in the figure are averages of draft-storage
frequency data published by 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 & are as follows:

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
.05
.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 con-

sidered 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 ndt refill. For this report, if the allowable draft de-
termined using the 7-day, 2-year low flow and the existing storage in the
regional relation exceeded 50 percent of the estimated average runoff, carry-
over storage was considered to be involved, and no estimate of allowable

draft was made.
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ANDREWS, CHEROKEE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,900 in 1973 (675 metered
customers, 200 of which are in suburban areas).

SOURCE:

Beaver Creek impounded in Andrews Reservolr: the intakes are at the dam
approximately 1.9 miles north of Andrews at lat 35°13'40", long
83°49'55". The drainage area at the dam is 1.71 square miles.

RAW-WATER STORAGE:

Andrews Reservoir, 1.0 million galloms.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.4 mgd with a storage of 1.0 million
gallons.

TOTAL USE:

Average (1973) 0.35 mgd, estimated. Maximum daily not available. The
city processes 422,000 gallons per day. Water not used overflows the
finished water reservoir.

INDUSTRIAL USE:

0.05 mgd, estimated. Principal users include the Magnavox Company of
Tennessee, Berkshire International Corporation, and Owenby Manufacturing
Company.

TREATMENT:
Chlorination and slow-sand filtration.
RATED CAPACITY OF TREATMENT PLANT:
0.576 mgd.
PUMPING CAPACITY:
None. Raw and finished water flows by gravity.
FINISHED-WATER STORAGE:
One clear well, 100,000 gallons, one storage reservoir, 500,000 gallons.
FUTURE PLANS:

The 500,000 gallon finished water reservoir does not fill and the city
plans to run a l4-inch line to the treatment plant to solve this problem.

WATER-RESOURCES APPRAISAL:

Surface water: Andrews is in the northeast corner of Cherokee County in
the valley between the Snowbird and Valley River Mountains. Valley
River, a principal tributary of the Hiwassee flows through the city.

The Valley River basin is rectangular in shape and most tributaries are
short and enter the river perpendicularly. The average discharge of
streams in the immediate vicinity is 1.6 mgd per square mile, the 7-day,
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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 determination to 1984. The volume loss thus estimated was subtracted
from the reported storage before entering the relation 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, esti-
mates of evaporation losses were based on the average daily land-pan evapo-
ration during the months of August, 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 ad-
ditional 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 period of years is used to predict
future water requirements and to design and schedule construction of the

necessary facilities.
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Industrial use

The amount of water used by industry, in million gallons per day, is
estimated. These estimates are based on actual metering 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" indus-
try, 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 include an analysis of present and future industrial water

requirements.

Treatment

The treatment given to each water supply is listed in this sectionm.
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 contained 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 iron and manganese removal
and taste and odor control.

Prechlorination.——1is 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 disease-producing bacteria. However, pre-
chlorination 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 reduce filter-bed efficiency.
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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.--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 sediments
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 undesira-

ble 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
essense, 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 potability of the water. The most popular method of
control is the addition of sodium hexametaphosphate in the treatment process.
It is not entirely clear how polyphosphate conditioners operate, but the
current theory is that a film of molecular thickness is deposited over the
pipe surface and acts as a protective coating. Polyphosphates also will hold

iron and calcium in solution.
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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.

Postchlorination.--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 has been shown to reduce dental decay among children sig-
nificantly. The North Carolina State Board of Health policy states that
"Fluoridation of water is approved and recommended for public and insti-
tutional supplies serving communities where there is a strong public demand,
and where the decision to fluoridate the water supply is concurred in by the
local dental society, the loecal medical society, and the local or district
health officer, provided that the required procedures for fluoridation for
public and institutional supplies are adhered to."

Rated capacity of treatment plant

The rated capacity of each treatment plant, expressed in million gallons
per day, is given in this report. Water treatment may consist of any one of
several processes, singly or in various combinations, such as coagulation,
sedimentation, filtration, disinfection, etc. Treatment facilities, ideally,
are of sufficient size to provide, without interruption, treated water to
meet the demands of the system. The component of the system having the least

capacity fixes the capacity of the overall system.
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Many cities, particularly those using ground water or surface water
from protected watersheds, provide limited treatment without having what is
normally recognized as a treatment plant. In these cases, chemicals are
added usually in the line near the source or at the pumping station, and

treatment plant capacity is shown as 'Nome."

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 condition 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 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.
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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 conditions 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
average 7-day, 2-year minimum flows are listed. 1In 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 mentions possible streams for
future development or a comment on the possibilities of further development
of the present source.

Ground water.-—Ground-water appraisals include a general summary of oc-

currence 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 esti-
mated potential yield of wells drilled in the immediate vicinity.

CHEMICAL ANALYSES

Water is referred to as the universal solvent because it has the ca-
pacity to dissolve at least minute amounts of nearly every substance it
touches. Some of the substances dissolved in water, if present in sufficient
concentrations, 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 com-
plete" analysis included determination of the following constituents and

properties of both the raw and finished water:
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Silica (SiOz) Bicarbonate (HCO3) Hardness as CaCO3:
Aluminum (Al) Carbonate (CO3 Total
Iron (Fe) Sulfate (804) Nongarhonate
Manganese (Mn) Chloride (Cl) Alkalinity.as CaCO3
Caletii: {Ca) Fladride (F) Specific conductance
Magnesium (Mg) Nitrate (NO3) pH
Sodium (Na) Dissolved solids Color

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 example fluoride in reducing dental decay, or when another element
will produce the controversy recently raised by the finding of excessive
mercury concentrations in water.

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
Federal agencies have recently started making these determinations, and a
base of information is resulting. The complexity in making the determi-
nations and the sophisticated equipment required almost rules out these
determinations in all but the larger municipal water-treatment laboratories.
For these reasons, 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, New Bern, were made to
obtain a representative sample of minor elements that might be found in North
Carolina waters. With the results of these analyses and a study of reports

in various professional journals, the following list was selected:
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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 was reviewed after completion of parts 1 and 2, and one substi-
tution was made, arsenic for cyanide. Cyanide was not detected in any of the
samples collected. Arsenic, however, has been detected in samples collected
for other studies ranging in concentrations from 0.001 to 1.1 mg/l (milli-
grams per litre). The sample containing 1.1 mg/l arsenic was from streams
carrying a large waste load and was an extreme case.

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
analyses is not still valuable to water-works operators and planners. It
most definitely is, and, therefore, the latest standard complete analysis
made by the Geological Survey 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 varies with the municipalities according
to the source of supply. For surface supplies, raw-water samples were col-
lected 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 well, 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
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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 an
adequate supply of 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, treatment, 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
oftentimes a frustrating one. The population growth, industrialization, and
water requirements have to be projected into the future. The yield of the
source(s) of water must be estimated. From these projections and estimates
must come the plans to insure a safe, dependable water supply. Implemen-
tation 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 a shortage.

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
emphasized. Accurate and complete records are essential to the efficient

operation of the water plant and in making projections for future expansion.
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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 reservolrs continuously lose some of their capacity due to siltation,
yet 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 essential for maintaining an adequate
supply. Only with this information, can a reliable estimate of the yield of
the source be made.

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

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

before a failure occurs and may indicate the need for additional wells.
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ALLEGHANY COUNTY
WATER-RESOURCES APPRAISAL

Alleghany County i1s in the Blue Ridge Province in northwestern North
Carolina with the North Carolina-Virginia State line the northern boundary.
The area is mountainous, stream slopes are relatively steep, and drainage is
good. The county is drained by tributaries of New River of the Kanawha River
basin except for a small area along the southeastern border which is drained
by tributaries of the Yadkin River. The average discharge of streams ranges
from 0.9 to 1.6 mgd per square mile. Minimum flows generally exceed 0.15 mgd
per square mile and average 0.3 mgd per square mile. The 7-day, 2-year low
flow ranges from 0.3 to 0.7 mgd per square mile. There are no municipalities
using surface water for their water supply in the county. Sparta and other
smaller communities use ground water for their source of supply. The
county's population in 1970 was 8,134.

A large variety of rocks underlie the county, but they may be grouped
into five major units that form northeast—southwest trending belts. Alter-
nating belts of mica-gneiss, hornblende gneiss and mica schist underlie the
northwestern half of the county except the extreme northwest cornmer which is
underlain by granite gneiss. The southeastern half of the county is under-
lain principally by granite gneiss and granite schist with lesser belts of
mica-gneiss and hornblende gneiss. These rocks weather rather deeply and the
thickness of overlying weathered material is as much as 150 feet thick in
places. There are not enough well records available to appraise the water-
bearing potential of the various rock units. Available records show the
general variation of yield with topography. The higher yielding wells are
located in valleys and draws and generally yield about twice as much as those
on slopes and four times as much as those on hills or ridges. Wells drilled
in valleys or draws where there is a thick covering of weathered material
might reasonably be expected to yield 50 gpm or more.

The chemical quality of ground water in the county 1Is generally suitable
for most uses with little or no treatment. The water is usually slightly
acidic, soft, and locally may contain iron concentrations in excess of 0.3
mg/1.
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SPARTA, ALLEGHANY COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 1,750 in 1973 (770 metered
customers, 150 of which are in suburban areas).

SOURCE:
Six wells (No. 2-7).

Well No. 2 (Prison Camp), Al-16, located at: lat 36°29'59", long
81°07'08". Driller: R. E. Faw & Son. Date drilled: 5-20-39. Total
depth: 282 ft. Diam: 8 in. Cased to: 63 ft. Type of finish: open
hole. Topography: hillside. Aquifer: mica gneiss. Static water
level: . Yield: 40 gpm. Pump setting: 233 ft. Type pump:
submersible.

Well No. 3 (Carson Blvd.), Al-18, located at lat 36°30'38", long 81°07'52".
Driller: R. E. Faw & Son. Date drilled:; 9-10-47. Total depth: 408
ft. Diam: 8 in. Cased to: 102 ft. Type of finish: open hole.
Topography: hillside. Aquifer: mica schist. Static water level:

Yield: 35 gpm. Pump setting: 350 ft. Type pump: submersible.

Well No. 4 (Hendrix), Al-13, located at: lat 36°30'09", long 81°07'01".
Driller: Newman Bros. Well Drilling Co. Date drilled: Nov. 1956.
Total depth: 334 ft. Diam: 8 in. Cased to: 100 ft. Type finish:
open hole. Topography: hillside. Aquifer: mica-gneiss. Static water
level: 55 ft. Yield: 44 gpm. Pump setting: 300 ft. Type pump:

submersible.
Well No. 5 (Duncan Meadow), Al-106, located at: 1lat 36°30'02", long
81°07'26". Driller: R. E. Faw and Son. Date drilled: . Total

depth: 335 ft. Diam: 8 in. Cased to: . Type of finish: open
hole. Topography: hollow. Aquifer: . Static water level:
Yield: 70 gpm. Pump setting: 300 ft. Type pump: submersible.

Well No. 6 (Duncan Meadow), Al-20, located at lat 36°29'52", long 81°07'12".
Driller: Ray Taylor Well Drilling Co. Date drilled: Jan. 1967. Total
depth: 300 ft. Diam: 8 in to 6-1/4 in. Cased to: 65 ft. Type of
finish: open hole. Topography: valley. Aquifer: mica-gneiss. Static
water level: . Yield: 60 gpm. Pump setting: 290 ft. Type pump:
submersible.

Well No. 7 (Homer Edwards), Al1-107, located at: 1lat 36°30'19", long:
81°06'36'". Driller: Ray Taylor Well Drilling Co. Date drilled:
8-1-70. Total depth: 398 ft. Diam: 6-1/4 in. Cased to: 32 ft. Type
of finish: open hole. Topography: valley. Aquifer: . Static
water level: 4 ft. Yield: 46 gpm. Pump setting: 375 ft. Type pump:
submersible.

TOTAL USE:
Average (1972) 0.16 mgd, estimated; maximum daily not available.

INDUSTRIAL USE:

0.02 mgd, estimated. Principal users include Sparta Pipes, Inc., Hanes
Corporation, Troutman Shirt Corporation, and Blue Ridge Shoe Company.
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SPARTA, ALLEGHANY COUNTY

TREATMENT :
None.
PUMPING CAPACITY:
Raw water, not determined.

RAW-WATER STORAGE:
None.

FINISHED-WATER STORAGE:

One elevated tank, 100,000 gallons; one ground storage tamk, 200,000
gallons.

FUTURE PLANS:
Plan to construct a 400,000 gallon ground storage tank by 1974.

WATER-RESQURCES APPRAISAL:

Surface water: Sparta is in the center of Alleghany County. The topo-
graphy is hilly with fairly steep land and stream slopes. The city is
drained by small tributariles of Little River. The low-flow yield of
streams draining the immediate area generally exceeds 0.2 mgd per square
mile. The average discharge is 1.5 mgd per square mile and
the 7-day, 2-year low flow averages 0.4 mgd per square mile. Little
River, at the southeast edge of the city or New River approximately 3 1/2
miles northwest of the city would supply ample water to the city if they
decided to use surface water.

Ground water:; Mica gneiss is the predominant rock type underlying Sparta.
Records of 18 wells indicate the thickness of overlying weathered rock
ranges from a few inches to as much as 100 feet. The average well casing
length of these wells is 51 feet, the well depths range from 61 to 408
feet and average 192 feet, and the yields range from 2.5 to 70 gpm and
average 19 gpm.

Wells drilled in favorable sites such as draws and valleys and
spaced to prevent pumping interference can reasonably be expected to
yield 40 to 60 gpm as evidenced by the 49 gpm average yield of the city
wells.

The chemical quality of ground water is generally good and suitable
for most uses with little or no treatment. The water is generally soft,
slightly acidic, but locally may contain iron concentrations in excess

of 0.3 mg/l.
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SPARTA, ALLEGHANY COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Well No. 2 | Well No. 3 | Well No. 4 | Well No. 5

water (raw;finished)...
Date of collection....... 9-7-66 9-7-66 9-7-66 9-7-66
COpper WlCH ) i oo eeesdinan lf) === e T ST
Cobalt (CO)uvrnrenrenenns —————— e e o e
ZADE (BN G oo e oo voonmusnal )] A= WY o= i . B
Chromium (Cr)......... voo b emmme—m VM ase s i T
RETDR EB Y iviie o 000 0 00 Audse Al e NERNESE == = 0 = pasS e E o
Berontdigm {ST). ..o, dsnean] =—=mmm—s Ul s—m—ges e i i
Barium (Ba).uvessenesee B = | e e e
HewanryTHEY. . ... ... .... 0 | (ESssecs “IEEREm b0 o sesmm—maiylliB 0| L S e
Lead, {PB) e co'vreveeneeosi] =rmm—mre NI —mammms o} - ——omesme o L0 S
Lithium (Li)e.. oo veneeronl]f === i Al Bl e T
Cadmium (Cd)...eoveveunns =i =S v v i 7 peemr w T o T T
CrabldBil(GNY: . .. ... oo .o aiif, Tt PR s ¢ ) o o RSeS| 3l e
Chloride (Cl)..eveennsnns 0.8 1.0 0.6 11
Manganese (Mn)........... .01 .08 .02 .08
Iron (Fe)eveeeeeaennannns .01 .15 .13 .16
Calcium (Ca)uvuverenensn. 4.9 23 12 18
Magnesium (Mg)....couenne .8 1.3 3.1 2.0
Sodium (Na)..veeeeeaonnnn 1.9 57 4.4 5%5
Potassium (K)u.evoonn. - 1.0 1.1 2.5 2.8
Fluoride (F)evieereeenon. .1 A .0 o1
Silica (Si02)...cvveeenn. 12 19 21 19
Bicarbornate (HCO3)....... 21 76 40 34
Carbonate (CO3)..vevennns 0 0 0 0
Sulfate (S04)...ccvceeen. 2.6 11 22 26
Nitrate (NO3)..e.vveunnnn .4 .6 o) i
Dissolved Solids......... 39 106 89 109
Hardness as CaCO03:

= 5 PR A R Sy 16 64 44 54

Noncarbonate..,....ov... 0 2 12 26
Alkalinity as CaCO3...... 17 62 33 28
Specific conductance

(micromhos at 25°C).... 43 152 118 150
B 50540 65 i sen e e ska wich 6.4 7.2 7.2 7.2
Temperature (°C)......... 13 13 13 13

Note.--Additional analysis on next page.
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SPARTA, ALLEGHANY COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Well No. 6

water (raw;finished)...
Date of collection....... 10-26-73
CoOpper (CU).vvesomssinossn 0.007
Cabalt (Co): cauows ososens .001
7 g eI (7 ) Y .010
Chromium (Cr)...eeeeeenens . 000
BOrom (B)uvuiveeeweeeennns .340
Strontium (Sr)...e.eeeenn .070
Barium (Ba)....vveeeennnn .100
Mercury (HE)e.vereevenoes |  —mme—m—emm
Lead (Pb)...verreernennnn .003
Lithium (Li)eeeivuneennns .000
Cadmium (Cd).uueeveennnnn . 001
Arsenic (AS)eieevcnnss e .004
Chloride (C1)..ecveveunnn 6.5
Manganese (Mn)........... .010
Iron (Fe).vwereeeneaoenss .060
Calcium (Ca)evveenvnnenne 5.0
Magnesium (Mg)........ .ee 1.3
Sodium (Na).eeeeeeeeonnns 4.0
Potassium (K).veeoeu.. ces 1.2
Fluoride (F)uv.vervvnonsas 0.0
Silica (Si02)......... .o 14
Bicarbonate (HCO3)....... 21
Carbonate (CO3).......... 0
Sulfate (SO4)..veeennnn. 2.2
Nitrate (NQ2 + NO3 as N). 1.3
Dissolved Solids,........ 50
Hardness as CaCO3:

Total, .. reeerenneans 18

Noncarbonate......eeo.. 1
Alkalinity as CaCO03...... 17
Specific conductance

(micromhos at 25°C).... 64
1) = 6.2
Temperature (°C).,........ -




29

ASHE COUNTY
WATER-RESOURCES APPRAISAL

Ashe County is in the Blue Ridge province in northwestern North Caro-
lina and is bounded on the north by Virginia and on the west by Tennessee.
The southeastern boundary of the county closely approximates the eastern
continental divide. Except for scattered areas east of this boundary, which
are drained by tributaries of the Yadkin River, the county is drained by
tributaries of the Kanawha River basin. The Norxrth Fork New River and South
Fork New River are the principal rivers. Minimum flows are relatively high,
averaging 0.25 mgd per square mile. The average discharge of all streams is
1.4 mgd per square mile and the 7-day, 2-year low flow averages 0.45 mgd per
square mile.

Jefferson with 300 customers and West Jefferson with 464 customers are
the largest public water supplies in the county. Both of these and other
smaller communities use ground water as a source of supply. Although there
is an abundance of surface water available, it is not used as a source for
public supplies. The county population in 1970 was 19,571.

A wide variety of rocks underlie the county but they can be grouped in
five northeast-trending belts. The extreme northwest corner is
underlain by rocks of the Mount Rodgers volcanic group. The remainder of the
northwest third is underlain by cranberry granite gneiss. Adjoining this
unit and extending nearly to the southeastern boundary are alternating belts
of mica-gneiss and hornblende—gneiss with scattered bodies of mica-schist.
The southeastern fifth of the county is predominately underlain by granite
and granite schist. Available well records do not allow a complete compari-
son of the water-bearing characteristics of the various rock units. However,
records from 132 wells are sufficiently complete to allow compilation of the
following table. The table shows typical yields and average depth of drilled
wells in some of the predominant rocks.

Yield (gpm) St

Maximum | Average | depth (feet)

Rock unit

Cranberry Gneiss 60 15 111
Mica-gneiss 50 15 126
Hornblende-gneiss 150 27 118
Granite-schist 40 28 146

As in most areas in the mountains, topographic location is more signifi-
cant to yield than rock type. Wells on hills or ridges have the smallest
yield, yielding about a third as much as wells in draws. Generally the best
wells are those drilled in topographically low areas where the overlying
weathered material is thickest. Wells drilled in favorable locations, and
spaced to prevent interference between each other, will yield on the order of
0.04 to 0.05 mgd per well.

The chemical quality of ground water is generally good. The water is
usually slightly acidic and soft, but locally iron concentrations may exceed
0.3 mg/l.
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AVERY COUNTY
WATER-RESOURCES APPRAISAL

Avery County is in the Blue Ridge province in western North Carolina.
The North Carolina-Tennessee State line is the northwest boundary. Topogra-
phy in Avery County is varied, ranging from moderately wide valleys and low
hills to deeply dissected slopes. The eastern continental divide runms
diagonally near the southeastern boundary. Tributaries of the Catawba River
drain the projecting southeastern corner and the remainder is drained by
tributaries of the Tennessee River. The yields of streams are relatively
high and there is an abundance of surface water available for water supplies.
The average discharge of streams ranges from 1.2 to 1.7 mgd per square mile.
Minimum flows generally exceed 0.1 mgd per square mile, and 7-day, 2-year low
flows average 0.35 mgd per square mile.

There are no public water supplies in Avery County with 500 or more
customers. Banner Elk, Newland, Crossnore, Linville, Elk Park and other
small communities have public water supplies, all utilizing ground water as
their source of supply. The county population was 12,655 in 1970.

A wide variety of metamorphic rocks, ranging from mafic volcanics to
granite gneiss, underlie the county. The residual mantle of weathered rock
is generally thin or absent but in some places is as much as 90 feet thick.
Thin gravel deposits occur in some of the wider stream valleys. The geology
is complex and well yields vary considerably from point to point in the same
rock unit depending on the number of fractures and similar openings pene-
trated by the well. Generally, wells drilled in low-flat areas, draws, and
valleys yield at least three times as much as wells on hilltops or ridges.

Drilled wells supply most of the domestic, municipal, and industrial
water requirements. For 73 drilled wells, the depths range from 36 to 475
feet and average 136 feet, yields range from 1.0 to 165 gpm and average 26
gpm, and the average well casing length is 42 feet.

The chemical quality of ground water is good and suitable for most uses
with little or no treatment. The water is usually soft, slightly acidic, but
locally may contain higher than desirable iron concentrationms.
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BUNCOMBE COUNTY
WATER-RESOURCES APPRAISAL

Buncombe County is in the Blue Ridge province in western North Carolina.
the area is characterized as a dissected central peneplain, known as the
Asheville Peneplain, with mountains on the east and west sides. The county
is drained by the French Broad River and its tributaries except for the south-
east corner which is drained by tributaries of the Broad River. Compared to
other areas in the mountain region, streamflow in the county is relatively
small. The average discharge of streams ranges from 0.6 to 1.6 mgd per
square mile and averages 0.9 mgd per square mile, Minimum flows generally
exceed 0.05 mgd per square mile, and the 7-day, 2-year low flow averages 0.25
mgd per square mile. Public water supplies serve most of the populated areas
in the county. Asheville, Black Mountain, Weaverville, Woodfin, Montreat and
other smaller communities use surface water as their source of supply. All
surface water supplies are taken from protected watersheds, consequently only
minimum treatment is required. As the population of the county and water
demands increase, the protected-watershed concept may have to be abandoned
and treatment plants constructed as supplies are drawn from larger water-
sheds. The availability and land costs for protected watersheds may be
prohibitive. The county population in 1970 was 145,056.

Metamorphic rocks, chiefly gneiss and schist, with subordinate oc-
currences of granitic rocks and basic intrusives underlie the county. To
some extent, these rocks ocecur in discontinuous northeast trending belts.
The lack of data on wells of tested capacity makes it impossible to make a
meaningful comparison of the water-bearing characteristiecs of the various
rock units.

Topography is an important factor to be considered in selecting a well
site. Water is stored in the weathered mantle overlying the bedrock and
moves through the fractures in the bedrock. Valleys form in areas least
resistant to weathering and generally in areas where the rock is more
fractured. Consequently, wells drilled in valleys yield more water than
wells on hills, about twice as much in Buncombe County. The following table
indicates the effect of topography on well yields.

Topographic Average Yield (gpm)
Location depth (feet) Maximum | Average
Hill or Ridge 148 35 10.9
Slope 131 80 14.3
Valley | 96 55 19.6

The yields in the table are those reported for drilled wells used for
domestic purposes and are probably low.

The chemical quality of ground water is generally good and suitable for
most uses with little or no treatment. The water is usually soft and
slightly acidic. -
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ASHEVILLE, BUNCOMBE COUNTY

OWNERSHIP:

Municipal. Also serves Biltmore, Royal Pines, Skyland, Enka, and
Swannanoa. Total population supplied, about 105,000 in 1973 (33,000
metered customers, 11,060 of which are in suburban areas).

SOURCE: _ake Mo rth Sk

North Fork Swannanoa River impounded in Burnett Lake: The intakes are
approximately 500 feet upstream from the dam about 12 miles east of Ashe-
ville at lat 35°39'44", long 82°20'43". The drainage area at the dam is
21.9 square miles.

Prior to June 1963, the city also obtained water from Beetree Reser-—
voir, a 500-million gallon impoundment on Beetree Creek. The reservoir
area is now used as a recreation park but the reservoir could be put back
in service if needed.

RAW-WATER STORAGE:
Burnett Lake, 5.5 billion gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 24 mgd with an adjusted storage of 5.45
billion gallons.

TOTAL USE:

Average (1972-73) 20.9 mgd, metered; maximum daily (1-17-73) 24.2
million gallons.

INDUSTRIAL USE:

4.7 mgd, estimated. Principal users include Beacon Manufacturing Co.,
Gerbers Products Co., Ball Brothers, Philips Industries, and American
Enka Co.

TREATMENT :

Chlorination, adjustment of pH with caustic soda, addition of phosphate
compounds for corrosion control, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
None, chemicals fed directly into water lines.
PUMPING CAPACITY:

Raw water, gravity; finished water, gravity supplemented by booster pumps
in the distribution system.

FINISHED-WATER STORAGE:

Fourteen reservoirs, 11,000,000, 5,000,000, 2 of 1,000,000 each, 5 of
500,000 each, 250,000, 200,000, 108,500, and 2 of 50,000 gallons.

FUTURE PLANS:

In January 1974, a consulting firm was attempting to locate leaks in
the distribution system. Leakage losses have been estimated as high as



36

ASHEVILLE, BUNCOMBE COUNTY

50 percent. Bonds for construction of a treatment plant on North Fork
Swannanoa River have been approved.

WATER-RESOURCES APPRAISAL:

Surface water: Asheville is situated on a dissected central peneplain,
known as the Asheville Peneplain, in central Buncombe County. The
topography ranges from hilly to mountainous. Stream slopes are steep and
drainage is good. The city is drained by the Swannanoa and French Broad
Rivers and their tributaries. The average discharge of streams draining
the immediate area ranges from 0.8 to 1.5 mgd per square mile. Their 7-
day, 2-year low flow averages 0.25 mgd per square mile, and minimum flows
generally exceed 0.10 mgd per square mile, Maximum demand is approaching
the estimated allowable draft of Burnett Lake indicating that Beetree
Reservoir may be needed in a dry year. Demand may be reduced considerably
if the leakage problem is solved.

Ground water: The predominant rocks underlying Asheville are gneiss and
schist. With the abundance of surface water available and the large area
covered by the Asheville municipal system little use has been made of
ground water in the Asheville area. However, it may be possible to use
ground water for air-conditioning, supplemental, and small industrial
supplies, One well used for air-conditioning and filling a swimming pool
was reported to yleld 55 gpm.
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ASHEVILLE, BUNCOMBE COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of NF Swannanoa|NF Swannanoa|NF Swannanoa| NF Swannanoa

water (raw;finished)... |g Raw R., Finished|R., Raw R., Finished
Date of collection....... 11-9-61 11-9-61 10-18-73 10-18-73
Copper (CU)u.vvrvnnneneas | ———==— | =—————- 0.024 0.090
Cobalt (CO)vervurnvnnnnnn. | === | === .000 .000
Zinc (Zn).veeeevneeneoees | ———— | =——=——r .020 .010
Chromium (Cr).....c.vvue. | —mmm™™ | ————— .000 .000
Boron (B)eeeeereennnenees | ———== | ——m———- 130 .010
Strontium (Sr)....ceveee. | ——=——- - . 040 .050
Barium (Ba)..vveeeeuaness | ——=———— | ——————- .000 .000
Mercury (Hg)eeeeewwwuwenes | ————=—= | =——————— 0000 .0000
Lead (Pb).e.vivernnnensnae | ——— | =——————= ~.003 .002
Lithium (Li)eciiviennans. | ————== ——————= . 000 .000
Cadmium (Cd)...veveuceees | === | === .001 .000
Arsenic (AS)..vvevvennaes | —m=——— | ——=———- .000 .000
Chloride (C1l)......euven. 1.0 3.5 | - el
Manganese (MN).....vvve.. .00 .06 <390 .360
IT0N (FE)uvewerooosoansee .01 .06 090 .080
Calcium (Ca).vvveernaenns 1.1 1.2 o T M
Magnesium (M2).vveusonnns .5 N . —— ————p
Sodium (Na).eeeeeoeeonnnn .6 L i O s
Potassium (K)ueevoeeennas .2 3 | =) | e
Fluoride (F)ueievevouenns .0 0 | = E—
Silica (Si02)...vevunnnn. 6.4 6.1 S -
Bicarbonate (HCO3)....... 6 3 —— | ——e—
Carbonate (CO3)..ieevenven 0 0 S| === |
Sulfate (SO4)...evvennnn. 1.6 1.4 | - - S
Nitrate (NO2 + NO3 as N). .3 .2 —————— | =
Dissolved Solids......... 14 20 | === T
Hardness as CaCO03:

Total.... oo il Mannnns = 5 6 | Cuemee— ——y

Noncarbonate, .....eeess 0 3 | e—— o 4
Alkalinity as CaCO3...... 5 2 el T
Specific conductance

(micromhos at 25°C).... 16 21 Sm——mme g ks
-t D A SR [ 6.5 5.6 _— | e———
Temperature (°C)......... ————— ——— | = e
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BLACK MOUNTAIN, BUNCOMBE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 5,000 in 1973 (1,650
metered customers, 400 of which are in suburban areas).

SOURCE:

Springs in Dunsmore Cove impounded in two reservoirs: The intakes are at
the dam of the upper reservoir approximately 2 miles east of Black
Mountain at lat 35°36'39", long 82°17'14". Water is pumped from the
lower reservoir to the upper reservoir when needed. The drainage area at
the lower reservoir dam is 0.6 square miles, approximately.

RAW-WATER STORAGE:

Two reservoirs, approximately 25 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.3 mgd with a storage of 25 million gallons.
TOTAL USE:

Average (1973) 0.42 mgd, metered; maximum daily (8-8-73) 0.48 million
gallons.

INDUSTRIAL USE:
Negligible.

TREATMENT:
Chlorination.

RATED CAPACITY OF TREATMENT PLANT:
None.

PUMPING CAPACITY:

Raw water, gravity; finished water, gravity with booster pumps in the
distribution system.

FINISHED-WATER STORAGE:
Five reservoirs, 200,000, 17,300, 3,800, 3,600, and 3,600 gallonmns.

FUTURE PLANS:

Plan to increase capacity of water lines from the raw-water reservoirs to
town. '

WATER-RESOURCES APPRAISAL:

Surface water: Black Mountain is in eastern Buncombe County in the Swan-
nanoa River valley. The valley is oriented east-west with mountain
ridges to the north and south. Tributaries of the Swannanoa River drain
the city. The average discharge of streams in the immediate vicinity of
Black Mountain is 1.5 mgd per square mile, the 7-day, 2-year low flow
averages 0.35 mgd per square mile, and minimum flows generally exceed 0.1
mgd per square mile. The estimated allowable draft of the present supply
is less than current use indicating that the supply might be deficient in
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BLACK MOUNTAIN, BUNCOMBE COUNTY

a dry year. There are two connections with the Asheville water system so
supplemental water can be obtained from or furnished to Asheville.

Ground water: The predominate rock underlying Black Mountain is schist.
Records of well casing lengths in the vicinity of Black Mountain indicate
the overlying thickness of weathered material exceeds 100 feet in places.
The only available records of well yields are for domestic wells which
are normally located near the point of use rather than at the most favor-
able sites and reported well yields are low (less than 10 gpm). However,
if wells are located in favorable areas, yields of 30 gpm or more, might
reasonably be expected.

Ground water is generally of good chemical quality. It is usually
soft and slightly acidic.
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ANALYSES
(In milligrams per litre)

Source, or type of

water (raw;finished)... Finished Raw Finished
Date of collection....... 5<12-<65 10-18-73 10-18-73
Copper (CU)..veeerennnnnn e 0.043 0.014
Cobalt (CO)evvvvnreennnnn —————— .000 .000 -
Zinc (Zn)..veevunens e ——— 1.300 .040
Chromium (Cr)...eveeveenn e .020 .000
Boron (B)eveeeeeuwnnn crene —————mm .002 .100
Strontium (Sr)...... ceana e e .040 .050
Barium (Ba)....... e eerena —————— .000 .000
Mercury (Hg)eeeeoeeeranns ——— .Q08 .0002
Lead (Pb)..evivrnenss oo B .010 .003
Lithium (Li)..v..... ceenn ————— .000 .000
Cadmium (Cd)........ eoen e .002 .000
Arsenic (As)....... veesaa S .000 .000
Chloride (Cl)....... cesas 0.2 —————— e
Manganese (Mn)........... .01 .050 .000
Iron (Fe)eieeereeeveneanns .08 .160 .110
Calcium (Ca)eevrrvvoaensn 1.7 ————- e
Magnesium (Mg)..eeeoveoone .1 ——————— STy
Sodium (Na)..eeeeeoooeoss 1.4 R et —
Potassium (K).v.veevuusos .9 —— I —
Fluoride (F).vivevoaaeas. .0 —_——— | = -
Silica (Si02)............ 8.9 ———— | -
Bicarbonate (HCO3)....... 7 | = I
Carbonate (CO03).......0.. 0 ——————— -
Sulfate (SO4)...ccveeunn. 1.8 | - — —————
Nitrate (NO3).....v0eeeee .1 e
Dissolved Solids....... .. 27 R -
Hardness as CaCO3:

Total. ... eiennnnnonns 5 ——— Ea—

Noncarbonate........... 0 R — e
Alkalinity as CaCO3...... 6 e I
Specific conductance

(micromhos at 25°C).... 19 = | =
PHetiereieneeerennennanns 6.8 ———— ————
Temperature (°C)......... ——————— | mmeeme—— [ e -
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WEAVERVILLE, BUNCOMBE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,500 in 1973 (1,015 metered
customers, 500 of which are in suburban areas).

SOURCES:

Eller Cove Creek impounded: The intakes are at the dam approximately 3.1
miles southeast of Weaverville at lat 35°40'17", long 82°30'51". The
drainage area at the dam is 0.5 square mile, approximately. Ox Creek:
The intakes are in a catch basin approximately 6.1 miles southeast of
Weaverville at lat 35°40'33", long 82°27'31". The drainage area at the
intakes is 0.4 square mile, approximately.

RAW-WATER STORAGE:
Eller Cove Reservoir, approximately 6 million gallonms.
0x Creek settling reservoir, 0.5 million gallonms.
ALLOWABLE DRAFT:

Estimated allowable draft of Eller Cove Creek is 0.2 mgd with a storage
of 6 million gallons.

Estimated allowable draft of Ox Creek is 0.1 mgd with negligible storage.
TOTAL USE:

Average (1973) 0.35 mgd, metered; maximum daily not available.
INDUSTRIAL USE:

0.03 mgd, estimated. Principal users include Quorum Fabrics, Wood-
crafters, Inc. Cheney Bigelow Fabric Plant, New Found Industries, Inc.
and Bernard Conrad Embrodiery Co.

TREATMENT :

Chlorination, addition of phosphate compounds for corrosion control, and
adjustment of pH with soda ash.

RATED CAPACITY OF TREATMENT PLANT:

None. Chemicals fed directly into lines.
PUMPING CAPACITY:

Raw and finished water flows by gravity.
FINISHED-WATER STORAGE:

Two storage tanks, 1,000,000 and 100,000 gallons.
FUTURE PLANS:

None.
WATER-RESOURCES APPRAISAL:

Surface water: Weaverville is in north-central Buncombe County in an area
of moderate topographic relief. The city is drained by Reems Creek,
Gills Branch, and their tributaries. The low-flow yield of streams
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WEAVERVILLE, BUNCOMBE COUNTY

draining the immediate area is relatively low, averaging about 0.05 mgd
per square mile. The average discharge of streams is 0.8 mgd per square
mile, and the 7-day, 2-year low flow averages 0.15 mgd per square mile.
The estimated allowable draft of the present sources 1s less than the
current use indicating that the supply would be deficient in a dry year.

However, the system is connected to the Asheville and Woodfin systems
for emergency supplies.

Ground water: Gneiss, schist, and granitic rocks underlie Weaverville.
No data for wells in the immediate vicinity are available. However,
based on available records of wells in the surrounding area, it is
reasonable to expect yields of 25 gpm or more from wells drilled in
favorable locations. The higher yielding wells are those drilled where

the mantle of weathered rock is thickest, generally in draws, sags, and
valleys.
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WEAVERVILLE, BUNCOMBE COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Combinedd’ Combinedl’

water (raw;finished)... Finished Finished
Date of collection....... 9-10-65 1-29-74
Copper (CU)..ieieeenocsns —_—————— 0.230
Cobalt (CO)evereereennnen ——————— .000
Zinc {(Zn). ... evoceossces | —mmm—m——— .080
Chromium (Cr)..eceeecssee | —mmm—mm—e .001
BOTon (B)uveeeeesennonens | —mme—oe— .000
Strontium (Sr)....ceeecee | ———————r .000
Barium (Ba)..veeeeeesoons —————— .000
Mercury (HE)eeeeeveoooons | —mmm———— ..0000
Lead (Pb)...vvereirenacee |  mmmmmmee .004
Lithium (Li)...vereeessne | =—mwmemem— .000
Cadmium (Cd)...veeeeeeoen ——————— .000
Arsenic (AS)..... valdeseny |  cmm——— — .000
Chloride (Cl)..eeoeacneee 4.7 3.4
Manganese (Mn)..eeeaeenss .03 ——————
Iron (Fe).iveeeeaoenonnes .06 .140
Calcium (Ca).veeeeens .. 2.6 —_——————
Magnesium (Mg)eieveeeoons 1.0 —_——
Sodium (Na).ceeaveanooens 3.0 | -—————
Potassium (K).veeeoeooone 1.2 | ———————
Fluoride (F)ovieeeennnesn .0 ———————
Silica (Si02)...eceesenn. 8 | ————m——
Bicarbonate (HCO3)....... 4 | -—————
Carbonate (CO3).veveven.. o | -————
Sulfate (SO4)..veeeeeoenn 3.0 | -————--
Nitrate (NO3)..eveeeenenn 2| mmm———
Dissolved S0lidS..eeeesss 44 |
Hardness as CaCO3:

Total.....iocevvoenaane 1|

Noncarbonate...... ens 0 ————————
Alkalinity as CaCO3...... n 3 e——
Specific conductance

(micromhos at 25°C).... 39 ] -
235 6.5 | ——————-
Temperature (°C).....ccv. | =m0 — | =

J/Combined sample of Ox

Creek and Eller
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WOODFIN, BUNCOMBE COUNTY

OWNERSHIP :

Woodfin Sanitary Water and Sewer District. Total population supplied,
about 6,050 in 1973 (2,150 metered customers).

SOURCES :

Sugar Camp Fork impounded: The intakes are at the dam approximately 8.5
miles northeast of Woodfin at lat 35°41'58", long 82°26'09". The
drainage area at the intakes is 1.7 square miles, approximately.

Laurel Fork (supplementary supply): the intakes are approximately 8
miles northeast of Woodfin at lat 35°42'02", long 82°26'57". The drain-
age area at the intakes is 1.2 square miles, approximately.

RAW-WATER STORAGE:
Sugar Camp Fork reservoir, 30 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft of Sugar Camp Fork is 0.4 mgd with an ad-
justed storage of 29 million gallomns.

Estimated allowable draft of Laurel Fork is 0.05 mgd with no storage.

TOTAL USE:

Average (1973) 0.70 mgd, metered; maximum daily (date not available)
0.96 million gallons.

INDUSTRIAL USE:

0.25 mgd, estimated. Principal users include Burlington Industries,
Drexel Furniture Co., Northrup Carolina Corporation, and Mills Manu-
facturing Co.

TREATMENT:

Chlorination and adjustment of pH with soda ash.
RATED CAPACITY OF TREATMENT PLANT:

None.
PUMPING CAPACITY:

Raw water, gravity; finished water, gravity with a pressure booster pump
in north section of community.

FINISHED-WATER STORAGE:

Cne ground concrete tank, 1.0 million gallonms.
FUTURE PLANS:

None.
WATER-RESOURCES APPRAISAL:

Surface water: Woodfin is an unincorporated community adjoining the
northern boundary of Asheville in north-central Buncombe County. The
area is hilly with moderate to steep land and stream slopes. Small
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WOODFIN, BUNCOMBE COUNTY

tributaries of Beaverdam Creek and the French Broad River drain the area.
The low-flow yield of streams in the immediate vicinity averages about
0.1 mgd per square mile. The average discharge is 1.2 mgd per square
mile and the 7-day, 2-year low flow is 0.25 mgd per square mile. The
Woodfin area is growing and water demands will continue to increase.
Current use exceeds the estimated allowable draft and during dry years
water shortages may occur. However, the system is connected to the Ashe-
ville and Weaverville systems for emergency supply.

Ground water: Gneiss, schist, and granitic rocks are the predominant rocks
underlying Woodfin. No data for wells in the immediate vicinity are
available. However, based on available records of wells in the surround-
ing area, 1t is reasonable to expect yields of 25 gpm or more from wells
drilled in favorable locations. The higher yielding wells are those
drilled where the mantle of weathered rock is thickest, generally in
draws, sags, and valleys.
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WOODFIN, BUNCOMBE COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Sugar Camp

water (raw; Fork

finished)..coveveeeensn Finished Raw Finished
Date of collection.cessas 5-12-65 1-29-74 1-29-74
Copper (Cu)...... N e T 0.012 0.028
COBATE (CO). cinansianae s ——————— .000 .000
BATC (BT & g0 v ooniowmnnid Fe sns —————— .010 .210
Chromium (Cr)...ceeeescee | ——=—=——= .000 .000
BOTon (B)e.icoseiahifonsnaoe | —om—————o .000 .000
Strontium (Sr).......... o] ————— .000 .000
Barium (Ba)...eveeeneenes | —=——==== .000 .000
MErEuxy (Bglsseeeececrcen | wmm—or—— .0000 .0000
Laad {Pb)ecvesaceecnnvons | m—=—m——= .003 .001
Lithium (Li).eeeeeenons .o ——ee .000 .000
Cadmium (Cd)...vieeeneees | ————==—= .000 .000
Arsenic (AsS)..:eeves e ~.001 .006
Chloride (Cl).c.eeeeecens 1.5 .8 3.6
Manganese (MN)....e00sses .02 .010 .000
Iron (Fe).iveeeeevaneaansa .02 .060 .070
Calcium (Ca)eeeeeeeneanns 1.3
Magnesium (Mg).eevaoaees . .2
Sodium (Na).eeeveoonooons 1.3
Potassium (K)eeewoewoeon. .5
Fluoride (F).v.vevenoenns A
Silica (Si02).e.ivevucrnen 7.8
Bicarbonate (HCO3)....... 7
Carbonate (CO3)..v.vvun.. 0
Sulfate (SO4)...veveneen. | 1.4
Nitrate (NO3)..eieeeaeons .1
Dissolved Solids......... 21
Hardness as CaCO03:

Total.,..eeceeeansonacsn 4

Noncarbonate...... csess 0
Alkalinity as CaCO3...... 6
Specific conductance

(micromhos at 25°C).... 15
1. o 6.2
Temperature (°C).........
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BURKE COUNTY
WATER-RESOURCES APPRAISAL

Burke County is in the central part of the western half of North Caro-
lina. Approximately three-fifths of the county, the central and eastern
parts, are in the Piedmont Province. The Blue Ridge mountains are in the
northwest and the South Mountains are in the southern part. The topography
in the mountain region is rugged, and in the Piedmont is rolling to hilly.
Land and stream slopes are steep and drainage is good. The Catawba River and
its tributaries drain the county. Parts of Rhodhiss Lake and Lake James,
hydroelectric impoundments on the Catawba River, are in the county. The
average discharge of streams whose headwaters are in the mountains is con-
siderably higher than those in the remainder of the county. For streams
draining the mountain, the average discharge is 1.5 mgd per square mile. In
the remainder of the county, average discharge ranges generally west to east
from 1.0 to 0.8 mgd per square mile. Minimum flows generally exceed 0.15 mgd
per square mile, and 7-day, 2-year low flows average 0.30 mgd per square
mile.

Morganton, Valdese, and Drexel obtain their water from surface sources.
Oak Hill Water Corporation, Triple Communities Water System, and Glen Alpine
use ground water. The county population in 1970 was 60,364.

Metamorphic rocks underlying Burke County are heterogeneous, with mica-
schist, mica-gneiss, granitic gneiss, and schistose quartzite predominating.
In the Piedmont parts, the overlying mantle of weathered rock is as much
as 100 feet thick in places and probably averages 40 to 50 feet. In the more
rugged mountainous areas, the mantle is thin or absent.

Most drilled wells in the county are less than 200 feet deep. For 62
drilled wells, the average depth is 137 feet and the average yileld is 14 gpm.
Several wells are reported to yield 100 gpm or more and yields in excess of
25 gpm are not unusual.

Drilled wells obtain water from fractures and other small openings in
the bedrock. Water stored in the overlying weathered rock moves into the
fractures under the influence of pumping.

The topography of a well site is a good indicator of the potential yield
of a well. Generally the best wells are those in low-flat areas, narrow
linear valleys, or draws where the mantle of weathered rock is thickest. The
following table shows the relation of topography to reported yield for 62
wells in the county.

T iy Average Average
opography depth (feet) Yield (gpm)

Hilltop 298 5.0
Slope 160 7.0
Flat 175 18
Draw 179 56
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BURKE COUNTY
WATER-RESOURCES APPRAISAL

The chemical quality of ground water is good and is acceptable for most
domestic and industrial uses with little or no treatment. Usually the water
is soft to moderately hard. Locally, iron concentrations exceed 0.3 mg/l.

Ground water will continue to be an important source of supply for small
municipalities, water associations, and for industrial and domestic use in
areas remote from municipal systems. It is estimated that the amount of
ground water available for development is 0.5 mgd per square mile.
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MORGANTON, BURKE COUNTY

OWNERSHIP:

Municipal. Also supplies Brentwood Water Corporation. Total population
supplied, about 18,000 in 1972 (4,600 metered customers, 375 of which are
in suburban areas).

SOURCES :

Catawba River: The intakes are on the south bank approximately 1.0 mile
west of Morganton at lat 35°44'20", long 81°43'48". The drainage area at
the intake is 510 square miles, approximately.

Warrior Fork: The intakes are on the east bank approximately 0.9 mile
north of Morganton at lat 35°46'48", long 81°42'04". The drainage area
at the intake is 84 square miles, approximately.

Henry Fork impounded: The reservoir is in the South Mountains 8.3 miles
south of Morganton at lat 35°37'23", long 81°42'16". The drainage area
at the intake is 4.5 square miles, approximately.

RAW-WATER STORAGE:
Henry Fork Reservoir, approximately 5.0 million gallonms.

ALLOWABLE DRAFT:
Estimated allowable draft of Catawba River is 56 mgd with no storage.
Estimated allowable draft of Warrior Fork is 7.9 mgd with no storage.

Estimated allowable draft of Henry Fork is 0.9 mgd with 5.0 million
gallons storage.

TOTAL USE:
Average (1972), 8.9 mgd; maximum daily (6-21-72), 10.6 million gallonms.
INDUSTRIAL USE:

6.7 mgd, estimated. Principal users include Great Lakes Carbon Corpo-
ration, Wamsutta Mills Corporation, Morganton Dyeing and Finishing, Inc.,
and Highlander, Ltd.

TREATMENT:
Henry Fork: Chlorination and fluoridation.

Catawba River and Warrior Fork: Prechlorination, coagulation with alum
and soda ash, sedimentation, rapid sand and anthracite filtration, ad-
justment of pH with soda ash, post chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANTS:
Plant No. 1 (Warrior Fork), 2 mgd.
Plant No. 2 (Catawba River), 6 mgd.
Henry Fork (capacity of gravity line), 1.3 mgd.
PUMPING CAPACITY:
Plant No. 1: Raw water, 4.2 mgd; finished water, 3.8 mgd.
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MORGANTON, BURKE COUNTY

Plant No. 2: Raw water, 6.5 mgd; finished water, 13.6 mgd.
Gravity line from Henry Fork, 1.3 mgd.

FINISHED-WATER STORAGE:

Five clear wells, one with 1,000,000 gallons, and 4 with 500,000 gallons
each; one elevated tank, 750,000 gallons; two stand pipes, 75,000 gallons

each.

FUTURE PLANS:

The capacity of plant No. 2 is being increased to 12 mgd (scheduled
completion date January 1974), and a new pump station and a new 24-inch
raw water line from the Catawba River are under construction.

WATER-RESOURCES APPRAISAL:

Surface water: Morganton is in an upland area in central Burke County.
The Catawba River flows very near the west and north city limits. There
is an abundance of surface water available for the municipal supply.
Lake James, a Duke Power Company hydroelectric impoundment on the Catawba
River is approximately 8 miles upstream. The minimum daily release from
Lake James as required by the Federal Power Commission is 42.6 mgd and

this alone would supply ample water to Morganton.

Ground water: Metamorphic rocks, predominately granitic gneiss, underlie
Morganton. Wells in the immediate vicinity of Morganton generally are
drilled from 75 to 175 feet deep. The maximum reported yield in avail-
able records is 20 gpm. If wells are drilled in carefully selected
sites, it is probable that considerably higher yields could be obtained.
It is estimated that such wells could reasonably be expected to yield 35
gpm Or more.

With the abundance of surface water available it is not likely that

ground water will be used for the municipal supply. However, the
potential exists for development of supplies adequate for small industri-

al, air conditioning, or supplemental supplies.
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MORGANTON, BURKE COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Catawba R. Catawba R. | Warrior Fk.! Warrior Fk.

water (raw;finished)... Raw Finished Raw Finished
Date of collection,...... 7-27-66 7-27-66 7-27-66 7-27-66
PP G P wip » o o sohals IFTRAE - ey e s
T s R S e s || e
SENE EANY S aiy « - 13« <faimliiihis ST e
Lo et el b NG P e | T e o
BBt B e s o o e Mil L T e e T
SECOHERR ST v - - oo bonmalll e e | e
Bapebinwr (al i, oLy, oF o Fil Seatsnimn S S e
TR e R - | e S e
R AR BHEE L v s o D R = e ik R
i H b G e A = < (| e e (e ==
(= T v B T A1 P W<~ ) [ e e | i
ARl (BN < vv v vud o il T Syt
Chloride (Cl)..seeevsasns 5.5 7+5 0.5 4.3
Manganese (Mn).....eeeoes 02 01 .02 .01
TEOW (B e r, v s oo s o5 o .01 .02 .03 .04
Caleioml(Gal, o cosa s ok anosts 3.5 3.0 2.6 2.6
Magnesium (Mg)..oeeeevoss 1.5 9 .6 4
Sodium €Na) . s aecinsebosbe 5.5 17 2.3 15
Potassium (K).veeeoeoonne 1.1 1.0 .9 .9
Fluoride (F)uv.veceaseeen .0 o « 2 i
Sil o ABEOR ) . .o na 7.5 7.5 11 11
Bicarbonate (HCO03)....... 21 37 16 34
Carbonate (CO3)..veveee.. 0 0 0 0
Sulfete | {806}, .. 0nelones 3.4 6.8 1.0 8.0
Nitrate (NO3)....0e00eeu.. & o3 .3 .2
Dissolved Solids......... 37 108 27 60
Hardness as CaCO3:

PO o uonass ia i §s i 15 11 9 8

Noncarbonate.....c.v... 0 0 0 0
Alkalinity as CaCO3...... 17 30 13 28
Specific conductance

(micromhos at 25°C).... 58 100 29 89
[ R TR o 6.9 7.3 6.8 7.3
Temperature (°C)......... 26 18 27 26
Note: See next page for additional analyses.
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MORGANTON, BURKE COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Henry Fork | Catawba R. | Catawba R.

water (raw;finished)... Raw Raw Finished
Date of collection,...... 8- 5-66 5-30-73 5-30-73
Copper (Cu).....cevvvnnss | —=—————o 0.030 0.010
Cobalt (CO)ervvrevennnnnn —————— .000 .000
Zinc (Zn) ... veieneensnerene |  —emmmmmm .000 .040
Chromium (Cr)....eeeeeeee | —=m=—— —_ .010 .010
Boron (B).iveeereeenonons ——————— .010 .020
Strontium (Sr)....eceenvee | =m——— — .060 .070
Barium (Ba)...viveeeeeone | =—mmmmem—e .000 .050
Mercury (Hg)eeeeeonnn R .0001 .0001
Lead (Pb)..v.eeeennenns ceee | mm——— .000 . 000
Lithium (Li)e.evee... ceea ———————— .000 .000
Cadmium (Cd)...cveeeevees ———————— .000 .000
Arsenic (AS)..svsvsse I e .004 .003
Chloride (Cl)..veuevenene 0.5
Manganese (MN).....ou.s .. .02 .000 .000
Iron (F€)uveierenoannas .o .00 110 .050
Calcium (Ca)ieeveeoncenns 1.4
Magnesium (Mg)eveeereenns o5
Sodium (Na).eeeeoeooons .. 1.4 | = [T Rt
Potassium (K)....... cenee .8
Fluoride (F)...... M .0
Silica (Si02).....cvvuun. 8.6
Bicarbonate (HCO3)....... 9
Carbonate (CO3)....ceveen. 0 | @ mmmme—— | e
Sulfate (SO4).e.eeeveeens A4
Nitrate (NO3)....eveeuens .3
Dissolved SolidS......... 21 e | mmeme———
Hardness as CaCO3:

Total. . ..eiiiernaanas g 6

Noncarbonate...... : 0
Alkalinity as CaCO3...... 7 | mmmm———— | e
Specific conductance

(micromhos at 25°C).... 23
5 & 6.4
Temperature (°C)......... 17
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OAK HILL WATER CORPORATION, BURKE COUNTY

OWNERSHIP:

Oak Hill Water Corporation. Total population supplied, about 2,400 in
1973 (815 metered customers).

SOURCE:
Six wells (Nos. 1-6).

Well No. 1, Bk 117, located at lat 35°48'18", long 81°45'52". Driller:
Southeastern Well Drillers. Date drilled: 1965. Total depth: 225 ft?
Diam: 6 in. Cased to: . Type finished: open hole. Topography:
slope. Aquifer: . Static water level: . Yield: 68 gpm?
Pump setting: . Type pump: submersible.

Well No. 2, Bk 118, located at lat 35°48'18", long 81°45'56". Driller:
Southeastern Well Drillers. Date drilled: 1965. Total depth: 245 ft?

Diam: 6 in., Cased to: . Type finish: open hole. Topography:
slope. Aquifer: . Static water level: . Yield: 44 gpm?
Pump setting: . Type pump: submersible.

Well No. 3, Bk 119, located at lat 35°48'16", long 81°45'54". Driller:
Southeastern Well Drillers. Date drilled: 1965. Total depth: 229 ft?

Diam: 6 in. Cased to: . Type finish: open hole. Topography:
slope. Aquifer: . Static water level: --—-—- . Yield: 35 gpm?
Pump setting: . Type pump: submersible.

Well No. 4, Bk 120, located at lat 35°46'57", long 81°45'24". Driller:
Southeastern Well Drillers. Date drilled: 1965. Total depth: 524 ft?

Diam: 6 in. Cased to: . Type finish: open hole. Topography:
slope. Aquifer: . Static water level: . Yield: 37 gpm?
Pump setting: . Type pump: submersible.

Well No. 5, Bk 121, located at lat 35°47'01", long 81°45'21". Driller:
Southeastern Well Drillers. Date drilled: 1965. Total depth: 7
Diameter: 6 in. Cased to: . Type finish: open hole. Topogra-
phy: slope. Aquifer: . Static water level: . Yield: 29
gpm? Pump setting: . Type pump: submersible.

Well No. 6, Bk 122, located at lat 35°46'18", long 81°44'22". Driller:
Southeastern Well Drillers. Date drilled: 1965. Total depth: 525 ft.
Diam: 6 in. Cased to: 84 ft. Type finish: open hole. Topography:

slope. Aquifer: . Static water level: . Yield: 31 gpm?
Pump setting: . Type pump: submersible.
TOTAL USE:

Average (1973), 0.12 mgd, estimated; maximum daily not available.
INDUSTRIAL USE:

Nomne.
TREATMENT :

Chlorination at each well.
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OAK HILL WATER CORPORATION, BURKE COUNTY

RATED CAPACITY OF TREATMENT PLANT:
None.

PUMPING CAPACITY:
0.34 mgd.

RAW-WATER STORAGE:
None.

FINISHED-WATER STORAGE:

One elevated tank, 200,000 gallons; one ground storage tank at the
booster pump station, 20,000 gallons.

FUTURE PLANS:

Engineering consultants have recommended the purchase of water from
Morganton to meet future demands, or as a second alternative, con~
struction of a treatment facility using Lake James as a source.

WATER-RESOURCES APPRAISAL:

Surface water: The area served by the Oak Hill Water Corporation is a
rural area in central Burke County generally northwest of Morganton.
The area is drained by Canoe Creek and other smaller tributaries of the
Catawba River. Lake James, a hydroelectric impoundment on the Catawba
River, is less than a mile from the west edge of the distribution system.
For streams draining the area, the average discharge is 1.0 mgd per
square mile, the 7-day, 2-year low flow is 0.32 mgd per square mile, and
minimum flows generally exceed 0.15 mgd per square mile. There is ample
surface water available if the corporation decided to change sources.

Ground water: Granite and mica-gneiss predominate in the service area of
the corporation. Originally 13 wells were drilled and six yielded
sufficient water to warrant their use. The yield of the existing wells
is adequate to meet the demands of the immediate future. There are
numerous sites in the area where conditions are favorable for relatively
high yielding wells. Generally, the higher yielding wells are those
drilled in draws, sags, and topographically low areas, where the mantle
of overlying soil and weathered rock is thickest. It is estimated that
the potential supply of ground water available for development is 0.5 mgd
per square mile.

The chemical quality of ground water is good and suitable for most
uses with little or no treatment. Locally, iron concentrations may be
higher than desirable.
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OAK HILL WATER CORPORATION, BURKE COUNTY

62

ANALYSES
(In milligrams per litre)

Source, or type of Combinedl’

water (raw;finished)... Raw
Date of collection....... 5-30-73
CoppEY CO0) . o v coimmmes e cis 0.010
Cobalt (CO)uvreoeneennnen .000
ZANG NN . oo oo o Take o o' s .050
ORToMIMD (CT).isous s daus s .000
BOTON B w.n mivodsssonis .008
Strontium (Sr)..ceeeeenres .030
Barium (Ba)..veeeeroenone .000
e cury (MR): cosacessusse .000
Lead (Pb)..vveerrenenanes .000
Eithium (Fi)eesesivnnenss .000
Cadmium (Cd)....... 4 5 .000
Arsenic (As)..... ari o e 5 @ .001
Chloride (C1).ceeseennans .5
Manganese (Mn)....coveess .000
Iron (Fe).veeweeosen o ko .010
Calcium (Ca)ivvrveaocones * 7.2
Magriestium CME). cxoets oo 2.9
Sodium (Na).coeeeone T Wica 3.4
Potassium (K)ueeeosaseses 1.6
Fluoride (F)...... SR, .2
Bidted (BLOZ):iidoiinass 25
Bicarbonate (HCO03)....... 38
Carbonate (CO3)....conuee .0
Sulfate (S04)........ o T 3.6
Nitrate (NO3)..eueveveenns .0944
Dissolved Solids......... 64
Hardness as CaCO3:

1135 o - (AT o SO L . 30

Noncarbonate...... v 0
Alkalinity as CaCoO3...... 3l
Specific conductance

(micromhos at 25°C).... 74
B 10 o o, 7 aricn™s) Bmale 3001 B0 51 a 6.6
Temperature (°C)....cnuur | ———
1/

Combined sample of water from wells No. 4 and 5.

4 Nitrate (NO2 + NO3 as N).
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TRIPLE COMMUNITIES WATER CORPORATION, BURKE COUNTY

OWNERSHIP:
Triple Communities Water Corporation. Total population supplied, about
3,000 in 1973 (908 metered customers).

SOURCE :
Three wells (Nos. 1-3).

Well No. 1, Bk 114, located at lat 35°43'53", long 81°36'55". Driller:
Southeastern Well Drillers. Date drilled: March 1965. Total depth:
290 ft. Diam: 6 in. Cased to: 60 ft. Type finish: open hole.
Topography: hillside. Aquifer: mica-schist? Static water level:
10 ft. Yield: 174 gpm. Pump setting: 250 ft? Type pump: sub-
mersible.

Well No. 2, Bk 115, located at lat 35°43'48", long 81°36'58". Driller:
Southeastern Well Drillers. Date drilled: March 1965. Total depth:
450 ft. Diam: 6 in. Cased to: 54 ft. Type finish: open hole.
Topography: slope. Aquifer: mica-schist? Static water level:
flowing when drilled. Yield: 227 gpm. Pump setting: 268 ft. Type
pump: submersible.

Well No. 3, Bk 116, located at lat 35°43'46", long 81°36'59". Driller:
Southeastern Well Drillers. Date drilled: March 1965. Total depth:
350 ft. Diam: 6 in. Cased to: 61 ft. Type finish: open hole.
Topography: slope. Aquifer: mica-schist? Static water level: 27 ft.
Yield: 91 gpm. Pump setting: 100 ft. Type pump: submersible.

TOTAL USE:

Average (1973) 0.2 mgd, estimated; maximum daily (5-20-73) 0.234 million
gallons.

INDUSTRIAL USE:
Negligible.
TREATMENT :

Filtration, adjustment of pH with caustic soda, addition of potassium
permanganate for iron and manganese removal, post chlorination, and
fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
0.32 mgd.
PUMPING CAPACITY:
0.32 mgd.
RAW-WATER STORAGE:
None.
FINISHED-WATER STORAGE:
One clear well, 250,000 gallons; one elevated tank, 50,000 galloms.
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TRIPLE COMMUNITIES WATER CORPORATION, BURKE COUNTY

FUTURE PLANS:

Plan to expand distribution system as necessary. Engineering consultant
is analyzing the system. Obtaining water from a nearby municipality is
under consideration.

WATER-RESOURCES APPRAISAL:

Surface water: The area served by the corporation is in central Burke
County and is generally the rural areas between the cities of Morganton,
Valdese, and Drexel. The area is drained by small tributaries of the
Catawba River. For all streams draining the area, the average discharge
is 1.0 mgd per square mile, the 7-day, 2-year low flow averages 0.30
mgd per square mile, and minimum flows generally exceed 0.14 mgd per
square mile. The Catawba River, impounded in Rhodhiss Lake is within 1
mile of the distribution system and would be the most reliable source if
the corporation should decide to use surface water.

Ground water: The present source of supply is three wells ranging in depth
from 290 to 450 ft, and in yield from 91 to 227 gpm. The yield of the
wells is adequate to supply the demand but excessive iron concentrations
are causing problems. Iron-concentrations as much as 7.5 mg/l have been
observed in water from one well.

Obtaining water from one of the nearby municipalities is under con-
sideration.
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TRIPLE COMMUNITIES WATER CORPORATION

RHOOKHISS LAKE

DREXEL

~

'VALDESE »
) A

"% = 5

(SEE INSET)

0 I 2 3 4 5 MILES
- - —— | = 1 v |

Bk 116 EXPLANATION

® well and A\ Treatment plant
number

Areg served



66

TRIPLE COMMUNITIES WATER CORPORATION, BURKE COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Well No. 2 | Combinedd’

water (raw;finished)... Raw Finished
Date of collection....... 5-29-73 5-29-73
Copper (CU).vveevenaannna 0.000 0.590
Cobalt (CO)ueurveennnennnnn .001 .000
#Zcain T I 170103 I - | A .020 .050
Chromium (Cr)...coceveves .010 .010
Boron (B)...veeeeeereanons .005 . 004
Strontium (Sr)...ceceeens .080 .001
Barium (Ba)..eveeeeeooons .250 .000
Mercury (Hg)eseoeeoeroons | mmmmmee | oo
Lead (Pb)..vvivreeeenoens .014 .001
Lithium (Li).e..vevcnases .000 .000
Cadmium (Cd).v.eeeenernns .001 . 000
Arsenic (AS)..viveaaasan . .001 .003
Chloride (Cl).ceeeceeecons 1.0 4.0
Manganese (MD)..eeeooeoss .190 .180
Iron (Fe€).iveereveaoncoesns 2.700 . 060
Calcium (Ca)eeevesvvannns 9.5 11
Magnesium (MZ).seoocasons 1.4 1.7
Sodium (Na).oeeeosassnons 3.2 12
Potassium (K).veeeeroonnn 2.1 2.6
Fluoride (F)ieeeervrnesrn- .2 1.2
Silica (Si02)....cvvvuens 22 26
Bicarbonate (HCO3)....... 27 54
Carbonate (CO03)....00cvus .0 .0
Sulfate (SO4)...eeeeennns _ 12 ‘ 11
Nitrate (NO3)....ecneecss .0 .0
Dissolved Solids......... 78 96
Hardness as CaCO3:

Total.....ceievnooscnsne 30 34

Noncarbonate...eeessess 8 0
Alkalinity as CaCO03...... 22 44
Specific conductance

(micromhos at 25°C).... 80 130
PHE e i seials oo saosencaanas 6.2 6.9
Temperature (°C).....ceee |  =mmme—— | ——————v

leombined sample of water from wells 1, 2 and 3.
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VALDESE, BURKE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 4,700 in 1972 (1,500 metered
customers, 95 of which are located in suburban areas). Also supplies
Rutherford College Water Corporation which has 250 metered customers.

SOURCE:

Catawba River impounded in Rhodhiss Lake: The intakes are about 2-1/2
miles north of Valdese at lat 35°46'27", long 81°33'34". Rhodhiss Lake
is used for hydroelectric power development by Duke Power Company. The
drainage area at the dam is 1,090 square miles, approximately.

RAW-WATER STORAGE:
Rhodhiss Lake, 23.8 billion gallomns.
ALLOWABLE DRAFT:

Not determined. There are no contractual restrictions as to the amount
of water that can be withdrawn from Rhodhiss Lake.

TOTAL, USE:

Average (1972), 3.0 mgd, metered; maximum daily (6-23-72), 6.25 million
gallons.

INDUSTRIAL USE:

2.6 mgd, estimated. Principal users include Valdese Manufacturing
Company, Inc., Burke Yarns, Inc., and Francis Louise, Inc.

TREATMENT :

Prechlorination, coagulation with alum and caustic soda, sedimentation,
addition of potasium permanganate for control of taste and odor, rapid
sand and anthra-filt filtration, adjustment of pH with caustic soda, post
chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
8.0 mgd.

FINISHED-WATER STORAGE:

Three clear wells, 500,000, 250,000, and 250,000 gallons; two ground
storage tanks, 1,000,000 and 500,000 gallons.

FUTURE PLANS:

Within next 5 years plan to: (1) install new raw and finished water
pumps; (2) install a new raw water line, (3) construct additional
settling basins, and (4) possibly construct additional filters to
increase the treatment plant capacity to 15 mgd.

WATER-RESOURCES APPRAISAL:

Surface water: There is an abundance of surface water available for the
municipal supply. The minimum flow of the Catawba River is adequate to
supply the demand for the foreseeable future.
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VALDESE, BURKE COUNTY

Ground water: Mica schist is the predominant rock type underlying Valdese.
Wells in the immediate vicinity of the city are usually less than 200
feet deep. No well yield data is available. However, if wells are
drilled in carefully selected sites, and spaced to prevent pumping inter-
ference, yfelds of 35 gpm or more can reasonably be expected.

With the abundance of surface water available it is not likely that
ground water will be used for municipal supply.
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VALDESE, BURKE COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Rhodhiss L.| Rhodhiss L.| Rhodhiss L.| Rhodhiss L.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 5-11-65 5-11-65 5-29-73 5-29-73
EEOPET (CU) i v evvismaaros o mmmmmmem— |5 ———— 0.010 0.010
Cobalt (CO).vvrvernnnnes | ——==—————m | =——————eenr .Q00 .000
Zint (Zn).uieeeenenennnns | —mmmmme— | mm—m——ee .150 .040
Chromium (Cr).....cvveee. | =omm=——=— | ————e——— .00 .010
Boron (B)eve.veeeeenenens | =—m====—— | ———————e .017 .010
Strontium (Sr)....veeen.. ——————— | ——— .050 .080
Barium (Ba)...e.vserennnes | ==m=———m | ———————— .000 .000
Mercury (Hg)eeeveeoneoans —————— | m—————— .0000 .0000
Lead (Pb)u.v'eernensneeae | ———mm=——— | —————e—o .001 .001
Lithium (Li)...vcvennene, | =—mm————m= | ———e———- .000 .000
Cadmium (Cd).....vvevvee, | ==m—=mm—— | ———e———— .000 . 000
Arsenic (AS).vveevonne oo | mmmm——— - | m—— .004 .003
Chloride (Cl)..vvuunnnn.. 3.6 6.1 | m————— | e———_———
Manganese (Mn)..eeeeeenn. .01 .01 .050 080
Iron (Fe).vv'eiveenennnns .01 .01 .190 010
Calofim (CA)ub ivisonnenens 4.0 5.8 | =————— |
Magnesium (Mg)..oeeweuons .3 B e
Sodium (Ha)essswmaneoesese 4.0 b | e [ e
Potassium (K)ueewoeeanenn 1.4 1.6
Bluardde (F).oucesssiesss : X A | e | e
Silldca (BL02)ii.cesoimetn 11 1. ) e | e
Bicarbonate (HCO3)....... 18 15 | == | e
Carbonate (CO3)..evvennnn 0 0 ——————— ———————
Sulfate (SO4)...cvveuenn. 2.4 8.0 | - — | —
Nitrate (NO3).....uouss st .1 d 0 | e e
Dissolved S01idS....ov.u. 41 31 | mmmme——— | mmmmeeee
Hardness as CaCO03:

Ry o o v i & En bR s e - 12 8 ) - ——————

Noncarbonate........... 0 6 | e | e
Alkalinity as CaCO3...... 15 12 | e | e
Specific conductance

(micromhos at 25°C).... 43 61 ——————— ———————
BHEE sy - 25iis 5w dnd e i b 3 h 6.4 7.1
Temperature (°C).,....... 20 | m——m——— | em————— ———————
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CALDWELL COUNTY
WATER-RESOURCES APPRAISAL

Caldwell County is in northwestern North Carolina. The northern two-
thirds of the county is mountainous, while the southern third consists of
undulating to rolling country typical of the Piedmont province. Land and
stream slopes are relatively steep and drainage 1s good. The northeast
quarter is drained by the Yadkin River and its tributaries, and the remainder
is drained by the Catawba River and its tributaries. Flow of the Catawba
River is highly regulated by hydroelectric impoundments, two of which,
Rhodhiss Lake and Lake Hickory, form the southern boundary. The average
discharge of streams ranges from 1.3 mgd per square mile for those whose
headwaters are in the mountains in the west to 0.8 mgd per square mile for
those in the east. For all streams, minimum flows generally exceed 0.15 mgd
per square mile, and 7-day, 2-year low flows average 0.30 mgd per square
mile.

Lenoir, which also supplies Saw Mill, Hudson, Whitnel and Harpertown
Water District, and Granite Falls obtain their water supplies from surface
sources. Rhodhiss and the Baton Water Corporation use ground water. The
county population in 1970 was 56,699.

A wide variety of complexly interlayered and heterogeneous metamorphic
rocks underlie Caldwell County. Mica-gneiss, mica-schist, and granitic
gneiss are predominate in the Piedmont part, and quartzite and layered
gneiss predominate in the mountainous Blue Ridge section. The overlying
mantle of weathered rock is relatively thick in the Piedmont section, as
much as 100 feet thick in places, but is relatively thin or absent in the
rugged Blue Ridge section.

Drilled wells obtain water from fractures and other small openings in
the underlying bedrock. The yield of wells is largely dependent on the
number and size of openings penetrated and to the thickness of overlying
weathered material. The number and size of openings in the bedrock decreases
with depth, and drilling to great depths is usually not warranted. On the
average, the optimum depth for wells in Caldwell County is 300 feet. Most
drilled wells are less than 200 feet deep. For 59 wells, mostly used for
individual supplies, the average depth is 123 feet and the average yield is
9 gpm.

Residential wells are usually drilled in sites selected for convenience
of use rather than high yield and yields are not representative of what might
be obtained. For example, the reported yield of 6 wells used for industrial
or municipal purposes averages 74 gpm. Wells drilled in favorable sites,
such as draws, sags, and narrow linear valleys, where the overlying mantle of
weathered rock is thickest, can reasonably be expected to yield 35 gpm or
more.,

The chemical quality of ground water is generally excellent. Locally,
iron concentrations may be higher than desirable.
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BATON WATER CORPORATION, CALDWELL COUNTY

OWNERSHIP:

Baton Water Corporation. Also supplies North Catawba Community. Total
population supplied, about 1,800 in 1973 (566 metered customers).

SOURCE:
Three wells (Nos. 1-3).

Well No. 1, Cd 101, located at lat 35°48'18", long 81°31'45". Driller:
Smith Well and Pump Co. Date drilled: 1968. Total depth: 253 ft.
Diam: 6 in. Cased to; 120 ft? Type finish: open hole. Topography:
draw. Aquifer: . Static water level: 28 ft. Yield: 75 gpm.
Pump setting: 200 ft? Type pump: turbine.

Well No. 2, Cd 102, located at lat 35°48'16", long 81°32'01". Driller:
Smith Well and Pump Co. Date drilled: 1968. Total depth: 203 ft.
Diam: 6 in. Cased to: 90 ft? Type finish: open hole. Topography:
draw. Aquifer: . Static water level: 30 ft. Yield: 100 gpm.
Pump setting: 150 ft? Type pump: turbine.

Well No. 3, Cd 103, located at lat 35°48"50", long 81°33'00". Driller:
Smith Well and Pump Co. Date drilled: Nov. 1971. Total depth 320 ft.
Diam: 8 in. Cased to: 30 ft. Type finish: open hole. Topography:
valley slope. Aquifer: . Static water level: 35 ft. Yield:

79 gpm. Pump setting: 300 ft? Type pump: submersible.

TOTAL USE:
Average (1973) 0.15 mgd, estimated; maximum daily not available.
INDUSTRIAL USE:
None.
TREATMENT:
Chlorination.
RATED CAPACITY OF TREATMENT PLANT:
None.
PUMPING CAPACITY:
Approximately 0.29 mgd.
RAW-WATER STORAGE:
None.
FINISHED-WATER STORAGE:
One ground storage tank, 150,000 gallons.
FUTURE PLANS:

Plan to drill another well in 1974 and to extend distribution system as
necessary.
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BATON WATER CORPORATION, CALDWELL COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: The area served by the Baton Water Corporation is in south
Caldwell County. The area is drained by tributaries of the Catawba
River. The distribution system is within one half mile of Rhodhiss Lake,
a Duke Power Co. hydroelectric impoundment on the Catawba River. If the

corporation decided to use surface water in the future, Rhodhiss Lake
would be the most abundant source.

Ground water: Mica-schist is the predominant rock underlying the area
served by the Baton Water Corporation. The average depth of wells used
by the corporation is 258 feet and the average reported yield is 84.6
gpm. The relative high yields reported can be attributed to careful
selection of well sites. There are numerous sites in the service area
where wells with yields equally as good can reasonably be expected. It
is estimated that the amount of ground water available for development
is 0.55 mgd per square mile.
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BATON WATER CORPORATION
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BATON WATER CORPORATION, CALDWELL COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Well No. 1

water (raw;finished)... Raw
Date of collection....... 2-26-74
Copper (Cu)..vveivevonnsas 0.003
Cobalt (CO)eeervivonvonnns .000
Eine (Zn)...... diecshons .050
Chromium (Cr).e.cevecesss .000
Boron (B).veeeeresoroosnss .000
Strontium (ST)eeeeeeeeres .100
Barium (Ba)...eeeeececosa .000
Mercury (HgZ)eveeeeooorese |  ——mm—m—m—m
Lead (Pb).....cieveerenne | —mmmmm——
Lithium (Li)eueeeeeeennns .000
Cadmium (Cd)....eeeeeesos . 001
Arsenic (AS)..veevenn e .001
Chloride (C1).cveeeee. O .9
Manganese (Mn).....eeeeses 1.7
IPON (Fe).,.o...oonngsiomes 33
Calcium (Ca).veeenen. 335 9.6
Magnesium (Mg)eeeearaeosn 1.7
Sodium (Na).ceeeooaoosons 5.8
Potassium (K).e.oeooanoon 3.2
Fluoride (F)...s: cvewaste L
Silica (SHEO2). s o vasltimimre 33
Bicarbonate (HCO03)....... b4
Carbonate (CO3)..c.vcuvse 0
Sulfate (GS08:)uc . ovnsass o 11
Nitrate (NO3)..v.evecavns 0
Dissolved Solids......... 89
Hardness as CaCO03:

ROEHL . s o ss B ndnieenases 31

Noncarbonate......eeeee 0
Alkalinity as CaCO3,..... 36
Specific conductance

(micromhos at 25°C).... 101
PRSP ool o sy o8 5 S & aF 7.2
Temperature (°C)......... | =—=——-n
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GRANITE FALLS, CALDWELL COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,800 in 1973 (900 metered
customers, 4 of which are in suburban areas).

SOURCE:

Catawba River impounded in Rhodhiss Lake: The intakes are about 0.5 mile
southwest of Granite Falls at lat 35°47'12", long 81°26'29". Rhodhiss
Lake is used for hydroelectric power generation by Duke Power Company.
The drainage area at the dam is 1,090 square miles, approximately.

RAW-WATER STORAGE:
Rhodhiss Lake, 23.8 billion gallons.
ALLOWABLE DRAFT:

Not determined. There are no contractual limitations on the amount of
water that can be withdrawn from Rhodhiss Lake.

TOTAL USE:

Average (1972), 0.32 mgd, metered; maximum daily (10-30-72), 0.53 million
gallons. '

INDUSTRIAL USE:

0.03 mgd, estimated. Principal users include Granite Bottling Works and
Hammary Furniture Division of U. S. Industries.

TREATMENT: .

Prechlorination, coagulation with alum, sedimentation, rapid sand and
anthrafilt filtration, addition of phosphate compounds for corrosion
control, adjustment of pH with lime, and post-chlorination when necessary.

RATED CAPACITY OF TREATMENT PLANT:

0.6 megd.
PUMPING CAPACITY:

Raw water, 0.6 mgd; finished water, 0.6 mgd.
FINISHED-WATER STORAGE:

Two clear wells, 200,000 and 125,000 gallons. Two elevated tanks,
200,000 and 115,000 gallons.

FUTURE PLANS:
None.
WATER-RESOURCES APPRAISAL:

Surface water: Water is obtained from Rhodhiss Lake, a Duke Power Company
hydroelectric impoundment on the Catawba River. The minimum flow of the
Catawba River is ample to meet the needs of Granite Falls for the foresee-

able future.
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GRANITE FALLS, CALDWELL COUNTY

Ground water: Granite Falls is predominately underlain by mica-gneiss.
Wells in the immediate vicinity of the city are normally drilled 50 to 175
feet deep and yields as much as 100 gpm have been reported.

With the abundance of surface water available, it is not likely that
ground water will be used for municipal water supply. However, the
potential exists to develop supplies of 0.04 to 0.05 mgd per well.
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GRANITE FALLS, CALDWELL COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Rhodhiss L.| Rhodhiss L.| Rhodhiss L.| Rhodhiss L.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 1-30-62 1-30-62 5-31-73 5-31-73
Copper (Cu)...vereennaans 0.010 0.000
Cobalt (CO)evvrenvvannnnn .000 .000
Zine (Zn)..veveeeernanans .260 .030
Chromium (Cr)...eveeeene. .010 .010
Boron (B)...eveeeoreceans .024 .018
Strontium (ST)...eeeeeees | —mmmm—— —_————— .070 .070
Barium (Ba).eeeeeeoooaasns .000 .000
Mercury (Hg)eeveoesoooans .0000 .0000
Tiaad (Ph) sueehs v o somessnne —————— | e —_— .001 .002
Lithium (Li)eeeennneeenns .000 .000
Cadmium (Cd)...veeeeeennn .000 .000
Arsenic (AS)ieesensses P [ .005 .003
Chloride (Cl)..veeeeeennn 2.9 5.5 ——————— | me—————
Manganese (MN).....evvuus .00 .00 .030 .030
Tron A(Fa) .ol v ol s i i muiie - .03 .02 .110 .010
Calcium (Ca)eecvsanveonss 2.7 6.7 | ———e—— | me————
Magnesium (Mg)..c.cvevu.e 1.0 1.4 | =-———— ———————
Sodium (Na)..eeeeosooonse 4.1 4.6 | ——————— —————
Potassium (K)eveeoeooosos 1.4 1.0 ——————— ———————
Fluoride (F)uv'eeeeensenn .0 0 | ———_—_— ——————
Silica (Si02)evrvevennnns 10 11 | e |
Bicarbonate (HCO3)....... 20 26 | e————_—— |
Carbonate (CO3)..vveeeenn 0 0 | me—— ————
Sulfate (SO4). . eeeveeennn 2.2 7.0 | —mmm—e——— ] e
Nitrate (NO3).....ceeu... .5 1 | mm———— | e
Dissolved Solids......... 36 50 | lemmsmm—a ) | omeeem——
Hardness as CaCO03:

Total...veeeeeaeoananns 11 22 | mmmm———— |

Noncarbonate......ceoe.. 0 4 ——————— —————
Alkalinity as CaCO3...... 16 18 | —————— —_—————
Specific conductance

(micromhos at 25°C).... 48 70 | e — ——————
B s 6.6 7.3 -
Temperature (°C)......cev | cmmemmee | e | e | e
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LENOIR, CALDWELL COUNTY

OWNERSHIP:

Municipal. Also supplies Saw Mill, Hudson, Whitnel, and Harpertown Water
District. Total population supplied, about 22,000 in 1973 (4,300 metered

customers including those in Whitnel).
SOURCES :

Catawba River impounded in Rhodhiss Lake: the intakes are on the north
side of the lake approximately 3 miles upstream from the dam at lat
35°47'00", long 81°28'58". Rhodhiss Lake is primarily used for hydro-
electric power generation by Duke Power Company. The drainage area at
the intakes is 1,090 square miles, approximately.

Zacks Fork Creek impounded by a low dam (pumping pool omnly): The
intakes are approximately 1/4 mile northwest of Lenoir at lat 35°56'05",
long 81°31'32". The drainage area at the intakes is 8.7 square miles,

approximately.
RAW-WATER STORAGE:
Rhodhiss Lake, 23.8 billion gallons.

ALLOWABLE DRAFT:
Estimated allowable draft of Zacks Fork Creek is 1.0 mgd with no storage.
Estimated allowable draft of Rhodhiss Lake not determined. There are no
contractual limitations on the amount of water that can be withdrawn.
TOTAL USE:
Average (1972-73) 3.21 mgd, metered; maximum daily (date not available)
4.7 million gallons.
INDUSTRIAL USE:

1.2 mgd, estimated. Principal users include Lenoir Furniture Corpo-
ration, Consolidated Furniture Corporation, Harper Furniture Corporation,
American Effird Corporation, and Rospatch Industries.

TREATMENT :

Prechlorination, coagulation with alum and caustic soda, addition of
carbon for control of taste and odor, rapid anthracite filtration, ad-
dition of phosphate compounds for corrosion control, adjustment of pH
with caustic soda, post chlorination when necessary, and fluoridation.
At the Rhodhiss Plant, postassium permanganate is added for control of
taste and odor.

RATED CAPACITY OF TREATMENT PLANTS:
Rhodhiss plant, 3.0 mgd.
Zacks Fork plant, 1.5 mgd.
PUMPING CAPACITY:
Rhodhiss Plant: Raw water 4.5 mgd; finished water, 3.0 mgd.
Zacks Fork Plant: Raw water, 1.8 mgd; finished water, 3.1 mgd.
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LENOIR, CALDWELL COUNTY

FINISHED-WATER STORAGE:

Two clear wells, 500,000 and 150,000 gallons; three elevated tanks,
1,000,000, 1,000,000 and 500,000 gallons.

FUTURE PLANS:

Plans include: An additional 3.0 million finished water storage; expand-
ing capacity of the Rhodhiss plant to 12,0 mgd; a 24 inch water line from
the Rhodhiss plant to town; and a 500,000 gallons storage tank at
Whitnell. Implementation of plans is scheduled for May 1974.

WATER-RESOURCES APPRATISAL:

Surface water: Lenoir obtains water from Zacks Fork Creek and Rhodhiss
Lake, a Duke Power Company hydroelectric impoundment. When the expansion
of the treatment plant on Rhodhiss Lake is complete, the Zacks Fork plant
will be abandoned. The minimum flow of the Catawba River is ample to
meet the needs of Lenoir for the foreseeable future.

Ground-water: Granitic-gneiss is the predominate rock underlying Lenoir.
Based on records of well casing length, the overlying mantle of weathered
rock exceeds 75 feet in places. Wells are normally drilled between 75
and 200 feet deep. Reported well yields are low, averaging 10 gpm,
because most serve individual homes.

With the abundance of surface water available, it is not 1likely that
ground water will be used for municipal supply. However, the potential
exists for development of moderate supplies of 0.04 to 0.05 mgd per well.
This amount of water is adequate for many purposes.
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CITY OF LENOIR
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LENOIR, CALDWELL COUNTY

ANALYSES
(In milligrams per litre)

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

Date of collection.......

Rhodhiss L.| Rhodhiss L.
Finished

3- 1-62

Zacks Fork
Raw

3- 1-62

Zacks Fork
Finished

3- 1-62

CUPPET (Ol v s oo oesnsa i
CobBlE (CO), . 50is cissad s
ikl gL 9 o)) IR e
Chromium (Cr)....eveuueesse
Boron (B).veeeeeeeonnoons
Strontium (Sr)....eeeesse
Barium (Ba)..eecoeoooosns
Mercury (Hg)eevevvewenons
Lead (Pb). e eveeennnces
Lithium (Li)eeeeeeeeeeeee
Cadmium (Cd)...veeveecees
Arsenic (AS)..v.vevene o
Chloride (Cl)...eeeeeeane
Manganese (Mn).....eeases
ITon (F&)ivevreeooenoanss
Calcium (Ca).vvesencesnose
Magnesium (Mg).eeeevanss i
Sodium (Na).ceeeeeooooons
Potassium (K)...veeveeons
Fluoride (F)uvieeeeraosss
Silica (Si02)...cevevenen
Bicarbonate (HCO3).......
Carbonate (CO3)....0eevee

Sulfate (SO4).....cveennn

Nitrate (NO3)..v.veeeeene
Dissolved Solids.........

N
N
=

= N
o ~
[ S e o}
LS o = w
o [«)) LMVMOMWOOHHWKF &

et
oo
K b
[ 00~ 4

.00

=

o W =

(o)) COOOHKFHWRO
a e e e o o
o O Laanlll ol P S

W
~N N

25

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

PH. . it eiietiieenereeencns

Temperature (°C).........

35 103
7.7
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LENOIR, CALDWELL COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Rhodhiss L.| Rhodhiss L.

water (raw;finished)... Raw Finished
Date of collection....... 10-17-73 10-17-73
GoppernGEU)e s dis s @i o 0.002 0.007
CobakEwtGe) s fx. v d5 a0 sm- .000 .000
Z40@ e EBN) b i b s 5 ikis KAy B3 .030 .100
Chromium (Cr). .. oo see e .000 .000
Bartm BOI5 o v ibi 5790 508 o 000 . 040 .200
Strontium (STr)....cceeves .060 .050
Bavium (Bade. J 5. e de X9 .000 .000
Marcary (HER).....coa0nans .0000 .0001
Liead (BB Yo oo nus o e S .003 .003
BRI CI ) . 4 oo wsie sir S [epes® .000 .000
Cadmium (Cd)....c.evunsa- .000 .000
Arsenic (AS).ccvevscns N .002 .000
ChIgEide (CL). .. ceionuuna
Manganese (Mn)...sceseees .000 .000
i S R e 1B .120 .020
Cal akime “CCa) . & o.s 55,5 ehi kool e
Magnesium (Mg)..eeecassne
Sodium (Na)...... . i S LSRN
Potassium (K).v.esooeaves
Fluoride (F)...... P
Suiflefinal (( SED2)4s, . =ins Sk
Bicarbonate (HCO3).......
Carbonate (C03).....c000.
Sulfate (SO4)...cccveaves
Nitrate (NO3)....cvesness
Dissolved Solids......cse.
Hardness as CaCO3:

Total,..... B § B S o

Noncarbonate....ceovsee
Alkalinity as CaCO03......

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

P sicmisieaessaneeoecawapie

Temperature (°C).........
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CHEROKEE COUNTY
WATER-RESOURCES APPRAISAL

Cherokee County, the westernmost county in North Carolina, is in the
Blue Ridge physiographic province. The county is mountainous and local
relief is great. The area between Andrews and Murphy 1s an unusually wide
valley as much as 4,000 feet wide in places. Stream slopes are steep and
drainage is excellent. The Hiwassee River and its two principal tributaries,
the Valley and Nottely Rivers, drain the county. The Hiwassee and Nottely
Rivers are highly regulated by Tennessee Valley Authority miltipurpose
reservoirs. The average discharge of unregulated streams ranges from 1.2 to
1.6 mgd per square mile. Minimum flows generally exceed 0.1 mgd per square
mile and 7-day, 2-year low-flows average 0.35 mgd per square mile. Murphy
and Andrews obtain their water from surface sources. Marble and other

smaller communities use ground water. The county's population in 1970 was
16,330.

Metamorphic rocks (predominantly quartzite, metaconglomerate, and meta-
grawacke in the western half and schist, gneiss and marble in the eastern
half) underlie the county. The geologic structure along the valleys is
complex and contacts between rock units is gradational. The chief aquifers
are the fracture zones in the bedrock. There are insufficient records of
wells of tested capacity available for assessing the water-bearing character-
istics of the various rock units. Generally the higher yielding wells are
those that intersect crushed quartz veins or solution cavities in the marble.
One well in the marble was reported to yield 60 gpm with negligible drawdown.
The marble occurs in the principal valleys thus is favorably located for
development of small municipal or industrial supplies.

Use of springs and dug wells are common in the rural areas. However,
these may go dry in drought years.

The chemical quality of ground water is generally excellent. Based on
analyses of water from 17 wells, the water is usually soft, slightly acidic
and low in dissolved-solids concentrations. Tron concentrations in the 17
wells were all less than 0.3 mg/l.
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ANDREWS, CHEROKEE COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,900 in 1973 (675 metered
customers, 200 of which are in suburban areas).

SOURCE:

Beaver Creek impounded in Andrews Reservoir: the intakes are at the dam
approximately 1.9 miles north of Andrews at lat 35°13'40", long
83°49'55". The drainage area at the dam is 1.71 square miles.

RAW-WATER STORAGE:
Andrews Reservoir, 1.0 million galloms.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.4 mgd with a storage of 1.0 million
gallons.

TOTAL USZ:

5 mgd, =stimarec. Maximum daily not available. The
allons per day. Water not used overflows the

0.05 mgd, estimated. Principal users include the Magnavox Company of

Tennessee., Berkshire International Corporation, and Owenby Manufacturing

Caompany. ’
TRZATMENT:

Chlorinacion and slow-sanc Zirtrazioml.

RATED CAPACITY OF TREATMENT PLANT:

«cne Raw anc Iiows oV gravity
TINISHED-WATZR STORACLE
Jne ol2er welil, 200,000 gailcns, one storage reservoir, 500,000 galloms.

czl o7 Zinispec wetear Teservelr aces not £ill and the city
~ o Tne Trsatment 2lant tc solve this problem.

sndrews is iz Tne ncrineast cocrner of Cherokee County in
between the Snowbiz< znc Valliev RiIver Mountains. Valley
River, e principal tributary ¢l the Eiwassee flows through the city.
z 1 shape and most tributaries are

The Vallev River basinm is rectangil
short and enter the river perpendiculariy. The average discharge of
streams in the immediate vicinitv is 1.6 mgd per square mile, the 7-dav,

P 573, e

R T e

U R T |, AN,

A e
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ANDREWS, CHEROKEE COUNTY

2-year low flow averages 0.35 mgd per square mile, and minimum flows
generally exceed 0.15 mgd per square mile. The current use of water is
approaching the estimated allowable draft of the present source, and if
demand Increases additional raw water storage or a new source will be
necessary. There is ample surface-water available for development.

Ground water: Records of wells in the immediate vicinity of Andrews are
not available for assessing ground water conditions. However, some
general statements can be made. Marble, quartz-mica gneiss, and mica-
schist are the predominant rock types underlying Andrews. The thickness
of overlying weathered material and alluvial deposits is probably as much
as 100 feet thick in places. The fracture characteristics and possible
solution cavities in the marble combined with the thick soil cover are
favorable for higher yielding wells.

Based on chemical analyses of ground water from similar rock units,
the water 1is probably soft, and slightly acidic.
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ANDREWS, CHEROKEE COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Beaver Cr. Beaver Cr. Beaver Cr.

water (raw;finished)... Finished Raw Finished
Date of collection....... 9-7-65 1-8-74 1-8-74
COPREE L (B 5 v oo s0 5 wgn s ——r——— 0.033 0.006
CHRLE (05 ). . coqpesnnnyvs e .000 .000
2R (TR S s w g% ks g —— .010 .000
Chromium (Cr)..eeeveeeens ————— .001 .000
BoEon (B ovssnsaessis ————— .000 .000
Strontium (Sr)..v.cvecses —————— .000 .000
Barium (Ba)..oeiveseanese | =—————o .000 .000
Marenry ABg).sercconvssns o .0033 .0000
L@ad 'CBB) .y aas onis s inms ——————— .033 .017
Lithium (Li)eveceoeeeeaas | =—————— .000 .000
Cadmium (Cd)..veeveceenns —————— .001 .000
Arsenic (AS).ieeneesacaes ———— .001 .000
Chloride (Cl)..eessvaccas 0.2 1.0 1.6
Manganese (Mn)...vvevenns .00 . 000 .000
TR CTE Y e nis siare s s &e 55 b .04 .000 .050
Caleidm (G8), . oo snssnss AR T R Lo S Fo
Magnesium (Mg)..coveeovos 2 ——————— ———
Sodium (Na).eeeoeeoeernnn 1.3 ————— ——]
Potagsium (K).esevonsnsans .2 ————— | m————
Fluofide (F)..oowseroenaes .1 ————— | e———
SRliea(RE02) 75 0udli ). Jas 7.6 | e | e
Bicarbonate (HCO3)....... §/ 8.1 15 sl [t
Carbonate (CO3)..vivunnn. 0 —————— | m———— E=
Sulfate (B0A)...vcavvioss 1.2 ————- ———
Nitrate (NO3)..eiveeennn. shcan jINEE=—te [t
Dissolved Solids......... 15 ——— e
Hardness as CaCO3:

B by s e v n v n & e | ——

Noncarbonate..eeesesess 0 — =t
Alkalinity as CaCO3...... 7 ol maemmss A = —
Specific conductance

(micromhos at 25°C).... 17 10 14
[ - e R 6.8 el L g TP o S
Temperature (°C)......... ol i . PR AT PR
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MURPHY, CHEROKEE COUNTY

OWNERSHIP:
Municipal. Total population supplied, about 2,500 in 1973 (903 metered
customers, 71 of which are in suburban areas).

SOURCES:

Hiwassee River: The intakes are about 200 feet southwest of the treat-
ment plant near the southeast city limits at lat 35°04'41", long
84°01'33". The drainage area at the intakes is 420 square miles, ap-

proximately.

Marble Creek:; The intakes are approximately 3.5 miles northeast of
Murphy at lat 35°08'09", long 84°00'50". The drainage area at the intakes

is 0.9 square miles, approximately.

Marble Creek tributary: The intakes are about 300 ft upstream from
Marble Creek, 3.4 miles northeast of Murphy at lat 35°08'04", long
84°00'52". The drainage area at the intakes is 0.4 square miles,

approximately.
RAW-WATER STORAGE;

Fain Mountain reservoir, 1;8 million gallons. Water from Marble Creek
and Marble Creek tributary is stored in this reservoir.

ALLOWABLE DRAFT:
Estimated allowable draft of Hiwassee River is 80 mgd with no storage.

Combined estimated allowable draft of Marble Creek tributary and Marble
Creek is 0.25 mgd with a storage of 1.8 million gallonms.
TOTAL USE:

Average (1973) 0.448 mgd, metered; maximum daily (8-25-73) 0.726 million
gallons.

INDUSTRIAL USE:

0.15 mgd, estimated. Principal users include Native Textiles, Levi
Strause Co., and Nehi Bottling Co.

TREATMENT :

Hiwassee River: Prechlorination, coagulation with alum and lime,
sedimentation, rapid sand filtration, adjustment of pH with lime, and

post chlorination.

Marble Creek and Marble Creek tributary: Prechlorinatioq, pressure
filtration, and post chlorination. .

RATED CAPACITY OF TREATMENT PLANT:
Hiwassee River Plant, 1.0 mgd.
Marble Creek, 0.43 mgd.

PUMPING CAPACITY:

Marble Creek plant: gravity.



93

MURPHY, CHEROKEE COUNTY

Hiwassee River Plant: raw water, 1.0 mgd; finished water, 1.0 mgd.
FINISHED-WATER STORAGE:

One clear well, 150,000 gallons; two storage tanks, 500,000 and 250,000
gallons.

FUTURE PLANS:

None except routine updating of system. May double treatment plant
capacity in next 5-10 years.

WATER-RESOURCES APPRAISAL:

Surface water: Murphy is near the center of Cherokee County. Valley
River, Hiwassee River and the headwaters of Hiwassee Lake are inside the
city limits. The flow of the Hiwassee River is ample to supply Murphy
for the foreseeable future. The Hiwassee River has been regulated by
Chatuge Dam, 22 miles upstream since 1942. The minimum daily flow since
regulation began was 40 mgd October 19, 1952.

Ground water: With the abundance of surface water avallable for municipal
supply 1t is not likely that ground water will be used to supplement the
municipal supply; however, ground water could be used for small
industrial supplies.

The chemical quality of ground water is good and suitable for most
uses with little or no treatment. The water is usually soft and
dissolved -solids concentrations average less than 45 mg/l.
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MURPHY, CHEROKEE COUNTY

ANALYSES
(In milligrams per litre)

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

Date of collection.......

Hiwassee R.
Raw

§=87-65

Hiwassee R.
Finished

9- 7-65

Marble Cr.
Finished

9- 8-65

Mixed
Finished

9- 7-65

Coppet (Cu),.orosesnensas
Gobalt--€(00)v.vieess s assvs
vk e (el o1 5 S )
Chromium (Cr)...eeeeeecas
Boronm (B)yecesseaseceaiua
Strontium (Sr).e.eeeeses i
Barium (Ba)..veeeeooasons
Mercury (Hg)eeeeeeeeoconn
Lead (Pb)..vervenerecanas
Lithium (Li)...... R ;
Cadmium (Cd)...veeeneenns
Arsenic (AS).cavescass B
Chloride (Cl).ceveveecaas
Manganese (MN).....ccvaue
Teom P )i ceseeensaean ‘
Calcium (Ca)eveeveccannns
Magnesium (Mg)..e.uovouw. ‘
Sodium (Na).eceoosaossn i
Potassium (K)eveeeeeoons v
Fluoride (F)eeieeeesoaons
Silica (8i02)...eeeereans
Bicarbonate (HCO3)...... .
Carbonate (CO03)..........
Sulfate (SO4)........ g £
Nitrate (NO3).veieeveoonn
Dissolved Solids.........

Noncarbonate, .veeeosooe
Alkalinity as CaCO3......

5.3
.00
.01

4.9

~ - WO 0w

NON~

w o

33

16
6
10

(Vo

VUEMAPNODUCOOW

HOMN
= O

20

N =

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

26
6.2

45
7.0

Note:

See next page for additional analyses.
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MURPHY, CHEROKEE COUNTY

ANALYSES
(In milligrams per litre)

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

water (raw;finished)... Raw Finished
Date of collection....... 1- 9-74 1- 9-74
Copper (CU).iuviuennannnn 0.000 0.003
Cobalt (CO).uvrivenennonnnn .003 .003
Zinc (Zn) v.iiivvnennnnns .006 .010
Chromium (Cr)...eceveuess .000 .000
Boron (B)..v.vevuunnn PRF .000 .000
Strontium (ST)..eseeeenns .000 .000
Barium (Ba).....eeecenens .000 .000
Mercury (HE)eeeooeoavonan .0000 .0000
Lead (Pb)..vieneeenaons .013 .020
Lithium (Li)..oeueveeeens .000 .000
Cadmium (Cd)......ven0. .. .000 .000
Arsenic (AS)..iicocnns .o . 007 .017
Chloride (Cl).ceeeeeeoanse .6 4.9
Manganese (Mn).......ee.. .033 .017
Iron (Fe)iveeveinoroanens 000 .000
Calcium (Ca).ueeensennees | —— | ==—————=
Magnesium (Mg)eveeeeeeoss | —=—===== | ———————=
Sodium (Na).eoeeesoeansss | ——====== | ======—-
Potassium (K).v.veeoanoes | ——===——= | =—===———=
Fluoride (F).viveeseoeees | —————— | —-——————-
Silica (Si02)...vveeeeee. | === | ——77——-
Bicarbonate (HCO3)....... | ~——————= | ——==———-
Carbonate (CO3)..eeevuenes | —————— | ———=
Sulfate (SO4).uveveeoaees | ———"——=— | =—=77==—-
Nitrate (NO3)..veeesoones | ————""— | ———=———=
Dissolved Solids....eeee. | ——— | ————=—-
Hardness as CaCO3:

Total........... JP PP I

Noncarbonate....ceeeees | ==mm———— | —c———un
Alkalinity as CaCO3...... | =——————== | —=—————v
Specific conductance

(micromhos at 25°C).... | =-———-- S —
PHe i ittt eiinenennseneanes | =——=——== | =—=—=——=
Temperature (°C)......v.. | =—=—m———— | —=—————o
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CLAY COUNTY
WATER-RESOURCES APPRAISAL

Clay County is in the Blue Ridge Province in western North Carolina.
The North Carolina-Georgia State line is the southern boundary. The county
is mostly mountainous, but a broad rolling valley has been formed by the
Hiwassee River and its tributaries. Chatuge Lake, a Tennessee Valley Au-
thority multipurpose reservoir is mostly in the county. The Hiwassee and
Nantahala Rivers of the Tennessee River basin and their tributaries drain
all but the southeastern corner which is drained by the Tallulah River.
Stream slopes are steep and drainage is good. Flow of the Hiwassee is regu-
lated by Chatuge Dam. For unregulated streams, the average discharge is 1.8
mgd per square mile, with a range of 1.3 to 2.6 mgd per square mile. Minimum
flows are relatively high, generally exceeding 0.2 mgd per square mile, and
7-day, 2-year low flows average 0.4 mgd per square mile.

Hayesville, with 287 customers, has the only municipal water system in
the county and obtains its water from wells. Other domestic and small
industrial supplies are obtained from springs or wells. The county popu-
lation in 1970 was 5,180.

A wide variety of metamorphic rocks underlie the county. Phyllite,
schist, quartzite, marble, and gneiss of the Murphy Marble belt crop out in
the western part. Metaconglomerate, metagrawacke, and quartzite cross the
county in a narrow strip along the east edge of the Murphy Marble belt.

The eastern two thirds is predominately underlain by mica-schist and quartz-
mica gneiss with scattered outcrops of granite-gneiss, hornblende gneiss and
ultramafic rocks. The contact zones between the various rock units are
usually highly fractured. There are solution cavities in the marble, but
these are usually small.

Drilled wells obtain water from the fractures, solution cavities, and
other openings in the bedrock. There are insufficient well records available
to assess the water-bearing characteristics of the various rocks; however,
the best wells are usually those that intersect solution cavities, quartz
veinsg, and the highly fractured contact zones. Wells are normally drilled
between 100 and 175 feet. For 19 drilled wells, the average depth is 157
feet and the maximum reported yield 1is 42 gpm. It is estimated that wells
drilled in favorable sites, such as draws, valleys, or topographically low
areas would yield as much as 50 gpm or more.

The chemical quality of ground water 1s generally good. The water is
usually soft, slightly acidic, but locally may contain iron concentrations in

excess of 0.3 mg/l.
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CLEVELAND COUNTY
WATER-RESOURCES APPRAISAL

Cleveland County is in the Pledmont province in southwestern North Caro-
lina. The North Carolina-South Carolina State line is the southern boundary.
The southern two-thirds of the county 1s characterized by a flat to gently
rolling plateau, with the northern third being hilly to semi-mountainous.

The Broad River and its tributaries, principally the First Broad River, drain
the county. The average discharge of streams ranges from 0.95 mgd per square
mile in the west to 0.80 mgd per square mile in the east. The low-flow

yield of streams generally exceeds 0.15 mgd per square mile, and the 7-day,
2-year low flow averages 0.35 mgd per square mile.

Kings Mountain and Shelby, two of the largest municipal water systems,
obtain their water supply from surface sources. These two systems supply
approximately 28,600 of the total population of 72,556 (1970). Boiling
Springs, Fallston, Grover, other smaller communities and most rural domestic
supplies use ground water.

A wide variety of rocks underlie Cleveland County, and their relation,
one with another is complex. Mica schist and granite predominate, and
several belts of granite gneiss and hornblende gneiss are present. In the
southeast corner, narrow belts of quartzite and limestone crop out. Most
drilled wells penetrate mica schist or granite and because of the close inter-
layering of these rocks, many wells penetrate both. From records of 40
drilled wells, the average depth is 160 feet and the average yield is 24 gpm.
Well yields of 30 gpm or more are not uncommon.

As is typical of most areas in the Piedmont, topographic setting is more
significant to yield than rock type. On the average, wells in draws and
valleys yield about twice as much water as wells on hills and slopes.
Generally the higher yielding wells are drilled in topographic low areas
where the overlying mantle of weathered rock is thickest.

The amount of ground water available is estimated to average 0.45 mgd
per square mile. Wells drilled in favorable locations, and spaced to prevent
pump interference, would probably yield on the order of 0.04 to 0.05 mgd per
well,

The chemical quality of ground water is generally good. The water is
usually soft to moderately hard and locally iron concentrations may exceed
0.3 mg/l. The average dissolved solids concentration in water from 13 wells
was 115 mg/l.
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BOILING SPRINGS, CLEVELAND COUNTY

OWNERSHIP:

Municipal. Also supplies Gardner-Webb College. Total population sup-
plied about 2,500 in 1973 (610 metered customers, 58 of which are in
suburban areas).

SOURCE:

Four wells (Nos. 1, 3, 4, 5). (Well No. 1 not in use; Well No. 3 used as
standby)

Well No. 3, Cv 134, located at lat 35°15'05", long 81°40'06". Driller:
Max Swain Well Drilling Co. Date drilled: 1958? Total depth: 352 ft.
Diam: 8 in. Cased to: 90 ft? Type finish: open hole. Topography:
slope. Aquifer: blue granite. Static water level: 30 ft? Yield:

75 gpm. Pump setting: 220 ft. Type pump: submersible.

Well No. 4, Cv 135, located at lat 35°15'05", long 81°39'46", Driller:
Southeastern Well Drilling Co. Date drilled: 1966? Total depth: 300
ft., Diam: 6 in. Cased to: 90 ft? Type finish: open hole. Topogra-
phy: slope. Aquifer: blue granite. Static water level: 20 ft.
Yield: 150 gpm. Pump setting: 220 ft. Type pump: submersible.

Well No. 5, Cv 136, located at lat 35°15'06", long 81°39'44". Driller:
Southeastern Well Drilling Co. Date drilled: 1970. Total depth: 220
ft. Diam: 6 in. Cased to: 90 ft. Type finish: open hole. Topogra-
phy; slope. Aquifer: blue granite. Static water level: 20 ft.

Yield 180 gpm. Pump setting: 190 ft. Type pump: submersible.

TOTAL USE:

Average (1973) 0.15 mgd, estimated; maximum daily not available.
INDUSTRIAL USE:

None.
TREATMENT :

Chlorination and addition of phosphate compounds for corrosion control.
RATED CAPACITY OF TREATMENT PLANT:

None. Water is treated in the ground storage tank.
PUMPING CAPACITY;

Raw water, approximately 0.6 mgd; finished water, 2.1 mgd.
FINISHED-WATER STORAGE:

One ground storage tank, 400,000 gallons; one elevated tank, 75,000
gallons.

FUTURE PLANS:

None.
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BOILING SPRENGS, CLEVELAND COUNTY

WATER-RESOURCES APPRAISAL: i
Surface water: Boiling Sprinés‘isndrained by small tributaries of the

Broad River. The low flow yield of streams draining the immediate
vicinity of the city generally exceeds 0.15 mgd per square mile. The
average discharge of streamg is 0.9 mgd per square mile, and the 7-day,
2-year low flow averages 0.3 mgd per square mile. Two large rivers are
nearby, the First Broad River is 4.8 miles east and the Broad River is
2.5 miles south. If the city decided to use surface water in the future,
either of these rivers would furnish a dependable supply.

Ground water: Mica schist and granite, with granite predominate, underlie
Boiling Springs. ' The overlying mantle of weathered rock, based on
reported well casing lengtha, is as much as 110 feet in places. This
relatively thick layer of weathered rock that acts as a reservoir to
store water in the ground, is ‘conducive to high yielding wells. Wells
No. 4 and 5 with yields of 150 and 180 gpm were supplying the city in
1973. Well No. 3 with a yield of 75 gpm was on standby. If demand
increases beyond the capacity of the present wells, additional wells
drilled in favorable sites, and spaced to prevent pumping interference
with existing wells, could supply the need.

The ground water is offgqod chemical quality except the iron concen-
tration exceeds the recommended limit of 0.3 mg/1.
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BOILING SPRINGS, CLEVELAND COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Well No. 1 | Well No. 3 | Well No. &

water (raw;finished)...
Date of collection....... 9- 9-65 9- 9-65 9-18-73
Copper (Cu)........cgfiwap | et 1 ~Soparem—a 0.004
Cobalt (CO)...rrvrenvions | m=m—mmme ] | ;e—smea— .001
Zince (Zn) ... vernccansin | wm—mimm— ]| Smme——s .020
Chromium (Cr)....veevvee, | =————=—— | ——————= .000
Boron (B)uveweeesevennaes | ————==== e S .640
Strontium (ST).veeeeeaaes | === | ==——ew—- .070
Barium (Ba)...v.vsceennes | =——=—==—— | ——————0o .000
Mercury (Hg)ee.eeeeeoesns | =—=————m ——————— .0000
Lead (Pb)..vuvervennn ceee | mmmmm—— | s .008
Lithium (Li).e.evevnnenes | ——=—=—= ——————— .000
Cadmium {Od):. .« yresvit ————— | ——— .001
Arsenic (AS)eiiiesvrneeas | mmmmmmm— | meme————e .000
Chloride (C1)iveeeevnnnne 2.2 4.5 3.5
Manganese (Mn)...e.ceveeas .03 .05 170
Iron (Fe)eeeereeneenanens .05 .04 .510
Calcium (Ca)eiueeeennnnens 16 5.9 16
Magnesium (Mg).veoeeoonas 1.9 1.2 2.0
Sodium (Na).eeeeeeoeoonns 6.2 4.8 7.5
Potassium (K)eveweoerenns 2.2 2.6 2.3
Fluoride (F)ev'eeroeonens o2 .0 0
Silica (Si02)....vevnen. 29 20 33
Bicarbonate (HCO3)....... 67 21 61
Carbonate (CO3).veeeeeen. 0 0 0
Sulfate (SO4)..veveeunnns 7.4 3.8 14
Nitrate (NO3)....vueuun.. A 6.7 .00
Dissolved Solids......... 97 65 116
Hardness as CaCO3:

TQERL ;e of i 0w oahn 30 5 09 W 49 20 48

Noncarbonate.......e... 0 3 0!
Alkalinity as CaCO3...... 55 17 50
Specific conductance

(micromhos at 25°C).... 131 74 133
DHd s B o e o Gl & /A1 (a4, @ 7.0 6.3 7.3
Temperature (°C)......... 20 17 e
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KINGS MOUNTAIN, CLEVELAND COUNTY

OWNERSHIP:
Municipal. Total population supplied, about 8,600 in 1973 (3,000 metered
customer, 110 of which are in suburban areas). Also supplements Bessemer
City.

SOURCE:

Buffalo Creek (new plant) impounded in John Henry Moss Reservoir: The
intakes are 6 miles west of Kings Mountain at lat 35°16'38", long
81°27%10". The drainage area at the dam is 68 square miles, approxi-
mately.

Davidson Creek (old plant) impounded in Davidson Lake: the intakes are
at the dam about 2.5 miles south of Kings Mountain at lat 35°12'04",
long 81°21'10". The drainage area at the dam is 0.7 square miles,

approximately.
Kings Creek tributary (old plant) impounded in city lake: the intakes
are at the dam about 2.0 miles south of Kings Mountain at lat 35°11'36",
long 81°21'17". The drainage area at the dam is 1.0 square miles,
approximately.

RAW-WATER STORAGE:
John Henry Moss Reservoir, 12,700 million gallons.
City Lake, 96 million gallons.
Davidson Lake, 180 million gallons.

ALLOWABLE DRAFT:
Estimated allowable draft not determined, carryover storage analysis
required. The allowable draft is probably in excess of 30 mgd.

TOTAL USE:
Average (1972), 2.68 mgd, maximum daily (7-31-73) 5.64 million gallonms.

INDUSTRIAL USE:

1.5 mgd, estimated. Principal users include Spectrum Textured Fibers,
Craftspun Yarns, K-Mills, Neisco, and Duplex International.

TREATMENT :

Ellison Plant (new): Prechlorination, coagulation with alum and liquid
caustic soda, sedimentation, addition of potassium permanganate for
control of taste and odor (equipment for addition of carbon for control
of taste and odor is also available if needed), rapid mixed-media
filtration, adjustment of pH with liquid caustic soda, postchlorination
if necessary, and fluoridation.

Deale Street Plant (old): Prechlorination, coagulation with alum and lime,
sedimentation, addition of potassium permanganate for control of taste
and odor, Anthra-filt filtration, adjustment of pH with soda ash, post-
chlorination, and fluoridation.
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KINGS MOUNTAIN, CLEVELAND COUNTY

RATED CAPACITY OF TREATMENT PLANTS:

Ellison Plant, 4.0 mgd.

Deale Street Plant, 2.0 mgd.
PUMPING CAPACITY:

Ellison Plant: Raw water, 4.0 mgd; finished water 4.0 mgd.

Deale Street Plant: Raw water, 2.5 mgd; finished water, 2.4 mgd.
FINISHED-WATER STORAGE : '

One clear well, 300,000 gallons; three ground storage tanks, 2,000,000,
1,000,000, and 500,000 gallons.

FUTURE PLANS:
Plan to add additional finished water storage.
WATER-RESOURCES APPRAISAL:

Surface water: Kings Mountain is on the drainage divide of the Broad and
Catawba River basins in southeastern Cleveland County. A small part
of the eastern side of town extends into Gaston County. The city is
drained by many small streams radiating in all directions. The average
discharge of streams draining the immediate vicinity of Kings Mountain
is 0.85 mgd per square mile. Minimum flows generally exceed 0.08 mgd per
square mile and the 7-day 2-year low flow averages 0.25 mgd per square
mile. With the construction of the new reservoir on Buffalo Creek, the
city has developed a water supply adequate for the foreseeable future.

Ground water: Granite, schist, and hornblende gneiss are the predominate
rocks underlying the city. Wells drilled in the immediate vicinity of
Kings Mountain are normally 75 to 200 feet deep. Well yields as high as
80 gpm have been reported and yields greater than 30 gpm are not un-
common.

The chemical quality of ground water 1s generally good. Locally,
iron and chloride concentrations may be higher than desirable.
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KINGS MOUNTAIN, CLEVELAND COUNTY

ANALYSES

(In milligrams per litre)
City Lake &| City Lake & Buffalo Cr.}] Buffalo Cr.

Source, or type of Davidson L.| Davidson L.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 9- 8-65 9- 8-65 9-17-73 9-17-73
Copper (Ou). ;c.oulyonbosm s ———m———— ] me———— 0.021 0.007
Cobalt (CO)evvereerasonne | =mmmmmme [ commmm——— .000 .000
ZIHE HOZ1) . JR o . e ome e o o ———— [ e———— —_— .020 .020
Chromium (Cr)....c.e.. & —————— | e .000 .000
Boron (B)ec.ivoessonaa cees | mmmemmme | ee—ee—e— 1.100 .590
Strontium (Sr)...ceeecee 3 —————— —_——————— .020 .030
Barium (Ba)..... RO cee | mmmmemmm— | e .000 .00
Merouxy (He)uoiociasnsns o | mm———— ———— .0000 .0000
Lead (Pb)...veerrerenenee | mmmemmmme | e .004 .005
Lithium (Li).e.vvveeroenes | =mme———— —————— .000 .Q00
Cadmium (Cd)...veveoesenn ——————— ————— .000 .000
Arsenic (AsS)..veecacas rwe | Normmemmeee | ee———— .000 .002
Chloride (C1).vevevesnon i 1.6 5.7 3.5 7.6
Manganese (MD)...eieeeen. 6.3 .03 .280 .000
oL R S SN N g .94 A .070 .040
Calcium (Ca)eviveencaonss 5.5 5.5 3.9 4.5
Magnesium (Mg).......... . 2.2 1.5 1.5 1.4
Sodium (Na).ceoeeeseanns " 2.4 17 3.0 27
Potassium (K).evoovnn. _ oA .6 2.7 3.3
Fluoride (F)uviveeooenonn .0 .2 .1 0.7
Silica (5i02)....eveeeen. 8.7 8.6 13 11
Bicarbonate (HCO3)....... 27 45 22 31
Carbonate (CO3)..eeveu.n.. 0 0 0 0
Sulfate (SO4)...eeneanen. 2.8 9,2 5.1 45
Nitrate (NO3)........ e .5 .2 214 264
Dissolved Solids....v.v.. 37 72 55 124
Hardness as CaCO03:

Total.,...ccieeeeneennan 23 20 16 17

Noncarbonate.,......... 1 0 0 0
Alkalinity as CaCO3...... 11 44 18 25
Specific conductance

(micromhos at 25°C).... 56 123 59 191
1 e P e e A 6.6 7.7 7.0 7.4
Temperature (°C)......... 24 -

#Nitrate (NO2 + NO3 as N).
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SHELBY, CLEVELAND COUNTY

OWNERSHIP:
Municipal. Total population supplied, about 20,000 in 1973 (8,171
metered customers, 1,282 of which are in suburban areas).

SOURCE:

First Broad River impounded by a low dam (basically a pumping pool).
There are.two intakes approximately 1,000 feet apart at the northwest
edge of the city. The upstream intake is at lat 35°18'20", long
81°33'45", and the downstream intake is at the dam at lat 35°18'22", long
81°33"36". The drainage area at the intake is 230 square miles, approxi-

mately.
RAW-WATER STORAGE:

Three off-river reservoirs, total capacity approximately 25 million
gallons.

ALLOWABLE DRAFT:
Estimated allowable draft is 30 mgd with a storage of 25 million gallonms.

TOTAL USE:

Average (1972), 4.27 mgd, metered; maximum daily (7-7-72), 6.3 million
gallons.

INDUSTRIAL USE:

3.0 mgd, estimated. Principal users include Pittsburg Plate Glass Co.,
Dicey Fabrics, Inc., Dover Textile Group, Esther Mill Corporation, and
J. P. Stevens and Company.

TREATMENT :

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

RATED CAPACITY OF TREATMENT PLANT:
10.0 mgd.
PUMPING CAPACITY:
Raw water, 14.1 mgd; finished water, 10.5 mgd.

FINISHED-WATER STORAGE:

One clear well, 9,900,000 gallons; two elevated tanks, 500,000 gallons
each.

FUTURE PLANS:
Plan to erect a 1.0 million gallon elevated tank in near future.

WATER-RESOURCES APPRAISAL:

Surface water: Shelby is in south-central Cleveland County where the
topography is rolling to hilly. The city is drained by tributaries of
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SHELBY, CLEVELAND COUNTY

the First Broad River which flows southward near the west city limits.

The estimated allowable draft of the present source of water, the First
Broad River, is more than six times current use and should be adequate

for the foreseeable future.

Ground water: Shelby is underlain by granite and mica-schist. Drilled
wells in the immediate vicinity of the city average about 160 feet deep,
and reported yields range up to 50 gpm.

With the abundance of surface water available, it is not likely that
ground water will be used for municipal supply. However, the potential
exists to develop moderate supplies of 0.04 to 0.05 mgd per well.
Supplies of this magnitude are adequate for many purposes.



111

CITY OF SHELBY

\/Intuke

N
) :
/ ®
> SHELBY
J )
f =]
' -l
L2 Morion St. z
E.,
S
N ] L
« |
) E. Graham St. A
s e
1 o
\ 5 =
i) w
\
‘\
~ 5
o z
/, -
# e
L. =
A &
A - ry
\\5 PIEN i R
\ S
\ & s
\ N ’
o ’
o 7’
g i ~
© g
\\ s
\\\ i
TR J
\_\ ﬁﬁﬁﬁﬁﬁﬁ , ,I
S
hat V4
0 | 2J WILES
e eee————— -

EXPLANATION

A Treatment plont X sewage treatment plant \Sewow outfall



112

SHELBY, CLEVELAND COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of First Broad RFirst Broad RFirst Broad § First Broad R
water (raw;finished)... Raw Finished Raw Finished
Date of collection.,..... 9- 8-65 9- B-65 9-18-73 9-18-73
Copper (Cu).vvvveerennnes | === | —===——- 0.050 0.040
Cobalt (Co)evrenrrenenens | =~ e | e .000 .000
Zine (Zn)...eieeeecoancan e~ e .010 .030
Chromium (Cr)....veeveeee | ——7o=—=— [ ===—=——= .000 .000
Boron (B)..eeieeeeoanes ol e s o e I .140 .220
Strontium (ST).v.vens.. e | TS | Temmme— .020 .030
Barium (Ba)..veeeeeens veo | T —— e .000 .100
Mercury (Hg)eeeeeveaennes | =m===== e .0000 .0002
Lead (Pb).ieeieireerense. | —===——== | =——=——== - .004 .004
Lithium (Li)eueeieeeansen g | T . 000 .000
Cadmium (Cd)..veevreenns. 3 g A—— .Q00 .000
Arsenic (AS).evercesnens o |ad et~ | e .Q00 .040
Chloride (Cl)........ e 4.2 7.0
Manganese (Mn).......c0.. .03 .03 .Q00 .000
Iron (Fe)ieeeieeannaanen .29 .02 .080 .Q30
Calcium (Ca)eveveveooonsn 3.4 7.9
Magnesium (Mg)..o.vveee.n 1.1 o7 -
Sodium (Na)...... ceeerann 3.8 4.0
Potassium (K)ueeeweeannan 1.9 1.8
Fluoride (F)iveeeeooennnn .1 1.2
Silica (Si02)........ e 11 12
Bicarbonate (HCO3)....... 19 18
Carbonate (CO3)..vevennns 0 6 | — | T -
Sulrfate (SO04)........ e 2.4 8.0
Nitrate (NO3)....oevvun.. A .7
Dissolved Solids......... 44 52
Hardness as CaC03:
Total, . .iieerencnenenns 15 24
Noncarbonate,...... . 2 8 -
Alkalinity as CaCO3...... 13 15
Specific conductance
(micromhos at 25°C).... 44 74
2 7.1 6.4
Temperature (°C)......... 24 —————
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GRAHAM COUNTY
WATER-RESOURCES APPRAISAL

Graham County is in the Blue Ridge Province in western North Carolina.
The North Carolina-Tennessee State line is the western boundary. The county
is nearly all mountainous with about four fifths of the land slopes exceeding
30 percent. Streams slopes are steep and drainage is good. The Little
Tennessee River and Fontana Lake are the north boundary. Santeetlah Lake, a
hydroelectric impoundment, is in the county. Tributaries of the Little
Tennessee River, principally the Cheocah River, drain the county.

The average discharge of streams 1s relatively high, averaging 2.2 mgd
per square mile. Minimum flows generally exceed 0.15 mgd per square mile,
and 7-day, 2-year low flows average 0.4 mgd per square mile. There is an
abundance of surface water available for public supply.

Robbinsville with 480 customers has the largest public water system and
obtains its water from small streams. Fontana Village obtains water from
Fontana Lake, and a private system 1in Tapoco uses the Cheoah River. Roughly
50 percent of rural domestic supplies are obtained from springs with the
remainder from drilled and dug wells. The county population in 1970 was
6,562.

A complex group of interbedded, gradational, and interfingered meta-
morphic rocks underlie the county. Quartzite, metaconglomerate, and meta-
graywacke predominate except along the southeastern boundary where quartzite,
phylitte and schist of the Murphy Marble belt are dominant. Much of the
Tululah Creek valley is underlain by unconsolidated sand, silt, and gravel as
much as 100 feet thick in places. The chief aquifers are the fracture zones
in the bedrock and crushed quartz veins. One well finished near the contact
between the bedrock and the unconsolidated deposits in the Tululah Creek
valley was reported to yield 48 gpm.

Because of the abundance and widespread use of springs, the number of
drilled wells is small. Most drilled wells are less than 150 feet deep with
about half being less than 100 feet deep. Dug wells are usually less than 25
feet deep. The maximum reported yield is 48 gpm and several wells are
reported to yield 30 gpm.

The chemical quality of ground water is good and suitable for most uses
with little or no treatment. Analyses of water from eight wells are avail-
able. Results of these analyses indicate that ground water is usually soft,
slightly acidic, and locally may contain iron concentrations in excess of 0.3
mg/1.

Potential supplies of ground water are adequate, with proper planning
and management, for small industrial, supplemental, or emergency supplies.
It is estimated that wells drilled in favorable locations, such as draws and
small valleys, would yield as much as 0.07 mgd.
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HAYWOOD COUNTY
WATER-RESOURCES APPRATISAL

Haywood County is in the mountains in western North Carolina. The North
Carolina-Tennessee State line is the north boundary. Except for a few flat
areas in the major valleys, the topography 1s hilly to rugged and mountain-
ous. The Pigeon River and its tributaries drain the county. Streamflow
varies considerably with location. The higher-yielding streams are in the
southern quarter, generally the headwaters of the Pigeon River, and the
lower-~yield streams are in the northeast corner. For streams in the southern
quarter, the average discharge is 2.0 mgd per square mile, the 7-day, 2-year
low flow averages 0.5 mgd per square mile, and minimum flows generally
exceed 0.25 mgd per square mile. In the northeast, the average discharge is
0.7 mgd per square mile, the 7-day, 2-year low flow averages 0.15 mgd per
square mile, and minimum flows generally exceed 0.07 mgd per square mile.
With the exception of a few streams which receive industrial or municipal
wastes, the chemical quality of surface water is excellent and requires only
minimum treatment for most uses. All municipal water supplies in the county
use surface water. The municipal systems supply approximately 29,000 of the
county's population of 41,710 (1970).

Metamorphic rocks underlie the county. The southern two-thirds is under-
lain almost entirely by biotite gneiss, a banded granitic rock consisting of
thin layers of quartz and feldspar, alternating with thin layers of black
mica, biotite. Quartzite predominates in the northern third. North and east
of Hepco is a large area underlain by granite gneiss. A belt of mica-schist
separates the biotite gneiss in the southern part from the quartzite and
granite gneiss in the north.

Drilled wells obtain water from the joints, fractures, and other small
openings in the bedrock. Normally, the number and size of fractures decrease
with depth. Wells are usually drilled less than 300 feet. For 36 drilled
wells, the depths range from 36 to 425 feet, and average 154 feet. There is
insufficient data on well yilelds to appraise the water-bearing character-
istics of the various rocks; however, the granite-gneiss appears to be the
better aquifer. The maximum reported yield in available records is 50 gpm.

Topography is an important factor in selecting sites for the higher
yielding wells. The best wells are usually those located in draws and
valleys, yielding, on the average, about 2 1/2 times as much water as those
on hills. It is estimated that wells drilled in favorable locations could

reasonably be expected to yield 35 gpm or more.

The chemical quality of ground water is good, and suitable for most uses
with little or no treatment. The water is usually slightly acidic, soft to
moderately hard, but locally may contain iron concentrations in excess of 0.3

mg/1.
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CANTON, HAYWOOD COUNTY

OWNERSHIP:

Municipal. Also supplies Clyde and six water associations. Total popu-
lation supplied, about 9,000 in 1973 (2,500 metered customers, 850 of
which are in suburban areas).

SOURCES :

Pigeon River: The intakes are at the southern city limits approximately
400 feet west of N. C. Highway 215 at lat 35°31'29", long 82°50'57". The
drainage area at the intake is 133 square miles, approximately.

Rough Creek: The intakes are approximately 3.5 miles north of Canton at
lat 35°35"17", long 82°50'38'". The drainage area at the intakes is 1.3
square miles, approximately.

RAW-WATER STORAGE:
None.
ALLOWABLE DRAFT:
Estimated allowable draft of Rough Creek is 0.2 mgd with no storage.
Estimated allowable draft of Pigeon River is 25 mgd with no storage.
TOTAL USE:

Average (1973) 1.12 mgd, metered; maximum daily (7-24-73) 1.82 million
gallons.

INDUSTRIAL USE:
0.15 mgd, estimated.
TREATMENT :

Pigeon River: Prechlorination, coagulation with alum and lime, sedi-
mentation, rapid sand filtration, adjustment of pH with lime, post
chlorination, and fluoridation.

Rough Creek: Pressure filtration, chlorination, and fluoridation.
RATED CAPACITY OF TREATMENT PLANT:

Pigeon River plant, 2.0 mgd. '

Rough Creek plant, 0.6 mgd.
PUMPING CAPACITY:

Pigeon River: Raw water, 2.1 mgd; finished water, 2.0 mgd.

Rough Creek: gravity; capaclity of the line is approximately 0.6 mgd.
FINISHED-WATER STORAGE:

One clear well, 100,000 gallons; two reservoirs, 750,000 and 550,000
gallons, and one tank in Clyde, 450,000 gallons.

FUTURE PLANS:

No definite plans in January 1973. A new treatment plant and dam at
Rough Creek for construction in 4 to 5 years are under consideration.
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CANTON, HAYWOOD COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Canton is in the Pigeon River Valley in east-central Hay-
wood County. The Pigeon River and its tributaries drain all but the east
side of the city which is drained by tributaries of the French Broad
River. For streams draining the immediate area, the average discharge is
1.5 mgd per square mile, the 7-day, 2-year low flow is 0.5 mgd per square
mile, and minimum flows generally exceed 0.1 mgd per square mile.

Canton normally withdraws as much water as it can from Rough Creek
and obtains the remainder from Pigeon River. 1In 1973, 47 percent of the
water requirements were obtained from Rough Creek. The water withdrawn
from Rough Creek is limited to the capacity of the line or to the amount
of water available, which is sometimes less than the capacity of the line.
There 1s ample water in the Pigeon River to meet the needs of the city
for the foreseeable future.

Ground-water: Biotite-gneiss is the predominant rock underlying Canton.
Wells in this unit in the Canton vicinity are usually drilled from 50 to
150 feet deep. The maximum reported yield in available records is 25
gpm. With the abundance of surface water available it is not likely that
ground water will be used for the municipal supply.

The chemical quality of ground water is good, however, locally iron
concentrations may exceed 0.3 mg/1l.
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CANTON, HAYWOOD COUNTY

ANALYSES
(In milligrams per litre)

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

Date of collection.......

Pigeon R.
Raw

Pigeon R.
Finished

9~ 9-65

Rough C.

9- §~65

Rough C.
Finished

9= 9»65

Copper (Cu)..vuvenennnnen
Cobalt (CO)uvrrvnreennnnn
Zinc (Zn)..veeevrennneens
Chromium (Cr)...ueeeeesann
Boron (B)e.veeeeenenanann
Strontium (Sr).....vveu..
Barium (Ba).ve.eeeoeoooss
Mercury (Hg)eeeeweaoanwes
Lead (Pb) .. ieenennse
Lithium (Li)eeveeeneennne
Cadmium (Cd)....vvvuernn.
Cyanide (CN)..vvevernnnnn
Chloride (Cl1)..viveueense
Manganese (Mn).....eeeu..
Iron (Fe)eeerewweeonoennn
Calcium (Ca)..vvrerecanse
Magnesium (Mg).eeeevvveo.e
Sodium (Na).eeeeeeeeouenose
Potassium (K)ueeeeuonouse
Fluoride (F)uv.eeeoenanse
Silica (S102)...veeennen.
Bicarbonate (HCO3).......
Carbonate (CO3)..vvveun..
Sulrate (SO4). . .eveeeesss
Nitrate (NO3)....ccvven..
Dissolved Solids,........

Alkalinity as CaCO3......

[ROUOR

——— i e e o .

e . . e et

11

o

COoOOHEHPM;OOWNM

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

5] 5 e

Temperature (°C).........

. e e e

43
7.2

41

15

Note:

See next page for additional analyses.
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CANTON, HAYWOOD COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Pigeon R. Pigeon R.

water (raw;finished)... Raw Finished
Date of collection....... 1-28-74 1-28-74
Copper (Cu)...... Ceeeeann 0.010 0.002
Cobalt (CO)evrevenonsnans .000 .000
ZimetWCZadl Y . 14N b S .120 .050
Chromium (Cr).eeevececces .000 .000
Boron (B)..eeeeeenevenons .000 .000
Strontium (ST)eeeveeenens .040 .070
Barium (Ba).eeeesvosoasns . 000 . 000
Metenry (Hglsoeesosccians .0000 .0001
Lead (Pb)..vevevenens .ood .000 .000
Lithium (Li)eeeeeeeeencas .000 .000
Cadmium (Cd).eveeeevneeenn .002 .002
Arsenic (AS)..seececenns . .016 .006
Chloride (Cl)...vvvvrenns -7 2.2
Manganese (Mn)........... .000 .000
Iron (Fe)uveeweeenoeonnns .100 . 040
Oaleiom (Ba)i455 A05 JL8E S P
Magnesium (Mg)......000us
Sodium (Na)...eeseeveoeons ——————— e
Potassium (K).v.vveovaonn e —lm
Flioride* (F)h . L hashds ———— e
Sildca (S102). .. ccvenioes | =m=——=— e ——
Bicarbonate (HCO3)....... e e
Carbonate (CO3)..vvveeves | ==——=———v ——————
Sulfate (SO04)...vieeveeee | ——=m==——— ———
Nitrate (NO3)...ivieeveees | ——====—— | ——————-
Dissolved Solids.,..ceeee | ==m=—m—m—— | =——cece—-—
Hardness as CaCO3:

Total,...iiveecrenneses | =mmmmmm— | e——————

Noncarbonate......eee0e | =——————o ——————
Alkalinity as CaCO03...... | ==————=—= | —=——e-r

Specific conductance
(micromhos at 25°C),...
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WAYNESVILLE, HAYWOOD COUNTY

OWNERSHIP:

Municipal. Also supplies Junaluska Sanitary District, Lake Junaluska
Assembly, and Hazelwood. Total population supplied, about 20,000 in
1973 (3,600 metered customers, and 800 to 1,000 unmetered customers).

SOURCES :

Rocky Branch impounded: The intakes are at the dam about 800 ft north
of the treatment plant at lat 35°25'40", long 83°00'43". The drainage
area at the intakes is 1.31 square miles.

Allen Creek impounded: The intakes are about 500 feet south of the
treatment plant at lat 35°25'29", long 83°00'33". The drainage area at
the intakes 1s 13 square miles, approximately.

RAW-WATER STORAGE:
Rocky Branch impoundment, about 300,000 gallons.
Allen Creek impoundment, about 500,000 gallons.
ALLOWABLE DRAFT:

Combined estimated allowable draft of Rocky Branch and Allen Creek is 3.0
mgd with negligible storage.

TOTAL USE:

Average (1973) 4.22 mgd, metered; maximum daily (9-28-73) 5.77 million
gallons.

INDUSTRIAL USE:

2.3 mgd, estimated. Principal users include Champion Paper Co., Dayco
Southern-Division of Dayco Corporation, A. C. Lawrence Leather Co., and
Unagusta Manufacturing Corporatiom.

TREATMENT :

Prechlorination, coagulation with alum and caustic soda, sedimentation,
high-rate, mixed-media filtration, addition of phosphate compounds for
corrosion control, adjustment of pH with caustic soda, post chlorination,
and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:
8.0 mgd.

PUMPING CAPACITY:
Raw water, gravity; finished water, gravity and one 150 gpm booster pump
in the distribution system.

FINISHED-WATER STORAGE:

One clear well, 150,000 gallons; two ground storage tanks, 1,000,000 and
100,000 gallons. Also have two tanks, 250,000 and 50,000 gallons not in

use.
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WAYNESVILLE, HAYWOOD COUNTY

FUTURE PLANS:

A 875-million gallon raw water reservoir on Allen Creek is scheduled for
construction with completion in approximately two years. Also plan,
within next five years, to increase filter plant capacity to 12 mgd and
construct a 1.0-million gallon finished water reservoir.

WATER-RESOURCES APPRAISAL:

Surface water: Waynesville is in west-central Haywood County. The topo-
graphy is hilly with mountains to the north and west. Richland Creek and
its tributaries drain the city. For streams draining the immediate
vicinity, the average discharge is 1.4 mgd per square mile, the 7-day,
2-year low flow is 0.4 mgd per square mile, and minimum flows generally
exceed 0.2 mgd per square mile. Current use exceeds the estimated allow-
able draft of Allen Creek indicating that shortages could occur in a
dry year. However, when the proposed 875-million gallon reservoir is
completed, the allowable draft will be more than twice current use.

Ground water: Biotite gneiss predominately underlies Waynesville. No
records are available for wells in the city. In surrounding area,
however, wells in this rock unit are normally drilled 50 to 150 feet deep
and the maximum reported yield is 14 gpm. Available records are for
domestic wells and the reported yields are probably low. Domestic wells
are usually drilled in sites selected for convenience to point of use
rather than for high yield. Wells drilled in carefully selected sites,
such as draws, could reasonably be expected to yield 25 gpm or more.
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WAYNESVILLE, HAYWOOD COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Allen Cr. Allen Cr. Allen Cr. Allen Cr.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 9- 8-65 9- 8-65 1-28-74 1-28-74
Copper {88 .ol vie o bstins o ) ]| Dimmmmriia T 0 e e 0.001 0.003
Cobalt (06D .anililay wabisnl mimimma—EN1 Semrmre— .000 .000
Zimcs CZode whiit cahinsiant |l Te=msm ) Se=ta—rs .060 .090
Chromium (Cr)iv.eeeeceoas |  =mm=me—= | ——————— .000 .000
Boron (B)ue Jaiih vaisieaail o bemmmm——_— | ] e mm— .010 .000
SErentling (Sr) ..o cosnans | —=mmmm—— ] gt .000 .000
BATIER PR v e vam vin conne sn, | b= Ul e .000 -000
T o T e AR G gl e .0000 .0000
Taad [CPBY. s cusapansse vven |  mmmmmmm— ] —me—mem— .003 .003
T thAUm CLd ) v i v s ame is se | = [ St s .000 .000
CHATNN . (CEA) e « v s's o i rnais | o e U I == .000 . 000
Arsenic (AS).esveesenssee | m——mm——— | ——————— .000 .003
Chdloride:- (CCL): .o i evenins 0.5 1.9 .6 21
Manganese (MN)....ceceeen .05 .02 .010 .010
TEOm CEEY:, o o605 ooere oo st winny .06 .00 .050 .050
CELCEND CC2) s e s v iessionnes 2.4 3.2
Magnesium (Mg)..ccvconeee .2 .6
Sl ium CNA) A% & wie va s s s siné 153 1.2
Potassium (K)eeoveoovoons .6 5
PIaoinn £F)..ccveinoonsns .0 .0
SHl LT ST02Ditisi. o o i » i lom 9.3 9.5
Bicarbonate (HOO3). 4.« ils 12 d3vd alcljabmoegroani)s TR
Carbonete (BOS). . tuiaaman 0 0
Sulifartba (B04) . ool ou k. i 1.0 28 on wlotmmmmme=— |l e
Nitrate (NO3)....eveenenn .0 .1 -
Dissolved Solids......... 25 %2 " Jagorbivesrrshul L
Hardness as CaCO03:

o i e e 8 11

Noncarbonate.....eeoe.. 0 1
Alkalinity as CaCO3...... 10 ik PR ) R e e
Specific conductance

(micromhos at 25°C).... 20 29 16 69
DERRN . c b clee sk . o%s LaEe v El 6.9 7.1
Temperature (°C)......... | =——————-
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HENDERSON COUNTY
WATER-RESOURCES APPRAISAL

Henderson County is in the Blue Ridge Province in southwestern North
Carolina. The North Carolina-South Carolina State line is the south boundary.
The topography is characterized as a dissected central plateau bounded by
the Pisgah Ridge on the northwest and the Blue Ridge front on the south and
east. Roughly 75-80 square miles of the county is mildly rolling valley
land. Tributaries of the Tennessee River Basin, principally Mills and French
Broad Rivers and Mud, Clear, Cane and Hoopers Creeks, drain about three-
fourths of the county. The remainder is drained by the Green and Broad
Rivers of the Wateree River basin.

Streamflow varies considerably across the county, generally being
greater in the western third and smaller in the north central part. For
streams in the western third, the average discharge is 1.9 mgd per square
mile, the 7-day, 2-year low flow is 0.6 mgd per square mile, and minimum
flows generally exceed 0.3 mgd per square mile. In the north central part,
the average discharge is 0.9 mgd per square mile, the 7-day, 2-year low flow
is 0.25 mgd per square mile and minimum flows generally exceed 0.l mgd per
square mile. Hendersonville, who also supplies Mountain Home, Flat Rock,
Saluda, Balfour, and Laurel Park, obtalns its water from surface sources.
Fletcher, on the Buncombe-Henderson county line obtains its water supply from
Asheville. Most other smaller communities and rural domestic supplies use
ground water. Hendersonville supplies more than one half of the county popu-
lation of 42,804 (1970).

A wide variety of metamorphic rocks underlie Henderson County. The
northwest corner i1s underlain by blotite-gneiss. A narrow northeast trend-
ing belt of schist adjoins the gneiss. The most predominant unit, Henderson
granite-gneiss occurs in a northeast trending belt covering the central half.
In the southeastern quarter a complex of granite gneiss, schist, hornblende
gneiss and quartzite outcrops.

Much of the gentle undulating land most suitable for ground-water _
development is underlain by Henderson Gneiss. According to available '
well records, this unit is the best aquifer in the county. The maximum
reported yield of drilled wells is 80 gpm and several ylelds were reported as
"couldn't pump down." The average of reported yields is 24 gpm and the
average depth is 118 feet with a range of 48 to 246 feet. For drilled wells
in all rock units, the average yield is 18 gpm and the average depth is 118
feet.

The chemical quality of ground water is suitable for most uses with
little or no treatment. Locally, iron concentrations may exceed 0.3 mg/l.
Chemical analyses of water from fourteen wells are available and iron concen-
trations exceed 0.3 mg/l in seven wells.

Ground water will continue to be an important source of supply for rural
users. The potential ground water supply is also adequate, with proper plan-
ning and management for small industrial and municipal needs. It is esti-
mated that if wells are drilled in favorable sites and spaced to prevent
pumping interference, yields of 0.07 to 0.08 mgd can reasonably be expected.
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HENDERSON COUNTY
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HENDERSONVILLE, HENDERSON COUNTY

OWNERSHIP:

Municipal. Also supplies Mountain Home, Mills River, Valley Hill, Flat
Rock, Saluda, Balfour and Laurel Park. Total population supplied, about
25,000 in 1973 (7,146 metered customers, 4,618 of which are in suburban
areas).

SOURCES :

North Fork Mills River impounded by a low dam: The intakes are approxi-
mately 14.5 miles northwest of Hendersonville at lat 35°25'10", long
82°40"32". The drainage area at the dam is 11 square miles, approxi-
mately.

Bradley Creek impounded by a low dam: The intakes are approximately 13
miles northwest of Hendersonville at lat 35°22'15", long 82°40'17". The
drainage area at the dam is 8.3 square miles approximately.

Mills River: The intakes are approximately 8 miles northwest of Hender-
sonville at lat 35°23'29", long 82°34'07". The drainage area at the
intakes is 70 square miles, approximately.

RAW-WATER STORAGE:
Reservoir on North Fork Mills River, approximately 3.5 million galloms.
Reservoir on Bradley Creek, approximately 3 million gallons.

ALLOWABLE DRAFT:

Estimated allowable draft of North Fork Mills River is 2.7 mgd with a
storage of 3.5 million gallons.

Estimated allowable draft of Bradley Creek is 2.1 mgd with a storage of 3
million gallons.

Estimated allowable draft of Mills River is 15.3 mgd with no storage.
TOTAL USE:

Average (1973) 4.5 mgd, metered; maximum daily (8-31-73) 5.9 million
gallons.

INDUSTRIAL USE:

2.0 mgd, estimated. Principal users include Berkely Mills Corporationm,
General Electric Company, and Consolidated Aluminum Corporation.

TREATMENT :
North Fork Mills River and Bradley Creek: chlorination.

Mills River: Prechlorination, coagulation with alum and soda ash, sedi-
mentation, rapid-sand filtration, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:
Mills River plant, 3.0 mgd.
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HENDERSONVILLE, HENDERSON COUNTY

PUMPING CAPACITY:

North Fork Mills River and Bradley Creek: Raw water, gravity; finished
water gravity with 3.5 mgd booster pump in line.

Mills River: Raw water, 3.6 mgd; finished water, 3.0 mgd.

FINISHED-WATER STORAGE:
One clear well, 250,000 gallons; one reservoir 10,000,000 gallons.

FUTURE PLANS:

The city plans to cover the finished water reservoir; and within the next
four years increase the treatment plant capacity to 12 mgd and begin
treating water from North Fork Mills River and Bradley Creek at the Mills
River plant.

WATER-RESOURCES APPRAISAL:

Surface water: Hendersonville is in the center of Henderson County where
the topography is mildly rolling and hilly. The city is drained by Mud
Creek and its tributaries. The average discharge of streams draining the
city is 1.3 mgd per square mile, the 7-day, 2-year low flow averages 0.4
mgd per square mile, and minimum flows generally exceed 0.2 mgd per
square mile. The estimated allowable draft of the present sources of
supply is many times greater than current use and these should be ade-
quate for the foreseeable future.

Ground water: Hendersonville is underlain by rocks of the Henderson
Gneiss. Wells in the Hendersonville vicinity in this rock
unit average 118 feet deep and the average reported yield is 24 gpm.
With the abundance of surface water available, it is not likely that
Hendersonville will use ground water as a source of supply. However, the
amount of ground water available is sufficient for small industrial or
air-conditioning use.
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CiITY OF HENDERSONVILLE
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HENDERSONVILLE, HENDERSON COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of N.F.Mills R|{ Mills R. Mills R.

water (raw;finished)... Finished Raw Finished
Date of collection....... 6-13-63 1- 7-74 1- 7-74
COpDAE “COUY wiaioinais s g s cuim| o et 0.018 0.001
e 00 D 5.5 & = rbriy o e .000 .001
il oI 2 /3 ) O e e | S e - - .020 .008
CHOOMIN (O ) o v o o0« oman . e =—— .017 .005
BOEGT CBITa st o 5 o vidiide 7ot L] as . 000 .000
BHOREROE R o b v v | .000 .000
Bar1Gm" CBRY oo o g e ninnoblan. i .000 .000
e K e e —————— .0000 .0000
612k (N0 Lt gl S B Lot e .006 .005
i e OBl Y e a5 » 6 i ot o ome .000 .000
Gadnium, CBd ), . oo o ownssoea ———tat . 006 .005
Arsenic (AS)...... e 1 s —_—————— .002 .000
Chloridsd (CL)...cecensess 2.9 1.8 £ )
Manganese (MN)....veeeann .00 .000 .000
Lron (@Hedd o4l odds. ma1nys. .01 .000 .000
GaletiumdBads . see S aa%. 0] 1.0 1.2 3.0
Magnesium (Mg)..veevannss A b .3
Sodium (Na). svesessboodns 1.4 .9 11
Potassium (K).,...... il A A o7
I RIS s G R e .0 .0 .0
LA R CRROZ) . i vin s » o i s oo 6.5 D 5.6
Bicarbonate (HCO3)....... 7 6 21
Carbonate (CO3)....camean- 0 0 0
SuLEata™(SOG), o« cans s pas .6 1.4 11
Nitrate (NO3)....0v0caons .0 .18 .18
Dissolved Solids......... 17 28 50
Hardness as CaC03:

MOERL 5T St e aia o os ik 405005 A 5 9

Noncarbonate......oe... 0 0 0
Alkalinity as CaCO3...... 6 S 17
Specific conductance

(micromhos at 25°C).... 18 15 74
P e Sieare, & e A s ¥4 g pCa 6.7 6.9 8.3
Temperature (°C)......... e
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JACKSON COUNTY
WATER-RESOURCES APPRAISAL

Jackson County 1is in the mountain province in western North Carolina.
The North Carolina-South Carolina State line is the southern boundary. The
topography ranges from low rolling hills to rugged mountains. The area
along the Tuckasegee River in the central part of the county is characterized
by low rolling hills. The Tuckasegee River, which flows northwestward
through the center of the county, and its tributaries drain all but the
southernmost portion, which is drained by the Horsepasture, Whitewater, and
Chattooga Rivers and their tributaries. Runoff of streams in the southern
third of the county is among the greatest in the State. For streams in the
south, the average discharge is 2.6 mgd per square mile, the 7-day, 2-year
low flow is 0.55 mgd per square mile, and minimum flows generally exceed 0.3
mgd per square mile. Runoff in the north is considerably less. TFor streams
in the north, the average discharge Is 1.5 mgd per square mile, the 7-day,
2-year low flow is 0.4 mgd per square mile, and minimum flows generally
exceed 0.2 mgd per square mile. Five reservoirs, East Fork Lake, Wolf Creek
Lake, Bear Creek Lake, Cedar Cliff Lake, and Thorpe Reservoir, regulate the
flow of the Tuckasegee River.

Sylva and the Western North Carolina University system obtain their
water supply from surface sources. The Cherokee System serving an area along
U. S. 19 also uses surface water. Dillsboro and other smaller communities
use ground water. The county population in 1970 was 21,593.

Geologically, Jackson County is divisible into three sections. The
southern half is underlain by roughly equal amounts of biotite gneiss and
granite gneiss. North of this intermixed area, is a large area in which
biotite gneiss 1s almost the only rock type. The northern quarter is under-
lain by several northeast trending belts of biotite gneiss, quartzite, mica-
schist, and granite gneiss. The overlying weathered material and alluvium is
more than 100 feet thick in some of the valleys. Springs are numerous and
many are used for domestic supplies in remote areas. There are insufficient
well records to make an appraisal of the water-bearing characteristics of the
various rock units in the county. However, wells in the granite gneiss
gnerally have higher yields.

Wells are normally drilled between 50 and 300 feet deep. For 35 drilled
wells, the average depth is 149 feet, with a range of 20 to 427 feet. One
well 250 feet deep in Webster was reportedly pumped 12 hours at 100 gpm with
no drawdown. The yields of several wells used for commercial and municipal
purposes exceed 50 gpm and yields exceeding 30 gpm are not uncommon.

The chemical quality of ground water is good and suitable for most uses
with little or no treatment. The water is usually soft or only moderately
hard, slightly acidic, and contains less than 0.3 mg/l of ironm.

The amount of ground water available for development is adequate, with
proper planning and management, for small industrial and municipal needs.
Wells drilled in carefully selected sites, such as draws, sags, and topo-
graphically low areas, can reasonably be expected to yileld 0.05 to 0.07 mgd
per well.
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JACKSON COUNTY
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SYLVA, JACKSON COUNTY

OWNERSHIP:
Municipal. Total population supplied, about 2,550 in 1973 (1,103 metered
customers, 300 of which are in suburban areas).

SQURCES :

East Fork Fisher Creek: The intake is approximately 3.2 miles north of
Sylva at lat 35°25'31", long 83°11'14". The drainage area at the intake

is 0.6 square miles, approximately.

West Fork Fisher Creek: The intake is approximately 3.3 miles north of
Sylva at lat 35°25%28", long 83°11'26". The drainage area at the intake

is 1.0 square miles, approximately.

Dills Creek:; The intake is approximately 2.7 miles north of Sylva at lat
35°25'11", 1long 83°12'15". The drainage area at the intakes is 0.9

square miles, approximately.
RAW-WATER STORAGE:
Raw water reservoir, 1.0 million gallons.

ALLOWABLE DRAFT:

Combined estimated allowable draft of East Fork Fisher Creek, West Fork
Fisher Creek, and Dills Creek is 0.65 mgd with a storage of 1.0 million

gallons.

TOTAL USE:

Average (1973) 0.2 mgd, estimated, maximum daily not available but is
estimated as 0.225 mgd.

INDUSTRIAL USE:

0.10 mgd, estimated. Principal users include the Mead Corporation,
Heritage Quilts Co., Sylco Corporation, and Skyland Textiles.

TREATMENT:

Prechlorination and rapid-sand filtrationm.
RATED CAPACITY OF TREATMENT PLANT:

0.4 mgd.
PUMPING CAPACITY:

Raw water, gravity; finished water, gravity.
FINISHED-WATER STORAGE:

One clear well, 375,000 gallons.

FUTURE PLANS:

/In January 1974, a new 7.0 million gallon raw water reserveir, and a
new intake and raw water line from Fisher Creek were under construction.
A 500,000 gallon finished water reservoir is planned in the next two

. years.
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SYLVA, JACKSON COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Sylva is in a relatively narrow valley in northern Jackson
County. Scott Creek and its tributaries drain the city. The average
discharge of streams draining the immediate vicinity is 1.5 mgd per
square mile, their 7-day, 2-year low flow averages 0.45 mgd per square
mile, and minimum flows generally exceed 0.20 mgd per square mile. The
estimated allowable draft of the current sources is three times the esti-
mated current use and the planned 7.0 million gallon raw water reservoir
will provide an additional margin of safety. However, if demand in the
future exceeds the supply, water could be obtained from Scott Creek above
the Mead Corporation waste outfall. The minimum daily flow of Scott
Creek at Sylva since June 1941 was 14.2 mgd in 1954, a very dry year.

Ground water: Sylva is underlain by biotite gneiss. Reported well yields
in this rock unit in the immediate vicinity are as high as 50 gpm. Wells
are normally drilled from 50 to 300 feet and average 150 feet.

The scaricity of records of drilled wells of tested capacity
prevents an accurate appraisal of ground-water conditions in the city.
However, it is estimated that wells drilled in carefully selected sites
have a potential yield of 0.06 mgd.
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CITY OF SYLVA
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SYLVA, JACKSON COUNTY

ANALYSES
(In milligrams per litre)
SO:ZEE; ?Ea&yginzihed) Combinedéj Combinedbj
’ -t Finished Finished
Date of collection..,..... 9 -8-65 1-11-74
Copper (Cu)...... w5 o noo o i TEEEIEREES 0.004
COBELTE FEOT, o v s s »vonssnn Jho Prie—— .003
4 e i 1 R e e . 040
COEOEE A CEY. s v cnos sime Joi e .000
5 M SR (. .040
ELEOREHIE S . . o . oo s s P .000
BEURR G a6 e o e v 0o i ] ple et T .000
B B r s =% apoow ooy o E———— .0000
I RO .039
Rl alEE ), ol oieisly o o]0 sl .000
Cadimdamnal B0 Y i o céiniels indeenl Ui .000
Arsenic (A8)..sveevscess Pk (e .006
Chloeide (CL). ¢ o000 0 by 1.9 1.6
Manganese (M0)..eeveeenes .00 .017
£ g e R .00 .050
Calcium (Ca)........ 1.2 | -
Magnesium (Mg)eeeeaeacsns 02 by emm———
SAdiim THA): s acaousssssns SBIT S
Potassium (K)eeeosoeoaans o s -
Fluenldg R o r i ews seiis il e
LR L Al 7.2 | ————
Bicarbonate (HCO3)....... 5 | mmme———
Carbonate (Q03). . isi. L G ool sk
Sulfate (SO&4)....ccc00aene B Le  Jiu—==Res
Nitvate (MOSM.uinetisi. i igah ulngret=gsse
Dissolved Solids......... 15 2 | —m——m———
Hardness as CaCO3:
MeEal i aadaml g 19 e N R
Noncarbonate........... 0 ———————
Alkalinity as CaCO3...... O
Specific conductance
(micromhos at 25°C).... 3 o by TeemEes
Bl et araale B . ZHOR 6.1 | =m=—————
Temperature (°C)......... | =—==——== | =——————

E-/Dills and Fisher Creek combined.

b-/E. F. Fisher Creek, W. F. Fisher Creek and Dills Creek combined.
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MACON COUNTY
WATER-RESOURCES APPRAISAL

Macon County is in the mountains in western North Carolina. The North
Carolina-Georgia State line i1s the southern boundary. The topography is
mostly mountainous except for a relatively low hilly area along the Little
Tennessee River Valley. Practically the entire county is drained by the
Nantahala and Little Tennessee Rivers and their tributaries. Tributaries of
the Chatooga River drain a small area along the southern boundary. The
average discharge of streams is among the highest in the State, with some
streams averaging as much as 2.8 mgd per square mile. For all streams, the
average discharge is 2.1 mgd per square mile. Minimum flows generally exceed
0.25 mgd per square mile, and 7-day, 2-year low flows average 0.5 mgd per
square mile.

Highlands obtains its water from surface sources. Franklin is currently
using ground water but is considering using Cartoogechaye Creek as a source.
These are the only municipal water systems in the county and they serve
approximately 7,000 of the county population of 15,788 (1970).

Three rock types predominate in Macon County: granite gneiss in the
southeast corner; quartzite along the northwest border; and most abundant of
all, biotite gneiss in the remainder of the county. The overlying mantle of
weathered rock and alluvium is non—existent in places and more than 100 feet
thick in some of the larger stream valleys. Available records do not allow
an accurate appraisal of the water-bearing characteristics of the various
rock units; however, the highest reported yields are for wells drilled in the
granite gneiss. '

Drilled wells obtain water from joints, faults, and other fractures in
the bedrock. Generally, the number and size of openings in the bedrock
decrease with depth and drilling to great depths is not warranted. As a
general rule, if water has not been obtained at 300 feet, the chances of
obtaining water by drilling deeper are slim. However, the maximum reported
yield in available records is 165 gpm from a well 800 feet deep in the High-
lands area.

The topography of a well gite is more significant to yield thamn rock
type. Water flowing over the land surface tends to carve draws and valleys
along the lines of least resistance, such as fault or fractures zones, and
usually these openings are more abundant in valley floors. In Macon County,
wells in draws and valleys, on the average, yield about 2 1/2 times as much
water as wells on hills. It is estimated that wells drilled in carefully
selected sites and spaced to prevent pumping interference, could reasonably
be expected to yield 0.04 to 0.05 mgd per well.

The chemical quality of ground water is generally good. The water is
usually slightly acidic, soft to moderately hard, and locally may contain
iron concentrations in excess of 0.3 mg/l.
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FRANKLIN, MACON COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,500 in 1973 (1,310 metered
customers, 350 of which are in suburban areas).

SOURCE:

Eleven wells (Nos. 1-3, 7-13, 16).
Well No. 1 (Creamery), Ma 20, located at lat 35°10'48", long 83°23'23".

Driller: . Date drilled: 1910. Total depth: 335 ft. Diam: 6
in. Cased to: - . Type of finish: open hole. Topography: valley.
Aquifer: ©biotite gneiss. Static water level: . Yield: 75 gpm.
Pump setting: . Type pump: turbine.

Well No. 2 (Angel), Ma 26, located at lat 35°11'17", long 83°22'36".
Driller: Virginia Machine and Well Co. Date drilled: 1926. Total
depth; 755 ft. Diam: 8 in cased to; 30-35 ft. Type of finish: open
hole. Topography: valley. Aquifer: biotite gneiss. Static water
level: ~__« Ydield: 20 gpm. Pump setting: 218 ft. Type pump:
turbine.

Well No. 3 (McConnell), Ma 16, located at lat 35°11'17", long 83°23'02".
Driller: Robbins. Date drilled: 1938. Total depth: 445 ft. Diam:
8 in. Cased to: 25 ft? Type of finish: open hole. Topography:
valley. Aquifer; biotite gneiss. Static water level: . Yield:
65 gpm. Pump setting: . Type pump: turbine. '

Well No. 7 (Green Street), Ma 24, located at lat 35°11'10", long 83°23'18".
Driller: Rogers. Date drilled: 1957. Total depth: 200 ft. Diam:
8 In. Cased to: 40 ft. Type of finish: open hole. Topography:
valley. Aquifer; biotite gneiss. Static water level: . Yield:
20 gpm. Pump setting: . Type pump: submersible.

Well No. 8 (George Reid), Ma 22, located at lat 35°11'08", long 83°23'24".
Driller: Virginia Well Supply. Date drilled: 1957. Total depth: 464
ft. Diam; 8 in. Cased to: 60 ft. Type of finish: open hole. Topo-
graphy: draw. Aquifer: quartz biotite gneiss. Static water level:

. Yield: 28 gpm. Pump setting: . Type pump: submersible.
Well No. 9 (Ulco Drive), Ma 17, located at lat 35°10'03", long 83°22'50".
Driller: . Date drilled: 1958. Total depth: 465 feet. Diam:
8 in. Cased to: 30-40 ft. Type of finish: open hole. Topography:
valley. Aquifer: biotite gneiss. Static water level: . Yield:
17 gpm. Pump setting: . Type pump: submersible.

Well No. 10 (Cranford Subdivision), Ma 71, located at lat 35°10'38", long
83°24'12". Driller: Rogers. Date drilled: 1961. Total depth: 501
ft. Diam: 8 in. Cased to: 30-35 ft. Type of finish: open hole.
Topography: wvalley. Aquifer: quartz blotite gneiss. Static water
level: . Yield: 30 gpm. Pump setting: . Type pump: sub-
mersible.

Well No. 11 (Alex Arnmold), Ma 14, located at lat 35°11'13", long 83°21'53".

Driller: Virginia Well and Supply. Date drilled: 1962. Total depth:
616 ft. Diam: 8 in. Cased to: 43 ft. Type of finish: open hole.
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FRANKLIN, MACON COUNTY

Topography: slope. Aquifer: quartz biotite gneiss. Static water
level: . Yield: 49 gpm. Pump setting: . Type pump: sub-
mersible.

Well No. 12 (Alsup), Ma 25, located at lat 35°10'48", long 83°24'22".
Driller: Virginia Well and Supply. Date drilled: 1962. Total depth:

515 ft. Diam: 8 in. Cased to: ft. Type of finish: open hole.
Topography: valley. Aquifer: quartz biotite gneiss. Static water
level: ft. Yield: 90 gpm. Pump setting: . Type pump:
turbine.

Well No. 13 (Georgia Road), Ma 69, located at lat 35°09'38", long 83°23'40".
Driller: Virginia Well and Supply. Date drilled: 1967. Total depth:
600 ft. Diam: 8 in. Cased to: . Type of finish: open hole.
Topography: valley. Aquifer: . Static water level:

Yield: 42 gpm. Pump setting: . Type pump: submersible.

Well No. 16 (Belden well), Ma 70, located at lat 35°09'57", long 83°23'32".
Driller: Hedden Brothers. Date drilled: 1972. Total depth: 250 ft.
Diam: 8 in. Cased to: . Type of finish: open hole. Aquifer:

. Static water level: . Yield: 120 gpm. Pump setting:
Type pump: submersible.

TOTAL USE:
Average (1973) 0.39 mgd, metered; maximum daily not available.
INDUSTRIAL USE:

0.04 mgd, estimated. Principal users include Franklin Mineral Products,
Blue Bell, Inc., and Electric Cord Products Co.

TREATMENT :
None.
RATED CAPACITY OF TREATMENT PLANT:
None.
PUMPING CAPACITY:
Raw water, not available. Combined reported yield of wells is 0.74 mgd.
For short periods, pumping capacity probably exceeds 1.0 mgd.
FINISHED-WATER STORAGE:

One elevated tank, 60,000 gallons; five stand pipes, 120,000, 120,000,
153,000, 200,000 and 300,000 gallons.

FUTURE PLANS:

Construction of a filter plant and use of Cartoogechaye Creek as a source
of supply are under consideration.

WATER-RESOURCES APPRAISAL:

Surface water: Franklin is in east-central Macon County in the valley of
the Little Tennessee River. The topography is characterized as a valley
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FRANKLIN, MACON COUNTY

flat with rolling hills and surrounding mountains. The city is drained
by the Little Tennessee River, and its tributaries. The Cullasaja River
flows into the Little Tennessee at the southeast side of the city. The
average discharge of streams draining the immediate vicinity is 1.9 mgd
per square mile. The 7-day, 2-year low flow averages 0.55 mgd per square
mile, and minimum flow generally exceeds 0.2 mgd per square mile. There
1s an abundant supply of surface water available for municipal supply.
Cartoogechaye Creek is presently being considered as a source of supply.
The minfmum discharge recorded since 1961 at a Geological Survey gaging
station on Cartoogechaye Creek near Franklin was 21 mgd.

Ground water: Metamorphic rocks, principally biotite gneiss, underlie
Franklin. Records of well casing lengths indicate that the thickness of
overlying weathered rock and aluvium is as much as 65 feet in the city.
The eleven wells supplying the city range in depth from 200 to 755 feet,
averaging 452 feet, and range in yield from 17 to 120 gpm. Well Nos. 4,
5, 6, 14 and 15 have been abandoned due to low yield or high irom
content.

The chemical quality of ground water is somewhat variable. The
water 1is soft to moderately hard, and dissolved solids range from 28 to
99 mg/l. Iron concentrations in one well were as high as 0.96 mg/l.
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FRANKLIN, MACON COUNTY

ANALYSES
(In milligrams per litre)

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

Date of collection...e...

Well No. 2
5-21-64

Well No. 1
5-21-64

Well No.
9- 7-65

3

Well No. 7
9- 7-65

Copper (Cu)...... PN 3> o
Cobalt (CO).vrerereananne
Zine (Zn)..eeeeenoeooanss
Chromium (Cr)..eeeeeennss
Boron (B)....covunnn ceene
Strontium (Sr).veveeeenss
Barium (Ba).eeeeeeoeennnn
Mercury (Hg)eeeeerreoanas
Lead (Pb)..vveeeeeencones
Lithium (Li)..veennn. .
Cadmium (Cd).v.eveveacnons
Cyanide (CN).:vuiveveneanse
Chloride (C1).....c0en...
Manganese (Mn).....couuse
Iron (Fe)ivereeweenroones
Calcium (Ca)eeeeennncases
Magnesium (Mg)..e.evene. .
Sodium (Na)..eeveoeeeonns
Potassium (K).v.eeoeoennns
Fluoride (F)...... ceenens
Silica (Si02)...vcvenun..
Bicarbonate (HC03).......
Carbonate (CO3)...evven...
Sulrate (SO4)...vve.. o enn
Nitrate (NO3)...veieeassn
Dissolved SolidS....voco..

———— — g

18 59
17 63

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

DHd a5 40 0sccsasscasonns

Temperature (°C).........

54 145
7.0 7.3
16 18

37
7.1
14

27
5.8
14

Note:

See next page for additional analyses.



145

FRANKLIN, MACON COUNTY

ANALYSES
(In milligrams per litre)

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

Date of collection.......

Well No. 9
9- 7-65

Well No. 8
9- 7-65

Well No.10
5-21-64

Well No.1ll
9- 7-65

Copper (Cu)eeeurvoncnsass
Cobalt (CO).vreeneenncnnn
ZAng (ZN) cdaveeeeenaeeida
Chromium (CTr).eeereeeenes
Boron (B)eveveereronnanns
Strontium (Sr)...... .o dd
Barium (Ba).veveeeeenecens
Mercury (Hg)eeeoeoeoosons
Lead (Pb)e:eeeereencnonas
Lithium (Li)eoeeeeeeeonns
Cadmium (Cd)........ I
Cyanide (CN)........ A =
Chloride (Cl)...cveuvenns
Manganese (Mn)...........
Iron (Fe).ieeweuvannn U
Calcium (Ca).eevun.e .ot
Magnesium (Mg)...cvvver.s
Sodium (Na)..eeeeeeoanoonn
Potassium (K)ev.vevennnse
Fluoride (F)ue.veeerenens
Silica (8102)...veeenennn
Bicarbonate (HCO3).......
Carbonate (CO3)....0een..
Sulfate (SO04)...vceenenn.
Nitrate (NO3)....vvvaueon
Dissolved Solids.........

46 38
8 2
39 36

56

58

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

126 100
6.6 7.1
16 16

84
7.0
20

134

14

Note:

See next page for additional analyses.
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FRANKLIN, MACON COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of

water (raw;finished)... | Well No.12 | Well No.1l6
Date of collection....... 9- 7-65 1- 9-74
Copper (Cu)..veeeennnenne ———— 0.004
Cobalt (CO)eviennornnenns | =mmemm——n .003
Zint (Zn).v.eeveeeeneasrea —————— .050
Chromium (Cr)......... res | mm—m———— .000
Boron (B)eveeeeeseanee . di ————— .000
Strontium (Sr)..v.eeveeras | =—=————- - .000
Barium (Ba)..veveeewan vee | mmm— .000
Mercury (HE)e.iveveeeeres | =mmm——— .0000
Lead (Pb)..vereeeannn cees | mmm———— .009
Lithium (Li)eeeereeneenne e .000
Cadmium (Cd)....evevennn.. e — -.004
Arsenic (As)..... cessesdb ———— .002"
Chloride (C1)......... . 4 1.5 1.8 '
Manganese (Mn)..... eveeen .02 .014
Iron (Fe).vvevrneennonnen .02 .100
Calcium (Ca)..... Ceeeenes 2.3 11
Magnesium (Mg)..covvene. . 1.0 2.2
Sodium (Na).eeeeeeeceases 2.8 4.8
Potassium (K).eeveeueenreo 1.1 2.0
Fluoride (F)ue.ieeeeenoenn .1 .0
Silica (Si02)......000uen 15 23
Bicarbonate (HCO3)....... 16 51
Carbonate (CO3)....veu... 0 0
Sulrate (SO4)...evveenens 1.2 7.3
Nitrate (NO3)....vevennn. .2 .08+
Dissolved Solids......... 33 89
Hardness as CaCO03:

Total. .. inrcnanonns 10 37

Noncarbonate.....eeeeee 0 0
Alkalinity as CaCO3...... 13 42
Specific conductance

(micromhos at 25°C).... 28 107
Pl ol maiise cosvoaonanes 6.2 7.1
Temperature (°C)......... 14 -

#Nitrate (NO2 + NO3 as N).
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HIGHLANDS, MACON COUNTY

OWNERSHIP:
Municipal. Total population supplied, about 3,500 in 1973 (1,050 metered
customers, 500 of which are in suburban areas).

SOURCES :

Houston Branch impounded in Houston Lake: The intakes are approximately
3.2 miles north of Highlamnds at lat 35°Q5'55", lonmg 83°12°'17". The
drainage area at the intakes is 0.2 square miles, approximately.

Big Creek impounded by a low dam: The intakes are approximately 1.6
miles west of Highlands at lat 35°04'07", long 83°13'06". The drainage
area at the intakes is 4.9 square miles, approximately.

RAW-WATER STORAGE:
Houston Lake, 2 million gallonms.

ALLOWABLE DRAFT:

Estimated allowable draft of Houston Branch is 0.09 mgd with a storage
of 2 million gallons.

Estimated allowable draft of Big Creek is 0.8 mgd with negligible
storage.
TOTAL USE:

Average (1973) 0.35 mgd, estimated; maximum daily (10-22-73) 0.435
million gallons. Estimate of average use based on estimated capacity of
the gravity line from Houston Branch (0.23 mgd) plus average water
treated at the plant (0.12 mgd).

INDUSTRIAL USE:
None.

TREATMENT :

Big Creek: Prechlorination, coagulation with alum and lime, sedimen-
tation, rapid-sand filtration, adjustment of pH with soda ash, and post

chlorination.
Houston Branch: Chlorination.
RATED CAPACITY OF TREATMENT PLANT:
0.5 mgd.
PUMPING CAPACITY:
Houston Branch: gravity. Big Creek: raw water, 0.9 mgd; finished water,
0.5 mgd.
FINISHED-WATER STORAGE:

One clear well, 100,000 gallons; four ground storage tanks, 110,000,
100,000, and two of 25,000 gallons each.
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HIGHLANDS, MACON COUNTY

FUTURE PLANS:

Plan to construct a 200,000 gallon finished water reservoir and increase
treatment plant capacity to 1.0 mgd.

WATER-RESOURCES APPRAISAL:

Surface water: Highlands is in the mountains in southeastern Macon County.
The Tennessee Valley Divide closely approximates the south and east city
limits. Tributaries of the Cullasaja River of the Tennessee River basin
drain all but two small areas along the southern city limits. Streams
in the immediate vicinity of Highlands have above average yields. The
low flow yleld of streams generally exceeds 0.2 mgd per square mile. The
average discharge of streams is 2.5 mgd per square mile and the 7-~day,
2-year low flow averages 0.45 mgd per square mile. The estimated allow-
able draft of the present sources of water is more than twice current use.
Additional draft could be obtained by providing raw water storage on Big
Creek.

Ground water; Highlands is predominantly underlain by bilotite gneiss and
granite gneiss. The city formerly used 4 wells as part of their water
supply. These wells ranged in depth from 500 to 800 ft and in yield from
14 to 45 gpm. Water from the highest yielding well was reported contami-
nated by surface water and though bacteriologically safe was unfit to
drink. One well 800 feet deep at the Highlands Country Club was reported
to yield 165 gpm.

Generally, the water is of good chemical quality and suitable for
most uses with little or no treatment. The water is usually soft to
moderately hard and slightly acidic.
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HIGHLANDS, MACON COUNTY

ANALYSES
(In milligrams per litre)

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

Date of collection.......

Big Creek
Raw

Big Creek
Finished

Houston Cr.
Raw

Copper (Cu)...vvvurvuannes
Cobalt (CO)evrerennnnnan
Zine (Zn) ... veeeonanns
Chromium (Cr)....eveeeses
Boron (B)e.eeeeeeronanons
Strontium (Sr)......00...
Barium (Ba).eveevenneennn
Mercury (Hg)eeeeeewuuunos
Lead (Pb)u.v'iervennnanns
Lithium (Li).veeeuveeonns
Cadmium (Cd)...vuvrennnnn
Cyanide (CN)..v.ievevennnn
Chloride (C1)....0u... eee
Manganese (Mn)...eveeeon.
Iron (Fe)evwereeneennonns
Calcium (Ca)eiveennnannne
Magnesium (Mg)eveeoreusno
Sodium (Na).eeeeeoseooese
Potassium (K).....o0... .o
Fluoride (F).v.veveeennen
Silica (Si02).....c.euuen.
Bicarbonate (HCO3).......
Carbonate (CO3)..vvveu...
Sulrfate (SO4)..vveeeenen.
Nitrate (NO3)......00e...
Dissolved Solids.........

e e s e e e [ YU S —

O — — e e
o i s e o —— e e e e e

~N O &
o

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

11 137
6.5

e g e g

Note:

See next page for additional analyses.
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HIGHLANDS, MACON COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Big Creek Big Creek

water (raw;finished)... Raw Finished
Date of collection....... 1- 8-74 1- 8-74
COPBEE (OO wnie v aioe w oot 0.120 0.005
Gobalt (€0). .. ivaesncny .023 .000
e By gy A Pt e g 4. .020 .020
Chromium (CT).eeeeeeonons .005 .000
1¥of e i s ) S e e e .040 .000
Strontium (Sr).... e 0 . .000 .001
BEr N (Ba).'sJs s s S e v .000 .000
Mercury (Hg).v.veoervunnn .0000 .0000
EERGN(PRIL. . . sasszas Oulils o4 .007 .003
LithimmaGhE). i o wod o . 000 .000
Cadmiup G8d). . od dasare « eba .003 .000
Arsenic (AS)..eeenes £ oy .002 .000
Ehloride «€GL )i coiv oo deen ey 4.6
Manganese (MN).....cecse 4 .014 .000
Mo (He). smdbsd... B 150 .100
@al i (Cals. sde. sadcdes 4 e ol e —
Magnesium (Mg).cv.eceons b | remmmmmemm G
Sodium (Na)..... R g €58 ——————— | e—————
Potassium (K)o, n easnesenr | ————=—= R e
T e s < 00 St et (e R e
SHIERTAG OSTEE) oao o musn ot [ e L e e
Bicarbonate (HCO3)....e0. | =—==———= e R e
Carbonate (CO3)i.eeeeenes | ====— — e
SUEEGEE S CHBA YN o i o damd cat || it —ibial L & Soiemea
Nt MENEENNT > = 2000 208 P sEaemee i, et
DiEnelved Salidd . ianas o el e
Hardness as €aCO3:

TRl wed 35 S b iy geson T o R R

Noncarbonat@..v.eceeeses | mmmm=——— _ | =——r———=o
Alkalinity as CaCO3...... | ====—>— e
Specific conductance

(micromhos at 25°C).... 11 72
o WP R o A o
Temperature (°C)......... | =—==;=——— | —cmm———ee
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MADISON COUNTY
WATER-RESOURCES APPRAISAL

Madison County is in the Blue Ridge province in western North Carolina.
The North Carolina-Tennessee State line is the north and west boundary. The
topography 1s characterized by rugged mountains and generally narrow valleys.
Land and stream slopes are steep and streams are swift. The French Broad
River and its tributaries drain the county. Stream runoff is the smallest in
the mountain region in North Carolina. The average discharge of streams
varies from 0.7 to 1.1 mgd per square mile. Minimum flows generally exceed
0.08 mgd per square mile, and 7-day, 2-year low flows average 0.2 mgd per
square mile. A significant amount of industrial and municipal waste in the
French Broad River makes it undesirable as a source of water supply. However,
there are many other streams that are excellent sources., Marshall and Mars
Hill obtain their supply from surface sources. Hot Springs uses both surface
and ground water. Springs, where available, and wells are used by rural -
residents. The county population in 1970 was 16,003«

Geologically, Madison County may be divided into two areas. The smaller
area, the northwestern quarter, is underlain by a complex group of meta-
sedimentary rocks including shale, limestone, dolomite, marble, slate, argil-
lite, and ultramafic rocks. 1In the second area, granite gneiss, the most
predominant rock in the county, extends in a broad band northwestward across
the central part. South and southeast of the granite gneiss, the rock is
predominantly hormblende gneiss containing small ultramafic bodies, and
biotite Injection gneiss. Numerous faults are found along the contact of the
two areas and in the metasedimentary rocks.

The scarcity of records of drilled wells of tested capacity prevents an
accurate appraisal of the water-bearing characteristics of the various rock
units. From available well records, the average depth is 103 feet and the
average yleld is 13.8 gpm. The average yield is probably low because it was
based on yields of domestic wells which are normally drilled in sites se~
lected for convenience of use rather than for high yield. If wells are
drilled in carefully selected sites, and spaced to prevent pumping inter-
ference, yields of 35 gpm or more may be reasonably expected.

An area of thermal springs is located at Hot Springs. Additional sup-
plies of hot mineralized water probably can be developed by drilling wells
into the dolomite near the present thermal springs.

The chemical quality of ground water is generally good. Locally, concen-
trations of iron, chloride, and nitrate are higher than desirable. Water
from the thermal springs is highly mineralized containing over 600 mg/l of
dissolved solids in places.
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MARS HILL, MADISON COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,300 in 1973 (425 metered
customers; does not include individual connections at Mars Hill College).

SOURCE:

Big Laurel Creek impounded in Mars Hill Reservoir: the intakes are about
10 miles north of Mars Hill at lat 35°56'45", long 82°29'38". The drain-
age area at the intakes is 1.0 square mile, approximately.

RAW-WATER STORAGE:
Mars Hill Reservoir, 8-10 million gallons (estimated).
ALLOWABLE DRAFT:

Estimated allowable draft is 0.30 mgd with a storage of 10 million
gallons.

TOTAL USE:

Average (1973) 0.10 mgd, estimated; maximum daily not available.
INDUSTRIAL USE:

0.01 mgd, estimated.
TREATMENT :

Chlorination and partial sedimentation in tanks at the reservoir.
RATED CAPACITY OF TREATMENT PLANT:

None.
PUMPING CAPACITY:

None; all water flows by gravity.
FINISHED-WATER STORAGE:

Two ground storage tanks at reservoir, 350,000 gallons combined; one
storage tank 360,000 gallons.

FUTURE PLANS:
None.
WATER-RESQURCES APPRAISAL:

Surface water: Mars Hill is in an upland area in southeast Madison County.
The city is drained by small tributaries of the French Broad River basin.
For streams draining the immediate area, the average discharge is 0.9 mgd
per square mile, the 7-day, 2-year low flow averages 0.20 mgd per square
mile, and minimum flows generally exceed 0.08 mgd per square mile. The
present source of water is a protected watershed about 10 miles north of
the city. The estimated allowable draft is about three times the average
use and should be adequate unless demand increases significantly.
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MARS HILL, MADISON COUNTY

Ground water: Hornblende gneiss and granite gneiss are the predominant
rocks underlying Mars Hill. Wells in the immediate vicinity are normally
drilled between 75 and 150 feet. No reliable data on well yields is
available. However, wells drilled in favorable sites, such as draws,
narrow linear valleys and other topographically low areas can reasonably
be expected to yield 35 gpm or more.

The chemical quality of ground water is generally good, but locally
iron concentrations may exceed 0.3 mg/l.
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MARS HILL, MADISON COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Big Laurel | Big Laurel
water (raw; Cr. Cr.
finished)cevseensen ces Finished Pinistad

Date of collection....... 9-10-65 1 ~A0aiT4,

COPREE TUMY o cnvnennps | e 0.260

CoEBL T (TO)s cipecraansene | = .001

FAME GBI e is svnas binan sy | | e .060

Chromium (CT).eveeeesornos | =—=——m——x .000

5 o 1 T (1) (S AR Sl (T~ o .130

SErontiomi(SE)s (oir o355 s o cEEsaeeen .000

Raripm el . .« «a4lawihaeol SSra=ts .000

1) ombnihe s B (112 Y PR, AR .0000

Vead M(PhYL .06 Lmeasa vee | mmmmm———— .008

LR ) o v snnvws s ea ] | EomEmmme . 000

CRORION, (CA) . v coopsasaine o —mmm——=" .000

Arsenic (AS).eicevasenns S SRR el .000

Chloride (Cl)....c0us. b 3.4 3.0

Manganese (Mn).....ceeesee B

e LTI E LN R Sl Cg e .02 .080

CaLCTIRY (G )s oo voasnnnsoa 2.2 | meem———

Magnesium (Mg)ivevananees A | e

Sathiitmr (NP el Sl i 1.2 | m————

Potassium (K).eeeveananes 500l e

Plagr ide (B o i i o b ok 0 | e

SHIERECRNEET DB LT & 5k o hf 8.8 | =—————

Bicarbonate (HCO3)....... 9 | e—m————

Carbonate (C03). . 4. veiclas 0 | ~——————

Sulfate (S04).11% 22l L. aw . I S (e

Nitrate (NO3)...... wle 2 ] mm——

Dissolved Solids......... 22 | mmme———

Hardness as CaCO3:

117 S W P R L 4 S 8 | m——————
Noncarbonate,....ceeeve 0O | ~em———

Alkalinity as CaCO3...... 7 ] emem——

Specific conductance
(micromhos at 25°C).... 21 | —mmee—

BllEE 26 Sicaiie vial. o5 T magBprmiai 6.6 | =———————

Temperature (°C).....ieevs | =—mmm==— | —————o—e
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MCDOWELL COUNTY
WATER-RESOURCES APPRAISAL

McDowell County is partly in the Blue Ridge province and partly in the
Piedmont province in western North Carolina. The northwest boundary closely
approximates the eastern continental divide. The topography is characterized
by monadnock-like hills with moderately wide valleys in the southeast part
and rugged mountain slopes along the Blue Ridge front in the northwestern
part. The Catawba River and its tributaries drain all of McDowell County
except for a small area in the south which 1s drained by tributaries of the
Broad River. The average discharge of streams varies from 1.7 mgd per square
mile along the Blue Ridge front to 0.95 mgd per square mile in the southeast.
The 7-day, 2-year low flow averages 0.35 mgd per square mile. Minimum flows
generally exceed 0.15 mgd per square mile and streams rarely go dry.

Marion and Old Fort obtain their water supply from surface sources.
Most community and rural domestic supplies use ground water. The use of
springs is common in the Blue Ridge portion of the county. The county popu~
lation in 1970 was 30,648, about one-third of which is served by the munici-
pal systems of Marion and 0ld Fort.

A complex group of metamorphic rocks underlie the county. Mica-gneiss
is the predominant rock. Layered gneiss, granitic gneiss, and quartzite are
also prominent. A deeply weathered residual mantle of weathered rock as
much as 150 feet thick in places overlies most of the Piedmont part of the
county. The mantle of weathered rock is thin or absent on the Blue Ridge
front.

Drilled wells obtain water from the fractures in the bedrock. Water is
fed to the fractures from the water stored in the overlying layer of '
weathered rock. The yield of wells depends largely on the number and size of
fractures penetrated by the well and the thickness of the overlying weathered
rock where water is stored. The topographic situation is an indicator of the
factors affecting well yield. The following table based on available well
records shows how yield varies with topography and well depth.

Topography Ave??iifgepth Aver?ggmgield
Flat 110 18

Draw 167 25

Slope 156 10
Hilltop 151 8.5

The potential supply of ground water is adequate, with proper planning
and management, for small municipal and iIndustrial supplies. It is estimated
that the amount of ground water available is on the order of 0.5 to 0.6 mgd
per square mile. The maximum reported yield in available records is 75 gpm.

The chemical quality of ground water is generally good. Locally iron
concentrations may exceed 0.3 mg/l. The water is usually soft to moderately
hard and slightly acidic.



3595’

82°15'

159

MC DOWELL COUNTY

82°00'
T
%
o
s SR
g
ad
Lo 2
( =
K\ A Ssat FO \
f
) &\
( et X
\‘ c"il;( ’
N = ;
S NG ,
~. 3043017 0 Ll R S o1 ki
N 52> =
1 ‘ L
0 ! 2_ o % -5 10 MILES

EXPLANATION
Areas served by municipal woter systems in 1974

| More than 500 customers




160

MARION, MCDOWELL COUNTY

OWNERSHIP:

Municipal. Also supplies Pleasant Gardens, Mackeys Creek, Cross Mill,
Clinchfield, and East Marion. Total population supplied, about 10,000 in
1973 (3,261 metered customers, 1,913 of which are in suburban areas).

SOURCES :

Mackey Creek: The intakes are approximately 8 miles west of Marion at
lat 35°41'18", long 82°09'29". The drainage area at the intake is 3.7
square miles, approximately.

Clear Creek impounded by a small dam (primarily a catch basin): The
intakes are approximately 5.5 miles west of Marion at lat 35°42'31", long
82°07'27". The drainage area at the intakes is 0.9 square miles, approxi-
mately.

Buck Creek impounded by a low dam (pumping pool only): The intakes are
approximately 2.8 miles west of Marion at lat 35°41'25", long 82°03'25".
The drainage area at the intakes is 25 square miles, approximately.

RAW-WATER STORAGE:
Negligible.

ALLOWABLE DRAFT:
The estimated allowable draft of Mackey Creek is 0.5 mgd with no storage.
The estimated allowable draft of Clear Creek is 0.15 mgd with no storage.
The estimated allowable draft of Buck Creek is 4.1 mgd with no storage.

TOTAL USE:

Average (1973) 2.2 mgd, estimated; maximum daily not available. Water
treated at the treatment plant in 1973 averages 0.76 mgd; maximum daily
at the treatment plant, 1.57 mgd (9-14-73).

INDUSTRIAL USE:

1.0 mgd, estimated. Principal users include Cross Cotton Mills, Broyhill
Furniture Co., Clinchfield.Manufacturing Co., Drexel Furniture Co., and
Washington Mills,

TREATMENT ;
Clear Creek and Mackey Creek: chlorination only.

Buck Creek: prechlorination, coagulation with alum and soda ash, sedi-
mentation, rapid-sand filtration, adjustment of pH with soda ash, and
post chlorination.

RATED CAPACITY OF TREATMENT PLANT:
2.0 mgd.
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MARION, MCDOWELL COUNTY

PUMPING CAPACITY:
Clear Creek: gravity, estimated capacity of line is 0.4 mgd.
Mackey Creek: gravity, estimated capacity of line is 1.0 mgd.
Buck Creek; Raw water, 1.6 mgd; finished water, 1.5 mgd.
FINISHED-WATER STORAGE:
One clear well, 220,000 gallons; one reservoir, 1,100,000 gallons.
FUTURE PLANS:
None.

WATER-RESOURCES APPRAISAL:

Surface water: Marion is in the Piedmont portion of McDowell County. The
topography is hilly to semi-mountainous. Numerous small tributaries of
the Catawba River drain the city. The Catawba River and Lake James, a
hydroelectric impoundment on the Catawba River, are about 1.5 miles
north. The average discharge of streams in the immediate vicinity of
Marion is 1.3 mgd per square mile. Minimum flows generally exceed 0.13
mgd per square miles, and 7-day, 2-year low flows average 0.35 mgd per
square mile. The combined estimated allowable draft of the present
sources is about twice current use and should be ample for the immediate
future. If needed in the future, additional draft could be developed by
providing storage at the present sources or water could be obtained from
the Catawba River.

Ground water: Mica-gneiss is the predominate rock underlying Marion. The
overlying mantle of weathered rock ranges from a few inches to more than
75 feet thick in places. Wells are normally drilled from 75 to 200 feet
deep and average about 140 feet. The maximum yield in available records
is 25 gpm and the average yield is 15 gpm. The reported yields are for
wells used for domestic purposes and are probably low. If wells are
drilled in carefully selected sites, yields of 35 gpm or more can reason-
ably be expected.

The chemical quality of ground water is suitable for most uses with-
out treatment. The water is usually soft and slightly acidic, but
locally may contain iron concentrations in excess of 0.3 mg/l.
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MARION, MCDOWELL COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Mackey Cr. Clear Cr. Buck Cr. Buck Cr.

water (raw;finished)... Raw Finished
Date of collection....... 11-26-62 11-26-62 11-26-62 11-26-62
CopPEE (Cui)icha s wews s i v owl | | Eammserrie I Uagpasaer==
CORBEE (OB )l v aveconasss e, | | o
Phme LB F, o boancwnnainaal | (E———— ] sagpe———
Chptrmiumn (CEYy ovssvanannn o e el I S Y e i m i
BORry B cakesisaoavcasasf | OO | | i———
Berontigm (SB). cvcicaerns | (T | pigter— — e
2 T R e TR L e ] B e
TIT T T, AP O S o S el I S e R
=T G o ) R R S - M R s o
Liehimn (DA .« ovwiscinees| | S T e
Cadmium (Cd).veeerenennns e
Cranias (CNX . c.ooov-cevnl b v —
CHlotdde €00 .....000ccis P 2.7 0.9 6.2
Manganese (Mn)........... .00 .00 .00 .02
TEEH (CFE e sl s oivns s v .00 .00 .02 .00
Calcium (Ca)..icovosannoes 1.0 -4 2.0 2.6
Magnesium (Mg)..ecveuvans o2 .3 .6 -2
Sodipm (Na)decsveovesvavs 1.0 i 1.3 9.3
Potasgion (K)eeoeessnaees i5 .5 47/ .9
Fluotide (F)..osseeenesss ik .0 02 .0
Sildca (8402)...cuorveuons 8.0 6.7 7.4 7.3
Bicarbonate (HCO03)....... 5 3 11 2%
Carbonate (CO3)....c.cv.. 0 0 0 0
Sulrate (804)..vececcaans .8 .8 252 6.2
Nitrate (NO3).......cc0unun .0 el 2 il
Dissolved Solids......... 20 16 24 43
Hardness as CaCO03:

T o 5l 9w & . 4 2 8 8

Honcarbonate .« cvvveevs 0 0 0 0
Alkalinity as CaCO3...... 4 2 9 17
Specific conductance

(micromhos at 25°C).... 18 12 22 62
e e S SRR 6.4 5.8 6.4 7.4
Temparatire (°C)......... el

Note:; See next page for additional analyses.
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MARION, MCDOWELL COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Buck Cr. Buck Cr.

water (raw;finished)... Raw Finished
Date of collection....... 1-31-74 1-31-74
Copper (Cu)...veuevannnn. 0.015 0.004
Cobalt (CO).uvereennnnnn. .000 .001
Zint (Zn).ieiiienenenanns .005 .090
Chromium (Cr)............ .000 .000
Boron (B)uue:eeveeenonenn .000 .000
Strontium (Sr)...eesenens .000 .000
Barium (Ba).........c.... .000 .000
Mercury (Hg)eeeeeeweerna. .0000 .0000
Lead (Pb)..veievnennnnenn .005 .005
Lithium (Li).....co.ve... .000 .000
Cadmium (CAd).everrnnnnnsn . 000 .001
Arsenic (As)....... Sy e .000 011
Chloride (Cl)..vvevreunns 1.1 3.0
Manganese (Mn)........... .010 .010
Iton (Fe)uviveooaoennnnne .050 .010
Calcium (Ca)euveevencosos | =——m————0o —
Magnesium (MZ).eevoeeoeoes ————— ——————
Sodium (Na).e.veeeoosoanss ——— ———
Potassium (K)..eweewooonn —————— ———————
Fluoride (F).v.veverennnn —————— —_————
Silica (Si02)....v.eeenn.. ——————— ————————
Bicarbonate (HCO3)....... ———— e
Carbonate (CO3)....c0000. | =————m—— ———————
Sulfate (SO4)..eevrrnensen ———— ————————
Nitrate (NO3)..i.eriunennn ——————— ———————
Dissolved Solids......... —_————— ———————
Hardness as CaCO03:

Total....eieeeeronnenns ——————— ———m———

Noncarbonate......eeen. —_——————— ———————
Alkalinity as CaCO3......

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

————— ——————
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OLD FORT, MCDOWELL COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 1,200 in 1973 (500 metered
customers, 250 of which are in suburban areas).

SOURCE:

Jarretts Creek impounded: The intakes are at the dam 1.9 miles north-
west of Old Fort at lat 35°38'25", long 82°12'00". The drainage area at
the dam is 3.8 square miles, approximately.

RAW-WATER STORAGE:

Jarretts Creek Reservoir, approximately 10 million galloms.

ALLOWABLE DRAFT:

Estimated allowable draft is 0.8 mgd with a storage of 10 million
gallons.

TOTAL USE:

Average (1973) 0.57 mgd, metered; maximum daily (9-4-73) 0.75 million
gallons.

INDUSTRIAL USE:

0.05 mgd, estimated. Principal users include Collins and Aikman Corpo-
ration, Pine Valley Furniture Co., Cohama Knitting Mills, and Pine Valley
Warehouse.

TREATMENT :
Chlorination.

RATED CAPACITY OF TREATMENT PLANT:
None.

PUMPING CAPACITY:

Raw water, gravity; finished water, gravity supplemented by pumping in
distribution system.

FINISHED-WATER STORAGE:
None.

FUTURE PLANS:
None.

WATER-RESOURCES APPRAISAL:

Surface water: 01d Fort is in the Catawba River valley at the base of the
Blue Ridge Front in western McDowell County. Mill Creek and the Catawba
River drain the town. The low-flow yield of streams in the immediate
vicinity of 0ld Fort generally exceeds 0.10 mgd per square mile. The
average discharge is 1.2 mgd per square mile, and the 7-day, 2-year low
flow averages 0.30 mgd per square mile. The reservoir currently in use
has a capacity large enough to meet current needs. If demand increases
significantly, a new source will be necessary. Mill Creek or the Catawba
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OLD FORT, MCDOWELL COUNTY

River are potential future sources; however, treatment would be required.

Ground water: Metamorphic rocks, principally mica-gneiss and layered
gneiss, underlie Old Fort. These rocks weather to various shades of red
clay containing decayed mica. The overlying mantle of weathered rock and
alluvium probably exceeds 50 feet in places along the Catawba River.
Wells in thege rocks In the immediate vicinity of Old Fort are normally
drilled less than 200 feet deep and maximum reported yield in available
records is 75 gpm. Wells drilled in carefully selected sites, such as
draws, low flat areas, and narrow linear valleys, can reasonably be
expected to yield 35 gpm or more. This amount of water is adequate for
small industrial and supplementary supplies.

Ground water i1s usually soft, and slightly acidic. Locally iron
concentrations may exceed 0.3 mg/l.
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OLD FORT, MCDOWELL COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Jarrett Cr.| Jarrett Cr.! Jarrett Cr.

water (raw;finished)... Finished Raw Finished
Date of collection....... 5-12-65 10-18-73 10-18-73
Copper (CU)u.ccaserannaes | =—==——" 0.010 0.080
Cobalt (CO)uuvevevnnannn. —————— .000 .000
Zine (Zn) .. eierecennens | =—————— .020 .040
Chromium (CTr)...veeenenn. ———————— .000 .000
BOron (B)uiveiieeeesnasens ———————— .030 .050
Strontium (STr)...eeeeeves ———————— .050 .040
Barium (Ba).ieeesesonnens ———— .000 .000
Mercury (Hg)eoeoooooononns ———————— .0000 .000
Lead (Pb)..c.iiviiincinnes | =m—me——— .002 .Q05
Lithium (Li)eseveaeeennnn ——— .Q00 .000
Cadmium (Cd)......vvevee. | =———= i .000 .000
Arsenic (AS).c.ceenn. . et .aoo .000
Chloride (C1)....vevenene 3.0
Manganese (Mn).....eoe0as.. .02 —— .000
Iton (Fe).veeereeeonannos .02 .190 .140
Calcium (Ca).veeeseeannnn 1.4
Magnesium (Mg).eeeeeennne N
Sodium (Na)...... ceeeenes 1.3
Potassium (K).e.evoeeaoons 5
Fluoride (F)...veve.e oo .0
Silica (Si02).e.vernnnnn. 8.8
Bicarbonate (HCO3)....... 5
Caxbonate (CO3)..veueerns 0
Sulfate (SO4)........ i g 2.8
Nitrate (NO3).eeivioeven. .0
Dissolved Solids..ceoee.. 24
Hardness as CaCO3:

Total,......sqnm@asetd o 5

Noncarbonate....... . 1
Alkalinity as CaCO3...... 4
Specific conductance

(micromhos at 25°C).... 19
23 6.6
Temperature (°C)......... ———
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MITCHELL COUNTY
WATER-RESOURCES APPRAISAL

Mitchell County is in the Blue Ridge province in western North Carolina
with the North Carolina-Tennessee State line as the northern boundary. The
topography is rolling, hilly, and mountainous. Land and stream slopes are
steep and drainage is good. The North Toe and Nolichucky Rivers of the
Tennessee River basin and their tributaries drain the county. Streamflow,
on the average, is lower than in adjoining counties but is still relatively
high. The average discharge of streams ranges from 1.3 to 1.9 mgd per square
mile. Minimum flows generally exceed 0.10 mgd per square mile, and 7-day,
2-year low flows average 0.35 mgd per square mile.

Spruce Pine obtains its water supply from surface sources. Bakersville
and many private domestic supplies use ground water. Springs are abundant
and many are used for rural domestic supplies. The county population in 1970
was 13,447.

A complex group of metamorphic and igneous rocks underlie the county.
Amphibolite gneiss and layered gneiss predominate. The overlying mantle of
weathered rock and alluvium is generally thin or absent but in areas of sub-
dued relief and in some valleys is as much as 100 feet thick. There are
insufficient records of wells of tested capacity to assess the water-bearing
characteristics of the various rock units, but generally the higher-yielding
wells are located in low, flat areas, narrow linear valleys, and draws. The
reported yield of wells in draws is about 5 times as great as the reported
yield of wells on hilltops.

Available records are largely of wells used for individual domestic
supplies. Decause these wells are drilled in sites selected for convenience
of use rather than high yield, their yields are usually low and not indica-
tive of the yields that can be developed. For 22 such wells, the average
depth is 100 feet and the average yield is 8.5 gpm. One well located in a
draw and used for municipal supply by the city of Bakersville is reported to
yield 200 gpm.

The quantity of ground water available is adequate, with proper planning
and management, for small industrial and municipal supplies. It is esti-
mated, that wells drilled in carefully selected sites, and spaced to prevent
pumping interference, would yield 0.05 mgd or more per well.

The chemical quality of ground water is generally good and acceptable
for most uses. Locally, hardness-causing constituents are higher than
desirable.
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MITCHELL COUNTY

82°15' 82°00'

/"\/\

«@“:\; 3

G-
NS
I, -

Nolichucky R.

|
e

—| 36°00'

& ol |
y \
> BAKERSVILLE \
7 \
36°00'|— 2 ,
’ ’\
, SPRUCE \
Flver QQUPINES N\
e |
¢ P'/\\
i 1 X
‘ .
T amaie
a Al
: % /S
3 2
3 :
S r—~ -
& '/
| |
0o 1 2 130 45 10 MILES
T

EXPLANATION

Areas served by municipal water systems in 1974

More than 500 customers

m Less than 500 customers



171

SPRUCE PINE, MITCHELL COUNTY

OWNERSHIP:

Municipal. Total population supplied about 3,000 in 1973 (970 metered
customers, 260 of which are in suburban areas).

SOURCES :

Beaver Creek impounded: The intakes are at the dam approximately 2.7
miles north of Spruce Pine at lat 35°57'21", long 82°03'47". The drain-
age area at the dam is 2.2 square miles, approximately.

Crystal Falls Creek impounded: The intakes are at the dam approximately
1.7 miles southwest of Spruce Pine at lat 35°53"29", long 82°05'06".
The drainage area at the dam is 0.7 square mile approximately.

RAW-WATER STORAGE:
Crystal Falls Creek Reservoir, 5.0 million gallons.
Beaver Creek Reservoir, 12-15 million gallons.
ALLOWABLE DRAFT:

Estimated allowable draft of Crystal Falls Creek is 0.3 mgd with a
storage of 5 million gallons.

Estimated allowable draft of Beaver Creek is 0.8 mgd with a storage of
12 million gallons.

TOTAL USE:
Average (1973) 0.75 mgd, metered; maximum daily, not available.
INDUSTRIAL USE:

0.15 mgd, estimated. Principal users include Henredon Furniture Indus-
tries, Feldspar Corporation, Ellen Knitting Mill, Sobin Chemicals, Inc.,
Karen Dale Knitting Co., and Diamond Mica Co.

TREATMENT:
Micro-strainers at the intakes and chlorination.
RATED CAPACITY OF TREATMENT PLANT:
None. |
PUMPING CAPACITY:
Beaver Creek: gravity.
Crystal Falls Creek: 0.7 mgd.
FINISHED-WATER STORAGE:

Four storage tanks; 100,000 gallons, 400,000, 500,000 and 500,000
gallons; one elevated tank, 200,000 gallons.

FUTURE PLANS:

None.
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SPRUCE PINE, MITCHELL COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Spruce Pine is on the banks of the North Toe River in
southern Mitchell County. Tributaries of the North Toe River drain the
city. The low-flow yield of streams draining the immediate vicinity of
Spruce Pine generally exceeds 0.15 mgd per square mile. For all streams,
the average discharge is 1.4 mgd per square mile, and the 7-day, 2-year
low flow averages 0.35 mgd per square mile. The combined estimated
allowable draft of the present sources is about 1.5 times current use.

If demand continues to grow additional water will be required. The most
abundant source would be the North Toe River but treatment would be
required.

Ground water: Mica gneiss and alkasite underlie Spruce Pine. Records of
well casing lengths indicate the overlying mantle of weathered rock and
alluvium 1is as much as 75 feet thick in places. Wells are normally
drilled from 50 to 150 feet deep. Reported well yields are low, ranging
from 2 to 15 gpm.

It 1s likely that wells drilled in carefully selected sites would
yield considerably more water.

The chemical quality of ground water is generally good. Locally,
the water may contain concentrations of hardness-causing constituents
which are higher than desirable.
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SPRUCE PINE, MITCHELL COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Crystal Cr.| Beaver Cr. Combined Combined

water (raw;finished)... Raw Raw Finished Finished
Date of collection....... 4= 5-62 4= 5-62 b- 5-62 1-30-74
Copper (CU)uuvveeneneenen 0.010
Cobalt (CO)uvieernenrenan .001
2ine (Zn).eeeneeeoencnese .010
Chromium (Cr)....ceeecenn .000
Boron (B)eeeeweeesoannnns .000
Strontium (Sr)eeeeevenss . .000
Barium (Ba).s.eeesneenoss .000
Mercury (Hg)eeeoveeoevann . .0000
Lead (Pb)..vereeeenocnnen .003
Lithium (Li)eveveeeeeonnn .000
Cadmium (Cd).v.evereecones .Q00
Arsenic (AS)....s cererene .002
Chloride (Cl).v.eiveeanne 1.0 1.3 1.2 2.0
Manganese (MN)..eeueees.. .00 .00 .00 .000
Iron (Fe)iweewevennne e .04 .04 .04 .070
Calcium (Ca)eeverveenanse 1.4 1.7 1.5 S
Magnesium (Mg).eeeoreen.. 1.0 .9 B R e
Sodium (Na).e.veeeoonaassa 1.0 .8 .9 —————
Potassium (K)eevseoeoass . A A A ————————
Fluoride (F)...... eensen .0 .0 .1 e ——
Silica (5i02)......... R 9.2 8.1 7.8 | —mm————
Bicarbonate (HCO03)....... 10 9 9 e
Carbonate (CO3)..c.vonn.. 0 0 0 —————=
Sultfate (SO4)..... eTesene 8 2.0 1.2 ———————
Nitrate (NO3)....veevenn. .0 .5 .1
Dissolved Solids......... 20 20 18 ——————
Hardness as CaCO03:

Total....ecuvns. e 8 8 8 -

Noncarbonate.....ovees. 0 0 0 —————
Alkalinity as CaCO3...... 8 7 7 -
Specific conductance

(micromhos at 25°C).... 20 20 20 25
BH R M T e v e e e e 6.8 6.8 6.7 | e——————
Temperature (OC)"V ____________
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POLK COUNTY
WATER-RESOURCES APPRAISAL

Polk County is in southwestern North Carolina, the North Carolina-South
Carolina State line forming its southern boundary. Approximately three-
fourths of the county is in the Piedmont province, with the remainder, the
area along the western boundary, being in the Blue Ridge province. The
topography of the Piedmont portion is undulating and rolling, becoming more
hilly near the mountains in the west. Land and stream slopes are steep and
drainage is good. The Green and North Pacolet Rivers and their tributaries
drain the county. For all streams, the average discharge ranges from 0.95
mgd per square mile to 1.30 mgd per square mile. Minimum flows generally
exceed 0.25 mgd per square mile, and 7-day, 2-year low flows average 0.45
mgd per square mile. Tryon and Columbus obtain their water supply from
surface sources. Saluda obtains its water from Hendersonville. Most rural
domestic supplies use springs or wells for their supply. The county popu-
lation in 1970 was 11,735.

A complex group of closely interlayered rocks underlie the county.
Homogeneous rocks are virtually absent. In the eastern and western parts
biotite-granite gneiss and schist predominate. Granite, pegmatite, and
mica~schist are profusely interlayered with the granite-gneiss. Thin beds of
hornblende gneiss are also common in this unit. Hornblende gneiss predomi-
nates in a belt extending northeastward from Tryon to the Rutherford County
line. Granite occurs in varying amounts in all parts of the county. It is
difficult to say which rock is the better water-~bearing unit since many wells
penetrate one or more layers of different rocks. All the rocks are
extensively fractured, and they probably rate above average in their water-
bearing qualities.

Topography is a good indicator to use in selecting well sites for higher
yields. Wells drilled in draws, valleys, and sags generally produce about
four times or more water than wells on hills and slopes. It is estimated
that the potential supply of ground water available for development ranges
from 0.50 mgd per square mile in the east to 0.65 mgd per square mile in the
west.,

The chemical quality of ground water is good. Dissolved solids are
usually less than 100 mg/l and hardness less than 25 mg/l. Locally, iron
concentrations may be higher than desirable.
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TRYON, POLK COUNTY

OWNERSHIP:
Municipal. Total population supplied, about 6,000 in 1973 (1,800 metered
customers, 900 of which are in suburban areas).

SOURCES :
Colt Creek: The intake is 4.6 miles west of Tryon at lat 35°12'59", long
82°19'59". The drainage area at the intake is 2.7 square miles, approxi-
mately.
Fork Creek: The intake is 4.2 miles west of Tryon at lat 35°13"05", long
82°19'33". The drainage area at the intake is 2.2 square miles, approxi-
mately.
Big Fall Creek: The intake is 2.8 miles west of Tryon at lat 35°13'05",
long 82°17'59". The drainage area at the intake is 1.6 square miles,
approximately.

Little Fall Creek: The intake is 2.1 miles west of Tryon at lat

35742 59,

long 82°17'18". The drainage area at the intake is 0.5 square

mile, approximately.

Vaughn Creek tributary No. 1l: The intake is 1.9 miles southwest of Tryon
at lat 35°11'16", long 82°16'49". The drainage area at the intake is 0.6
square mile, approximately.

Vaughn Creek tributary No. 2: The intake is 1.6 miles southwest of Tryon
at lat 35°11'47", long 82°16'46". The drainage area at the intakes is
0.4 square mile, approximately.

Vaughn Creek tributary No. 3: The intake is 1.1 miles southwest of Tryon
at lat 35°12'07", long 82°16'19". The drainage area at the intake is 0.1
square mile, approximately.

RAW-WATER STORAGE:

Town Lake on Big Fall Creek, approximately 5-10 million gallons.
ALLOWABLE DRAFT:

Combined estimated allowable draft of the 7 creeks is 2.9 mgd with a

storage of

TOTAL USE:

10 million gallonms.

Average (1972) 0.58 mgd, metered; maximum daily (several days in 1973)
1.0 million gallons.

INDUSTRIAL USE:

0.24 mgd, estimated. Principal users include Southern Mercerizing Co.,
Carolina Yarns Processors, Inc., Burnette Southern, and Tryon Processing

Co.
TREATMENT :

Prechlorination, coagulation with alum and lime, sedimentation, rapid
sand filtration, adjustment of pH with lime, and post chlorination.
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TRYON, POLK COUNTY

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

Raw water, gravity; finished water, gravity except water is pumped to a
tank serving 40 customers.

FINISHED-WATER STORAGE:
Four ground storage tanks, 500,000, 200,000, 40,000 and 12,000 gallons.
FUTURE PLANS:

Plans include; (1) construction of a 500,000 and a 50,000 finished water
tank; (2) modernization and addition of about 25 miles to the distri-
bution system; and (3) within next five years, construction of a new 3.0
mgd treatment plant.

WATER-RESOURCES APPRAISAL:

Surface water: Tryon is located at the toe of the Blue Ridge fromnt in
southern Polk County. The topography is hilly to semi-mountainous. The
city 1is drained by many small tributaries of the North Pacolet River.

The low-flow yield of streams in the immediate vicinity of Tryon general-
ly exceeds 0.20 mgd per square mile. The average discharge of streams

is 0.95 mgd per square mile, and the 7-day, 2-year low flow averages 0.45
mgd per square mile. The estimated allowable draft is several times
current use and should be adequate for the immediate future. If needed
in the future, additional draft could be developed by providing storage
at the larger of the current sources or by obtaining water from the North
Pacolet River.

Ground water: Granite gneiss, interlain with hornblende gneiss, is the
predominate rock underlying Tryon. The rocks are extensively fractured
and probably rate above average in theilr water-bearing qualities. Flood
plain deposits along the North Pacolet river are reported to range from
20 to 60 feet thick. It is estimated that wells drilled in favorable
sites, and spaced to prevent pumping interference, can reasonably be
expected to yield 0.05 to 0.6 mgd or more per well.

The chemical quality of ground water is excellent. The water is
usually soft and contains less than 100 mg/l of dissolved solids.
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TRYON, POLK COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of 1 ‘

water (raw; f;nished):. Cogg%ned—/ ggggégg 1/ Comb%nedl/ ggggéﬁg 1/
Date of collection....... 2-27-62 2-27-62 9-20-73 9-20-73
Copper (Cu)......vveuuenn 0.004 0.011
Cobalt (CO)uvvvrnrvennnnn .001 .000
Zine (Zn)..vieeernnnnans. 270 . 060
Chromium (Cr)eeeeerennnns .000 .000
Boron (B)..eeeeereennnnna .630 T
Strontium (S5T).e.vcuenennn .020 .020
Barium (Ba).e.e'eereooone .000 .000
Mercury (HE).v'veeweeenen .0000 .000
Lead (BD)..vnnomvomoninn, .003 004
Lithitm (T1)esenornoons. 000 | m————
Cadmium (Cd)...veveerene. .000 .001
Arsenic (AS)..vees PR A ' . 000 .000
Chloride (C1l)...cveeensn. 2.2 2.7 SRE (e T
Manganese (Mn) ........... 00 .00 .000 .000
Pron APh) e s anie s e .00 .00 -110 080
Calcium (Ca)e.vvennnenn.. 1.4 5.8 =i et
Magnesium (Mg)..evceeue.e .2 .8 pa e R T
Sodium (Na).eeweoeeoeenne 1.0 1.1
Potassium (K)eueeoeeeenns .5 "5
Fiuvoride (F)uvieeieeneann .1 A e T
Silica (S102)eu.runeennn. 7.6 6.7 et .=
Bicarbonate (HC03)....... 8 12 -4 TR
Caxbonate (CO3)....veuvn. 0 0
Sulfate (SO4). . eeuennnns A 8.4 _— = T g
Nitrate (NO3)....cveeuvn. .0 .0
Dissolved Solids......... 21 36
Hardness as CaC03;

TOtal.iiereeeoennnnnnns 5 8 g ——

Noncarbonate........o.. o - 8  fi——= e
Alkalinity as CaCO3...... 7 10 — T B
Specific conductance

(micromhos at 25°C).... 18 45
11 6.5 7.2
Temperature (°C)......... SR I [ — e — i

l-/Combined sample from

all sources collected at the treatment plant.
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RUTHERFORD COUNTY
WATER-RESOURCES APPRATISAL

Rutherford County is in southwestern North Carolina with the South Caro-
lina State line as the southern boundary. The northwest corner, approxi-
mately one-fifth of the county, is in the Blue Ridge province and the
remainder is in the Piedmont. The topography in the mountainous area is
rugged and numerous peaks of bald granite are found, whereas, in the Piedmont,
the topography is rolling to hilly. Most streams have cut relatively-narrow
deep valleys and drainage i1s good. Minimum streamflows are relatively high
and streams rarely go dry. For all streams, minimum flows generally exceed
0.20 mgd per square mile, the 7-day, Z2-year low flow averages 0.35 mgd per
square mile, and the average discharge is 0.90 mgd per square mile.

Rutherfordton, Spindale, Ruth, and Forest City obtain their water
supplies from surface sources. Other smaller communities and rural residents
obtain their water supply from ground water. The county population was
47,337 in 1970.

The principal rocks underlying Rutherford County include mica-schist,
mica-gneiss, hornblende gneiss, and granite. These rocks are complexly
interlayered and intermixed, and large areas confined to any one rock type
are rare. As a consequence of the complex interlayering, joints, fractures,
and other openings in which water moves are abundant, and the significance
of rock type to water-bearing characteristics is obscure. Other factors such
as topographic setting and thickness of the soil mantle are more significant
to yield.

Generally, the higher yielding wells are drilled in draws, sags,
valleys, and low flat areas, where thick soll cover is present. On the
average, wells drilled in draws and valleys yield more than twice as much as
wells on hills. It is estimated that the potential supply of ground water
available for development averages 0.55 mgd per square mile. Several wells
used for industrial purposes are reported to yileld 50 gpm or more with the
maximum reported yield being 250 gpm. If wells are drilled in carefully
selected sites, and spaced to prevent pumping interference, yields of 40 gpm
or more may reasonably be expected.

The chemical quality of ground water is excellent and suitable for most
uses with little or no treatment. The water usually contains less than 100
mg/1l of dissolved solids, but locally may contain iron concentrations in
excess of 0.3 mg/l.
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FOREST CITY, RUTHERFORD COUNTY

OWNERSHIP:

Municipal. Also supplies the Sandymush Water District. Total population
supplied, about 8,000 in 1973 (2,900 metered customers, 60 of which are
in suburban areas).

SOURCE:

Second Broad River: The intakes are approximately 2.5 miles north of
Forest City at lat 35°22'50", long 81°51'40". The drainage area at the
intakes i1s 92 square miles, approximately.

RAW-WATER STORAGE:

Nomne.
ALLOWABLE DRAFT:

Estimated allowable draft is 13 mgd with no storage.
TOTAL USE:

Average (1972), 1.80 mgd, metered; maximum daily (7-26-72) 2.496 million
gallons.

INDUSTRIAL USE:

0.8 mgd, estimated. Principal users include General Fireproofing Co.,
Cone Mills Corporation, United Southern Industries, Inc., Decorative
Components, Inc., and Fieldcrest Mills.

TREATMENT :

Prechlorination, coagulation with alum, sedimentation, addition of carbon
for control of taste and odor when necessary, rapid-sand filtration, ad-
justment of pH with soda ash, post chlorination, and fluoridation.

RATED CAPACITY OF TREATMENT PLANT:

2.0 mgd. Plant capacity being expanded to 8.0 mgd. Expansion scheduled
for completion March 1974.

PUMPING CAPACITY:
Raw water, 2.4 mgd; finished water 2.4 mgd.
FINISHED~WATER STORAGE:

Two clear wells, 1,000,000 and 300,000 gallons; four elevated tanks,
500,000, 250,000, 200,000 and 75,000 gallons.

FUTURE PLANS:

Plant capacity, including raw and finished water pumping capacity is
being enlarged. No further plans at present.
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FOREST CITY, RUTHERFORD COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Forest City is in an upland area in the Piedmont section of
eastern Rutherford County. The city is drained by small tributaries of
the Broad and Second Broad Rivers. The Second Broad River, which flows
south across the county, is the eastern city limit. The low-flow yileld
of streams draining the immediate area generally exceeds 0.18 mgd per
square mile. The average discharge is 0.90 mgd per square mile, and the
J-day, 2-year low flow averages 0.30 mgd per square mile. The estimated
allowable draft of the Second Broad River is more than 5 times the maxi-
mum daily use and should be adequate for the foreseeable future.

Ground water: The bedrock underlying Forest City is predominately mica-
schist interlain with granite. Wells in the vicinity of the city are
normally drilled between 75 and 250 feet deep and reported ylelds are as
high as 60 gpm. Wells drilled in favorable locations can reasonably be
expected to yield 40 gpm or more.

The chemical quality of ground water is genmerally good, but locally
iron concentrations may be higher than desirable.
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FOREST CITY, RUTHERFORD COUNTY
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ANALYSES
(In milligrams per litre)

Source, or type of Second Broad|Second Broad|Second Broad| Second Broad

water (rawj;finished)... |R. Raw R. PFinighed|R. Raw R. Finished
Date of collection....... 9- 9-65 9- 9-65 9-19-73 9-19-73
Copper (Cu)...... S o o Gl 0.015 0.005
Cobalt (CO)uereenennnnnnn .001 .000
2inc (Zn)...eveevoeeeonnse .020 .060
Chromium (Cr).eeeeeeeanns .000 .000
Boron (B)..ueeeeesoeneans .700 . 560
Strontium (ST).v.eerrnves .020 .020
Barium (Ba@)..eeeeaeannann .000 .100
Mercury (Hg)...evveennnnn .0000 .0000
Lead (Pb)uveereenenncnnns .005 .004
Lithium (Lideseeeeeeenaes .010 .000
Cadmium (Cd)...verennvons .000 .000
Argsenic (AS)ec.eeesenneas .000 .000
Chloride (Cl)iveenecenans 2.0 4.5 —_— ———————
Manganese (Mn).....ecees. .03 .01 .000 .000
Iron (F€)ivweuweennns .o 45 .05 .250 .080
Calcium (Ca)eeiveeenceanaes 5.8 4.6
Magnesium (MZ).eeveveeens 1.1 1.4 T e
Sodium (Na).eeseeeenoonss 3.0 7.5
Potassium (K)ueeeosecoooaans .6 .8 —————— R —
Fluoride (F).v.ieerecoonn. .0 .0 T R
Silica (Si02)...vereenne. 18 18 T I
Bicarbonate (HCO03)....... 28 33 e | T
Carbonate (CO3)..v.eunvs. 0 0 = e
Sulrfate (S04)........ ees 3.8 4.8 A — m—————
Nitrate (NO3)........ AT <3 .3 — e
Dissolved Solids......... 49 58 —————— T
Hardness as CaCO03:

Total. . . veeeeses L LA 20 18 et St

Noncarbonate....... . g 0 0 I ——
Alkalinity as CaCO3...... 23 27 e [ —
Specific conductance

(micromhos at 25°C),... 50 69 ————— | e
pH ....................... 6-9 7'2 ________ I —
Temperature (°C)......... 17 oo e e |
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SPINDALE, RUTHERFORDTON, RUTH, RUTHERFORD COUNTY

OWNERSHIP:

Duke Power Company. Also supplies Broyhill Community Water System.
Total population supplied, about 8,000 in 1973 (3,324 metered customers).

SOURCE:

Catheys Creek impounded by a low dam (basically a pumping pool): The
intakes are approximately 1.5 miles north of Spindale at lat 35°23'22",
long 81°54'42". The drainage area at the intakes is 31 square miles, ap-
proximately. Hollands Creek (supplementary source): The intakes are
approximately 0.5 mile north of Spindale at lat 35°23'00", long 81°55'11".
The drainage area at the intake is 5.4 square miles, approximately.

PAW-WATER STORAGE:

Duke Power Reservoir, an off-river storage reservoir, 113 million gallons.
Water normally is pumped direct from Catheys Creek to the treatment

plant except when the creek is muddy. During periods when the creek is
muddy, water is pumped from the reservoir.

ALLOWABLE DRAFT:

Estimated allowable draft of Catheys Creek is 10 mgd with a storage of
113 million gallons. Estimated allowable draft of Hollands Creek is 0.9

mgd with no storage.
TOTAL USE:

Average (1972), 3.02 mgd, metered; maximum daily (7-25-72) 5.57 million
gallons.

INDUSTRIAL USE:

2.4 mgd, estimated. Principal users include Stonecutter Mills Corpo-
ration, Spinners Processing Co., and Spindale Mills, Inc.

TREATMENT :

Prechlorination, coagulation with alum and caustic soda, sedimentation,
rapid sand filtration, adjustment of pH with caustic soda, and fluori-
dation.

RATED CAPACITY OF TREATMENT PLANT:

7.0 mgd.
PUMPING CAPACITY:

Raw water, 5.7 mgd; finished water, 6.8 mgd. From Holland Creek, 1.4 mgd.
FINISHED-WATER STORAGE:

Three clear wells, 1,000,000, 500,000 and 500,000 gallons; two elevated
tanks 750,000 and 500,000 gallons; one stand pipe, 400,000 gallons.

FUTURE PLANS:

Additional finished water storage is under consideration.
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SPINDALE, RUTHERFORDTION, RUTH, RUTHERFORD COUNTY

WATER-RESOURCES APPRAISAL:

Surface water: Spindale, Rutherfordton, and Ruth are in the Piedmont
portion of Rutherford County. The citles are located on the basin divide
of the Broad and Second Broad Rivers and small tributaries of these
rivers drain the area. The low-flow yleld of streams generally exceeds
0.20 mgd per square mile. The average discharge is 0.85 mgd per square
mile, and the 7-day, 2-year low flow averages 0.35 mgd per square mile.
The estimated allowable draft of the present sources is more than twice
current use and should be adequate for the immediate future. If needed
in the future, additional draft can be developed by providing for ad-
ditional raw water storage at either source.

Ground water: Mica-schist and hornblende gneiss interlain with granite are
the predominate rocks underlying the area served by the Duke Power
Company water system. Wells in the immediate area are normally drilled
from 75 to 200 feet deep and yields in excess of 100 gpm have been
reported. With the abundance of surface water available, it is not
likely that Duke Power Company will use ground water for the public
supply. However, the amount of ground water available is adequate for
small industrial, air-conditioning, or supplementary supplies. Wells
drilled in carefully selected sites can reasonably be expected to yield
35 gpm or more.

The chemical quality of ground water is gemerally good, Locally,
the water may contain iron concentrations in excess of 0.3 mg/l.



189

CiTY OF RUTHERFORDTON, RUTH, AND SPINDALE
7
ﬂ SR 1538 l

DUKE

POWER

RES.

-~
(%]

m RUTHERFORDTON

North
L

Charlgtre Road
St
O
/ § -
( \
\\\ ///\ o \\ A
N/ N = — 74
B & “ @
/ Vs
/ ® 7’
% .
N 7
i \\ _________ g'_ 7
/ i g
‘
/ !
] N
/ ,L'@ o
» I :
[a¥]
Q-
w
0 2 MILES
C —
EXPLANATION /
plant \Sewoge outfall

\/\' (ntake

treatment

m Sewage

A Treatment plant



190

SPINDALE, RUTHERFORDTON, RUTH, RUTHERFORD COUNTY

ANALYSES

(In milligrams per litre)

Source, or type of

Catheys Cr.

Catheys Cr.

Hollands Cr.

water (raw; Impounded Impounded
finished) . v.iveereennn Raw Finished
Date of collectioniss«... 9- 9-65 9- 9-65 9- 9-65
Copper (CU).vvernnneenans | =—mm——em | mmmmeen | e
Cobalt (CO)uuinninrnnnnane | =—m——mmm
2inc (Zn).u.eeieeeneenens | —mmmm———
Chromium (Cr)...ceveeeeee | =—mmmmmm | o | e
Boron (B)eviieeennnnesnas | =mmmmmmm | mmmmemee e
Strontium (ST)..ceevevaas | mm—m————m ——————— | m—————
Barium (Ba)..veevveneeeas | —mmm—mm—— | —mmmmmmm | e
Mercury (HZ)eeveneennanne | =mmmmmmm | e ] e
Lead (Pb)...viiiiieiennnes | ——meme—
Lithium (Li).ceiieeeennns | mmmmm——— | —eemmeme | mee—eeee
Cadmium (Cd).vvevreevnnes | =———==—— | smmmmeme | cmme—e —_
Arsenic (AS).cieeveaasan | mmme———
Chloride (Cl)..veeevenans 2.0 3.5 4.1
Manganese (MD)..oereeen.s 14 .10 .00
Iron (Fe)eveeevraeseonnas .56 .26 .02
Calcium (Ca)e.eveereoanns 4.3 4.3 5.9
Magnesium (Mg)..eeeouonno 1.4 1.0 1.1
Sodium (Na).ceeseeevenenon 3.0 3.0 13
Potassium (K)oeveeeoeanns .6 1.0 .8
Fluoride (F).ovieeeeoennnn .1 .1 1.1
Sildca (BREO2): .. fwibesse-a 18 15 18
Bicarbonate (HCO3)....... 28 23 43
Carbonate (CO3).......... 0 0 0
Bulfate: (SO&), . s.5: s c5s .8 .6 5.4
Nitrate (NO3)..v.evunonns .1 .3 A
Dissolved Solids......... 50 42 71
Hardness as CaCO03:
FOBBI . 55 o w ol e s S o 18 16 20
Noncarbonate.,.eeeeesss 0 0 0
Alkalinity as CaCO3...... 23 19 35
Specific conductance
(micromhos at 25°C).... 47 45 95
151 e S P 6.9 6.5 7.3
Temperature (°C)......... 18 18 | e
Note: See next page for additional analyses.
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SPINDALE, RUTHERFORDTON, RUTH, RUTHERFORD COUNTY

ANALYSES
(In milligrams per litre)

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

water (raw;finished)... Raw Finished
Date of collection....... 9-19-73 9-19-73
BORPEE TEOA)S . V6. FOY T, N 0.018 0.010
CobAluiéGe). aunyii sl .000 .000
Einps{edn ) aesay ol s umdel .000 .010
Chromium-UEE), @b Jo0e0 08 .000 . 000
BOLEH. (B s ais s, i a pom o B abaly .180 .210
Strontium (ST).eeeneecnss .030 .020
Baritm CBA) o vo e moms)oimiims .000 .000
Mereury (HZ)ev.:oon s wasns . 0000 .0000
Tead CRR L oo s s aaa .023 .008
EiEbium CLl) w .o cis o siens . .000 .000
Cadmium (Cd)..eeveeeerans .001 .001
Arsenic (AS):.vieeennn Wi ok .000 .000
OhEdeBide SEL Y, Jv . # o0 03 e Bl TSl s
Manganese (Mn).....cceuee .100 .000
Boan Ry 05, o a8t RS .280 .040
GalieDniitea Yot 0. v, s . SRINE EeSssa=a Bl S mmrees
Magnesium (Mg)..ocevesnn p Al R R T T
Sediimm (Na . b o SLIOHINE N SeETERSE RIS T
Potagdlme@R) D4, L el e menn RISt e
BlaosEda, TE Y o s vnemeniatint | == RS
Silich (BIBZY. & acnen bbbl Lo i AR =
Bicarbenate (HU03) ., sttty - s ot it s o
Catbona B8 GCA3 ). . cak e e || Ly e ST
ST i COIANC o R e e e e (S e
NRES ST a e o ol At i e T S il
Diiasod-vad Nl ids, i oot Bl B o s a aeaE  as
Hardness as CaCO3:

DO, <o s a o doy e W |

Noncarbonate...... e 1o P e || || e
Alkaltntey as GECOBL Foif s8Ry H-ws==y SESE=="
Specific conductance

(microphios 4t 25 € )euse | @ —=——r==— I SSemose
PHEEE FL WSl R S st BRI R s—=onint. ARV Aot
Temperatute ("D, [k L ARdjoursetasae Liligl i
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SWAIN COUNTY
WATER-RESOURCES APPRATSAL

Swain County is in the Blue Ridge province in western North Carolina.
The North Carolina-Tennessee State line is the north boundary. Most of the
population is centered in the projecting southern portion and on the Cherokee
Reservation. The Great Smoky Mountain National Park occupies approximately
the northern two-thirds of the county. Rugged mountains with narrow valleys
characterize the topography. The Little Tennessee River and its tributaries,
principally the Oconaluftee, Tuskasegee, and Nantahala Rivers, drain the
county. Fontana Lake, a Tennessee Valley Authority multipurpose reser-
voir, is mostly in the county. The population was 7,861 in 1970.

There is an abundance of surface water available for public water
supplies. Streamflow varies with elevation, being greater at higher ele-
vations. For all streams the average discharge is 1.9 mgd per square mile.
Minimum flows generally exceed 0.2 mgd per square mile, and 7-day, 2-year low
flows average 0.45 mgd per square mile. Bryson City and part of Cherokee's
water supply is obtained from surface sources. The remainder of the Cherokee
Supply is from wells.

Complexly folded and interbedded metamorphic rocks underlie the county.
Quartzite, metagraywacke, and metaconglomerate predominate with lesser
amounts of phylitte, slate, schist, and gneiss being found. Rocks of the
Murphy Marble belt are found in the Nantahala Gorge. The overlying mantle of
weathered rock is thin or non-existent except in the larger stream valleys
where unconsolidated, poorly sorted, aluvium and weathered rock 1s as much as
100 feet thick in places. Springs are numerous and many are used for rural
domestic water supply.

The chief aquifers are the fracture zones in the various rock units.
The higher yielding wells are usually those drilled in the fractured rock
near the contact zones between the rock units. There are solution cavities
(usually small) in the marble in Nantahala Gorge and wells penetrating these
openings are usually productive. Wells are normally drilled between 50 and
150 feet deep. Very little data on the yield of drilled wells are available.
The maximum yield in available records is 100 gpm, and the average reported
yield of 20 wells is 23 gpm.

The chemical quality of ground water is good and suitable for most uses
with little or no treatment. The water is usually soft to moderately hard,
acidic, but locally may contain iron concentrations in excess of 0.3 mg/l.

The amount of ground water available is adequate, with proper planning
and management, for small industrial, supplemental, and small municipal
supplies. Wells drilled in favorable locations, such as draws and valleys,
and spaced to prevent pumping interference, would probably yield 0.07 to
0.08 mgd per well.
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BRYSON CITY, SWAIN COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 3,000 in 1973 (875 metered
customers, 350 of which are in suburban areas).

SOURCE:

Lands Creek impounded by a low dam: The intakes are about 5-1/2 miles
north of Bryson City at lat 35°28'0l1", long 83°28'01". The drainage area
at the intakes is 2.52 square miles.

RAW-WATER STORAGE:

Dam on Lands Creek basically forms a catchment and negligible water is
stored. Storage approximately 100,000 gallons.

ALLOWABLE DRAFT:
Estimated allowable draft is 0.17 mgd with negligible storage.

TOTAL USE:

Average (1973) 0.225 mgd, estimated; maximum daily not available but was
estimated to be 450,000 gallons by consulting engineers.

INDUSTRIAL USE:

0.08 mgd, estimated. Principal users include Singer Company, Fairlane
Sports Wear, Inc., Heritage Quilts, Inc., Pepsi Cola Bottling Co., and
Nehi Bottling Co.

TREATMENT :
Sedimentation and chlorination.

RATED CAPACITY OF TREATMENT PLANT:
1.5 mgd (capacity of gravity line from Lands Creek to the storage reser-
voirs).

PUMPING CAPACITY:

Raw water, gravity; finished water, gravity. Pressure in a portion of
the distribution system is raised by a booster pump.

FINISHED-WATER STORAGE:

One standpipe, 1,000,000 gallons; two storage reservoirs, each of
250,000 gallons.

FUTURE PLANS:

Plan to increase raw water storage to 22 million gallons by building a
new dam on Lands Creek in the near future.

WATER-RESOURCES APPRAISAL:

Surface water: Bryson City is in the Tuckasegee River Valley in the
projecting southern part of Swain County. There is an abundance of
surface water available for development. The Tuckasegee River flows
through the city but the water is highly colored by paper mill and other
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BRYSON CITY, SWAIN COUNTY

wastes and would be difficult to treat.

The estimated allowable draft of the present source is less than
current use, however, the proposed 22 million gallon reservoir will
increase the allowable draft to approximately 0.8 mgd. If additional
water 1is needed in the future, Deep Creek would probably be the best

source.

Ground water: Granite-gneiss and mica-schist are the predominant rocks
underlying Bryson City. Based on records of well casing lengths, the
depth of alluvium and weathered rock is as much as 100 feet in places.
Most wells drilled in the Bryson City vicinity are from 75 to 150 feet
deep. The city formerly used a well 500 feet deep reported to yield 100
gpm as a supplemental supply. The water was of good quality but the well
had to be abandoned because of its proximity to a sewer line.

It is estimated that wells drilled in carefully selected sites would
yield 0.06 to 0.07 mgd per well. This amount of water is sufficient for

many needs.
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BRYSON CITY, SWAIN COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Lands Cr. Lands Cr.

water (raw;finished)... Finished Finished
Date of collection....... 9- 8-65 1-10-74
Copper (Cu)...... o e T 0.006
BOBELE(EO). - i on vaaiwa i | e .000
ettt R R Bl e s I L e .008
dheamium (GF). . Fotis sod T S .002
BOBGH CH) s io v inionmesses || m—m———m—— .050
Strontitm (St ). covocomnne | —m——r= . 000
Barium (Ba)..ev.:eeroeoone | =——m———m— . 000
Mercury (Hg)eevoeeorevans | =—————=m .0000
Lead (Pb).......c.ciieves | —==mm—— .008
Lithium (Li).e.onviennnes | —=—————m .OOQ
Cadmium (Cd)....veenervees | —mmm=m—=— . 006
Arsenic (As)...... R T e L T .000
O el ABROCLY) . oo v waele 2.0 )
Manganese (Mn)..c..eocneen .01 .000
G sier o0 [ 770 TR S sy e Qa1 .000
Calofum GGa): e ms oo ifseiri 1.2 | e
Magnesium (MZ).vv.eevene.. 1.2 | e
Sadduim LA e tuocerents s s abl 1.0 | ———————
Potassiom. (B)is .» v savd e 500 | e
PIGOEIde: CF)uas i won conveseinn o I
Silica (Si02)...... Pl 7.4 ————————
Bicarbonate (HCO3)....... TSR | S LT
Carbonate (CO3).......... 0 | —=—————
Sul'Gaee {804y, .. ... 0% S8 S — =
Biltrets (NO3)...ioesitsns B et
Dissolved Solids......... 18 | mmme————
Hardness as CaC03:

TOERL S o w o w T AN e 2 A | S

Noncarbonate........... b emem———
Alkalinity as CaCO3...... e e e
Specific conductance

(micromhos at 25°C).... 17 13
) 5 A R O G - Py A 1=~~~
Temperatare { ). vesns bat]  mein J ————————
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TRANSYLVANTIA COUNTY
WATER-RESOURCES APPRAISAL

Transylvania County is in the Blue Ridge province in western North Caro-
lina. The North Carolina-South Carolina State line is the south boundary.
The topography is hilly and mountainous, except for the relatively flat
French Broad River and lower parts of the Little River and Davidson River
valleys. The French Broad River (head of the Tennessee River basin) and its
tributaries drain all but the southwest corner which is drained by the head-
waters of the Savannah River. The average discharge of streams in the county
is high, ranging from 1.6 mgd per square mile in the northeast to 2.6 mgd per
square mile in the southwest and averaging 2.l mgd per square mile. Minimum
flows are also high generally exceeding 0.4 mgd per square mile. The 7-day,
2-year low flow averages 0.7 mgd per square mile. There is an abundance of
good quality surface water available for development for public water sup-—
plies. Brevard, with the only municipal water system in the county, obtains
its water from surface sources. Numerous community water systems use ground
water. The population in 1970 was 19,713.

A wide variety of crystalline rocks underlie the county but they may be
grouped into four northeast trending belts. The northwesternmost of these
includes the Pisgah Ridge and is predominantly biotite gneiss and whiteside
granite. A narrow belt of Brevard Schist trending northeastward through
the center of the county adjoins the granite and gneiss. The contact between
these belts is sharp and may represent a fault. Southeast of the Brevard
Schist is a belt of Henderson Gneiss, and granite adjoins the Henderson
Gneiss. In the French Broad River valley, uncomnsolidated deposits of
alluvium and weathered rock as much as 70 feet thick overlie the bedrock.

There are insufficient records of drilled wells to assess the water-—
bearing characteristics of all rock units in the county. However, using the
available records and record from wells in the same rock units in adjoining
counties, the following table showing typical yields and average depth of
wells in some rock units was assembled:

. Yield (gpm) 4J Average
Rock unit
MaximugglﬁAverage depth (feet)
Biotite gneiss 60 18 119
Brevard Schist 55 14 137
Henderson Gneiss 120 33 212

Most wells are drilled between 60 and 150 feet deep. For 52 drilled
wells, the average depth is 106 feet and the average yield is 17.1 gpm.

The amount of ground water available is adequate, with proper planning
and management, for small industrial, air-conditioning, or supplemental
supplies. It is estimated that wells drilled in favorable sites, such as
draws and valleys, could reasonably be expected to yield 35 gpm or more.
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TRANSYLVANIA COUNTY
WATER-RESOURCES APPRAISAL

The chemical quality of ground water is suitable for most uses with
little or no treatment. The water is usually soft, acidic, and locally may
contain iron concentrations in excess of 0.3 mg/l. Turbidity is a problem
in some well waters, particularly in the flood plains of the Davidson and
French Broad Rivers in the Pisgah Forest vicinity.
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BREVARD, TRANSYLVANIA COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 7,000 in 1973 (2,200
metered customers, 600 of which are in suburban areas).

SOURCE :

Kings Creek impounded by a low dam (pumping pool only): The intakes
are approximately 1.6 miles northwest of Brevard at lat 35°15'27",
long 82°45"'45". The drainage area at the intakes is 1.3 square miles,
approximately.

Brushy Creek (auxilliary supply) impounded by a low dam (pumping pool
only): The intakes are approximately 1.0 mile northwest of Brevard at
lat 33°13'44", long 82°45'38'". The drainage area at the intakes is 0.4
square miles, approximately.

RAW-WATER STORAGE.:
Concrete reservoir, 270,000 gallons.
ALLOWABLE DRAFT:

Combined estimated allowable draft of Kings and Brushy Creeks is 0.7
mgd with a storage of 270,000 gallons.

TOTAL USE:

Average (1973) 0.8 mgd, estimated; maximum daily (8-31-73) 1.5 million
gallons.

INDUSTRIAL USE:
Negligible.
TREATMENT :

Chlorination, sedimentation, and addition of phosphate compounds for
corrosion control.

RATED CAPACITY OF TREATMENT PLANT:

None.
PUMPING CAPACITY:

None. Water flows by gravity.
FINISHED-WATER STORAGE:

Two reservoirs, each 1.0 million gallons.
FUTURE PLANS:

No definite plans at present. The town has a well drilling permit and
all necessary equipment in case additional water is required.

WATER-RESOURCES APPRAISAL:

Surface water: Brevard is in the French Broad River valley in central
Transylvania County. The topography is mildly rolling with mountains
on the northwest side of town. The town is drained by many small
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BREVARD, TRANSYLVANIA COUNTY

tributaries of the French Broad River which flows within 1,000 feet of
the south boundary. The low-flow yield of streams is relatively high,
generally exceeding 0.35 mgd per square mile. The average discharge of
all streams is 2.0 mgd per square mile, and the 7-day, 2-year low flow
averages 0.7 mgd per square mile. The present use exceeds the estimated
allowable draft indicating that in dry years water shortages may occur.
If additional water is needed in the future, Catheys Creek about 3 miles
southwest or the French Broad River could be used.

Ground-water: Rocks grouped as Henderson Gneiss (granite, biotite gneiss,
hornblende gneiss, and mica schist) underlie Brevard. No records of
drilled wells in Brevard are available and only those used for domestic
supplies are available in the surrounding area. Wells in the vicinity
are normally less than 250 feet deep and the maximum reported yield is
25 gpm.

The scarcity of records of drilled wells of tested capacity pre-
vents an accurate appraisal of ground water conditions. However, it is
estimated that wells drilled in favorable sites would yield on the order
of 0.06 to 0.07 mgd per well. The chemical quality of ground water is
generally good. However, locally the water may be turbid and contain
iron concentrations in excess of 0.3 mg/l.

S
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BREVARD, TRANSYLVANIA COUNTY

ANALYSES
(In milligrams per litre) ¥
Source, or type of King Cr. Brushy Cr. Combined—
water (raw;finished)... Raw Raw Finished Raw
Date of collection....... 9 ~ 9-65 9- 9-65 9- 9-65 1- 7-74
Copper (Cu)...vvveernrees | === | ——=——r== J =c==—== 0.002
Cobalt (CO)vurvrrvrrennnnas | =———m———— | ————7=—= | =—====——— .003
Zinc (Zn). .. vvvesenneas | =——————— | =m==———— | —mmmo— .020
Chromium (Cr).....vvenen. | ======— | ———————= | ——===——= .001
Boron (B)....vvvivneeneas | === = .000
Strontium (ST)..ieeeeeees | ——————= | =——=———m=— | ——Tm=——= .000
Barium (Ba)...vievevaeans | ———=———- ——————— | m——————— .000
Mercury (Hg)eeesveoessnss | —======= | =———=———-= ——————— .0000
Lead (Pb).........vvous. — | | T
Lithium (Li)eiivivervnes, | —————— | =———————- ————— .000
Cadmium (Cd)....vvveuvee, | =—————=— | ==—————= | —===———= .000
Arsenic (AS).veveesvonsen —_—————— | == S pai G .012
Chloride (Cl)......couunn 0 .08 1.2 3.0 .7
Manganese (Mn)........... 02 .01 .01 .033
Iron (Fe)uveeeeveneennnn. .01 .10 .01 .180
Calcium (Ca)..evevenean.. 7 1.9 .9 —=
Magnesium (Mg).eevveeenn. 3 .3 .2 ———m——-
Sodium (Na)..veveeeeeennn 8 1.1 .8 | = =
Potassium (K).....ecuunns 3 .5 .2 ——
Fluoride (F).vvvevevnnnn. .1 .1 .1 e
gilica (BI02). .., 4w Ain 6.7 7.9 6.8 E——
Bicarbonate (HCO3)....... 6 10 5 | -
Carbonate (CO3).......... 0 0 0 ———
Sulrate (SO4).....cvvunn. .8 .8 A I —
Nitrate (NO3)............ .0 .1 .0 —_———
Dissolved Solids......... 14 24 15 ——————
Hardness as CaCO3:
TOEHLS o imacaasieeassanns 3 6 4 e
Noncarbonate,......e... 0 0 1 —————
Alkalinity as CaCO3...... 5 8 3 ———————
Specific conductance
(micromhos at 25°C).... 11 16 13 —_—
[21:ik, (IO NS 6.3 6.4 6.2 | ————
Temperature (°C)......... 15.0 21.1
1/

=/ Combined sample from King and Brushy Creeks.

Note:

See next page for additional analyses.
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BREVARD, TRANSYLVANIA COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of

water (raw;finished)... Finished
Date of collection....... 1- 7-74
CoppEr COW). . o e n s e e 0.006
el Sl TR o1y S RRT BT ob R S0 e 4 .000
Bt N LA .370
OhEbmlim (UYL S el .000
J2]or 0o i e G e S et .010
Serontim (o)., . ol e .000
B Lams CBE ), T < RN R .000
Merecury CRgY L. L 00 .0000
TEREl- B o o ion i iniacs 5in i tians .023
LAARFOM (Ld) o v oue mi o b wiein 4 .000
[ Moty e (0L S 13 T — .000
Argenic (AB) vuss waseione .008
Ehilgride (C1):es inrsveann 3.0
Manganese (Mn)......ccu.n .000
I oo - e N i .630
Galaium=tCa ) Sl Y ———————
Magnesium (Mg).eevaeaann . | —mmm————
Sodium (Na)...eeeeeraeere | —mmmm———=
Potassium (K)oeeeeewnooes | —m—m————
Fluoride (F)evieeienenenn | ———————
Silica (Si02).... v ene. | =——————
Bicarbonate (HCO3)....... | =————=—m
Carbonate (CO3)....vvvee. | ==m——-r
Sulrfate (SO4)...vevrivene | =m—————
Nitrate (NO3)...... creees | mmm——
Dissolved Solids......... ———————
Hardness as CaCO3:

TOEAL . e qat s tavesmas H Fom—romm

Noncarbonate, .ce.eeveeees | =———————o
Alkalinity as CaCO3...... —_—————

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

(B 3 e S o e oy S G 1 -

Temperature (°C)
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WATAUGA COUNTY
WATER-RESOURCES APPRAISAL

Watauga County is in the Blue Ridge physiographic province in north-
western North Carolina. The topography is varied, ranging from moderately
broad valleys and subdued hills to highly dissected, rugged mountains.

Stream slopes are steep and drainage is good. Tributaries of four major
river basins drain the county. The western half is drained by the Watauga
River of the Tennessee River basin, the central third by North and South Fork
New River of the Kanawha River basin, the southeastern portion by tributaries
of the Yadkin River basin and a small area along the south boundary by tribu-
taries of the Catawba River basin. The average discharge of streams varies
from 1.3 to 2.0 mgd per square mile and averages 1.6 mgd per square mile.
Minimum flows generally exceed 0.15 mgd per square mile and the 7-day, 2-year
low-flow averages 0.35 mgd per square mile. There is an abundance of
relatively pure surface water available for development.

Boone uses a combination of surface water and ground water as a source
of supply. Blowing Rock uses surface water and has two standby wells. Appa-
lachian College and small communities use ground water. The county popu-
lation in 1970 was 23,404.

A wide variety of metamorphic rocks, predominately layered gneiss and
amphibolite gneiss, underlie Watauga County. The overlying weathered
material ranges in thickness from a few inches to more than 100 feet in
places. Most wells drilled in the county are less than 200 feet deep. From
records of 94 drilled wells, the average depth is 146 feet, and the average
reported yield is 19.6 gpm. The maximum reported well yield in available
records is 140 gpm. Generally, the higher-yielding wells are those located
in draws, sags, and low flat areas where the layer of weathered rock is
thickest. On the average, wells drilled in these areas ydeld about three
times as much water as those on hills and ridges.

The chemical quality of ground water is generally good and suitable for
most uses with little or no treatment. However, in places, the water 1is
slightly hard and may contain iron concentrations slightly in excess of 0.3
mg/1.
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WATAUGA COUNTY
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BLOWING ROCK, WATAUGA COUNTY

OWNERSHIP:

Municipal. Total population supplied ranges from about 7,000 in summer
to 1,000 in winter (950 metered customers, 10 of which are in suburban
areas).

SOURCE:

Flat Top Branch impounded: The intake is at the dam 0.5 mile north of
Blowing Rock at lat 36°08'36'", long 81°40'20". The drainage area at the
dam is 0.55 square miles, approximately.

RAW-WATER STORAGE:
20 million gallons in the Flat Top Branch impoundment.
ALLOWABLE DRAFT:

Estimated allowable draft is 0.4 mgd with a storage of 20 million
gallons.

TOTAL USE:

Average (1972), 0.212 mgd, metered; maximum daily (8-6-72), 0.441 million
gallons.

INDUSTRIAL USE:
None.
TREATMENT :

Prechlorination, coagulation with alum, sedimentation, rapid sand fil-
tration, and adjustment of pH with soda ash. Carbon is used occasionally
for control of taste and odor. Raw water reservoir is periodically
treated with copper sulfate.

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

Raw water flows by gravity from the lake to the treatment plant.
Capacity of the gravity lime is slightly less than 1.0 mgd. Finished
water, 0.5 mgd.

FINISHED-WATER STORAGE:

One clear well, 50,000 gallons; two stand pipes, 200,000 and 175,000
gallons; one underground storage tank, 50,000 gallons.

FUTURE PLANS:

An engineering consultant is currently making an appraisal of the water
system. Tentative proposals include enlarging the treatment plant
capacity to 0.75 mgd and construction of a raw water impoundment on
Middle Fork.
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BLOWING ROCK, WATAUGA COUNTY

WATER-RESOURCES APPRATISAL:

Surface water: Blowing Rock is a summer resort town in the mountains at
the top of the Blue Ridge front (by definition, the division of the Blue
Ridge and Piedmont provinces is at the foot of this front). The city is
on the drainage divide of the Yadkin, Catawba, and New Rivers and is
drained by small tributaries of these rivers. The low-flow yield of
streams draining the immediate area generally exceeds 0.2 mgd per square
mile. The average discharge of streams is 2.0 mgd per square mile, and
the 7-day, 2~-year low flow is 0.4 mgd per square mile. The large summer
demand for water exceeds the estimated allowable draft of the current
source of water. Middle Fork, the largest stream in the immediate area,
is probably the best source for an additional water supply.

Ground water: Metamorphic rocks, predominately gneiss, underlie Blowing
Rock. Most wells drilled in the immediate vicinity are less than 200
feet deep. The city currently has two wells, one 200 feet deep and one
125 feet deep, that are used for emergency standby. Additional wells
could be drilled to further supplement the supply. The chemical quality
of ground water is good and generally suitable for domestic use without
treatment.
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CITY OF BLOWING ROCK
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BLOWING ROCK, WATAUGA COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Flat Top Cr.|Flat Top Cr.|Flat Top Cr.|Flat Top Cr.

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 6- 464 6~ 4-64 9-19-73 9-19-73
Copper (CU)..vveennaneens | =mmmm—e—— | —om——e _— 0.120 0.013
Cobalt €O . i vl o e o | SEEERE e .001 .001
Zhame GFEm) e, FEL S o SN PSS L .030 .010
Ghrombar "COE) J5 et o ok 0 BEEClas, o —— i .000 .000
Tolan-1) UML) Er MR R (B8 - - TSy = .390 .220
Berontium BB Ve . v v o e st ol e .040 .050
Bl im OB sy, 5 0 o5 4 0 isd Al F e SR S T .000 .000
Mercury (Hgle+everesrence | mmmmmeee | cmmcmeee
EaEd WPH )i i v o b s b v | ey, - | .003 .002
0501 € i R, Lo ), P (B - vl et i .000 .000
Badmim G803 ) an e cum e amon | et o .000 .000
ApSaica (As) . NI, S0k, i Al e e e s .008 .000
ghiliogtde "L . il . st o4 ] 3.6 _—
Manganese (Mn)........... .01 .03 .020 .000
FEBTMRCIET) S W o o i .06 .01 2150 .010
Calcium (€Ca)evvererneenns 1.1 5:5 -
Magnesion (M) . i'voiyomans .2 1.7 ———— | e
aTe s U b n TG - ) e 1.0 ~—
Botasiwm (R, ¢ v po oo ss e .6 .6 S
T Ewomlda CBY, o oo oum ams oo .0 sl —_ —_—
A RETREE L e p 5.7 5.1
Bicarbonate (HCO3)....... 7 9
Carbonate (CO3).......... 0 0 s
BdErate "€QGENFI: L. T 1.2 13, - | | me———— | s
Nitrabs EREEY, 2. D Hi .2 .0 ———————— | e
Dissolved Solids......... 18 38 ——————— ] e
Hardness as CaC03:

a5 A1 R I 4 21 e

Noncarbonate. ...o .o 0 14 -
Alkalinity as CaCO3...... 6 i Rt S . T E_ - MR (. S e
Specific conductance

(micromhos at 25°C).... 15 55
o S A NSRRI 6.4 7.2 | e | e
Temperature (°C)........o | =——c—eeeee | ;e
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BOONE, WATAUGA COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 8,700 in 1973 (1,640 metered
customers, 50 of which are located in suburban areas).

SOURCES :

5 wells (Nos. 1-5) and Winkler Creek impounded. The Winkler Creek
intakes are at the dam about 3 miles south of Boone at lat 36°10'28",

long 81°39'06". The drainage area at the dam is 0.8 square miles,
approximately.

Well No. 1 (Warehouse well), Wt-102, located at lat 36°12'58", long
81°41'07". Driller: Wayne Gragg. Date drilled: . Total depth:
300 feet. Diam: 8 in. Cased to: . Type of finish: open hole.
Topography: valley. Aquifer: . Static water level: .

Yield: 65 gpm. Pump setting: 280 ft. Type pump: submersible.
Well No. 2 (IRC well), Wt-103, located at lat 36°11'53", long 81°40'07".

Driller: Wayne Gragg. Date drilled: . Total depth: 300 ft.
Diam: 8 in. Cased to: . Type of finish: open hole. Topography:
valley. Aquifer: . Static water level: . Yield: 60 gpm.

Pump setting: 280 ft. Type pump: .submersible.
Well No. 3 (Popular Hill), Wt-104, located at lat 36°12'12", long

81°40'36". Driller: Wayne Gragg. Date drilled: . Total depth:
300 ft. Diam: 8 in. Cased to: . Type of finish: open hole.
Topography: draw. Aquifer: . Static water level: . Yield:
22 gpm. Pump setting: . Type of pump: submersible.

Well No. 4 (Trivette well), Wt-105, located at lat 36°12'09", long
81°39'11". Driller: Wright Well and Pump Co. Date drilled: 10-9-72.
Total depth: 400 ft. Diam: 6-1/4 in. Cased to: 28 ft. Type of
finish: open hole. Topography: valley. Aquifer: granite and quartz.
Static water level: 10 ft. Yield: 60 gpm. Pump setting: 385 ft.
Type of pump: submersible.

Well No. 5 (Trivette well), Wt-106, located at lat 36°12'14", long
81°39'04". Driller: Wright Well and Pump Co. Date drilled: 10-10-72.
Total depth: 400 ft. Diam: 6-1/4 in. Cased to: 20 ft. Type of
finish: open hole. Topography: valley. Aquifer: granite and shale.
Static water level: 10 ft. Yield: 80 gpm. Pump setting: 385 ft.
Type of pump: submersible.

| ! r , RAW-WATER STORAGE:
5' ;Jﬁé Winkler Creek impoundment, 39 million gallons.
4 ,,]: ALLOWABLE DRAFT:
2 Estimated allowable draft of Winkler Creek is 0.5 mgd with an adjusted
1( .//f_ storage of 37 million gallons.
/\Q‘“— TOTAL USE:
, Average (1973) 1.3 mgd, estimated; maximum daily, not available.
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BOONE, WATAUGA COUNTY

INDUSTRIAL USE:

0.1 mgd, estimated. Principal users include Vermont American Corpo-
ration, IRC, Boone Division of TWR, Inc., Shadow Line, Inc., and Blue

Ridge Shoe Co.
TREATMENT :

Well water, none. Winkler Creek reservoir is treated with copper sulfate
monthly and the water is chlorinated.

RATED CAPACITY OF TREATMENT PLANT:
None.
PUMPING CAPACITY:

Water from Winkler Creek flows by gravity. Pumping capacity of the wells
is estimated at 0.9 mgd.

FUTURE PLANS:
None.
WATER-RESOURCES APPRAISAL:

Surface water: Boone is in a northwest-southeast trending valley in
central Watauga County. The Temnnessee Valley Divide is approximately
one-half mile west. Boone Creek, a tributary of South Fork New River,
and its tributaries drain the city. Minimum flows of streams in the
immediate vicinity are relatively high, generally exceeding 0.15 mgd per
square mile. The average discharge of streams is 1.4 mgd per square
mile, and the 7-day, 2-year low-flow averages 0.35 mgd per square mile.
The largest nearby surface-water source of supply is South Fork New River
near the east city limits. A treatment plant would be required and the
intakes would preferably be above the sewage treatment plant outfall.

Ground water: The predominant rock underlying Boone is layered gneiss.
Based on reported well casing lengths, the overlying mantle of weathered
rock is as much as 100 feet thick in places. As the demand for water
increased, Boone drilled wells to meet the need. Of the five wells
currently in use, only one is reported to yield less than 60 gpm. On
the basis of the high yields of the existing wells, it is reasonable to
assume that, with careful site selection, and spacing to prevent pumping
interference, new wells may each yield 0.07 to 0.08 mgd on a sustained
basis.

The chemical quality of ground water is good, and is acceptable for
most uses without treatment.
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BOONE, WATAUGA COUNTY

ANALYSES
(In milligrams per litre)

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

Date of collection.,.....

Well No. 1 Well No. 2

Well No.

3

Copper “(Qu).ls « 5T i d wliuama
@ebale—(Go) v~ vy v vl
70 R 0 ) A ORISR
ghiromwinm (CB) . i Fee o o o= b
Boatoith: (B ¢ als vias pos s s mis
Strontium, {88). . 0. . casas
Bariam (Ba).jos Yo aeees
Mareney CBEH. <« oo d'acuoeaa
yFi=1 i U ) I S U S
BliCR S, (R s os ot 4. oew e
Cadminm (Chdl oee's viaesars
Gyamiide (CHRN. .« ivosenee e
Ghdiaride (B18) . A& vk . ws o
Manganese (MN).......0u..
TRETE TERE Yo ol o oo, o v weis
Caleium CORYL 5. ey » o ol
Magnesium (MZ).veveuunons
Sioddam CNE) 5 o o0s siiie s owas
Potasgium (K. .ue e er«es L
Fludride (F)ie.icoosesncuns
SilAas (SH02) sws oo p e s otes
Bicarbonate (HCO03).......
Carbonate (CO3)....ve.vvnn
Sulfnte (BO4)...soisoses
Nitrate (NO3)....cc0evees
Dissolved Solids.........

Lo RN |

8,
O &~
[V
o

96

58 26
0 0
59 32

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

Mt o 5 sl R i & R

Temperature ("C)..... ...

69
7.5
12

143
6.6

12

166

12

Note:

See next page for additional analyses.
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BOONE, WATAUGA COUNTY

ANALYSES
(In milligrams per litre)

Source, or type of Winkler Cr.| Winkler Cr.| Well No. 4

water (raw;finished)... Raw Finished
Date of collection.,...... 9- 5-66 09— 6-66 9-19-73
Copper (Cu)...vcvvenngson |  Smm——— | ——-—= 0.008
Cobalt (CO)uurnererennans .002
Zince (Zn)..veevereneeneas | =——————— | —m—————— . 360
Chromium (Cr)..ieeeeasnes | =—======= | =—=————=- .000
Boron (B)e.eveereaononnns | —m==——== ——————— . 240
Strontium (Sr)..eeeecene. | ==m=m——— | =—————m— .110
Barium (Ba)......cvvnuues | ——m==——— | —m——m——e . 000
Mercury (HEZ)eeiveeeenewss | ==———=== | =————e— | ________
Lead (Pb)..eeirveinnnenes | == | === .003
Lithium (Lideeeeevnneeens | =mm===== | =m————mu .000
Cadmium (Cd)...vevvennn.. .001
Arsenic (AS)iiievrenveass | —Tmmmmmm ) mmmmmmes .000
Chloride (Cl)..veveeennnn 1.6 3.4 4.0
Manganese (Mn)........... .01 .02 000
Iron (Fe)ioeeevenannnns .02 .10 .020
Calcium (Ca).i.ieeeevaanns 1.7 7.5 11
Magnesium (Mg)......cvu.. .2 1.0 1.9
Sodium (M)« ac oo nee s i nn 1.5 2.8 7.0
Potassium (K)eeeweweounns A .8 1.6
Plivoride - (F). .o caosesa .2 .1 .1
SEEEs USR02) . o0 wmamps oo b 5.3 7.1 21
Bicarbonate (HCO3)....... 8 38 48
Carbonate (CO3)....veuunnes 0 0 0
Sulfate (SO4)...eveeennnn .8 1. 2.5
Nitrate CND3):..s cviveeson .3 . 2.24¢
Dissolved Solids......... 20 51 86
Hardness as CaC03:

DOEEN L o oo biaw o 50w e 6 24 35

Noncarbonate........... 0 0 0
Alkalinity as CaCO3...... 7 31 .039
Specific conductance

(micromhos at 25°C).... 19 77 110
DN 5 s T e 6.3 743 7.0
Temperature (T€)......... 18 e | g e

#Nitrate (NO2 + NO3 as N).
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WILKES COUNTY
WATER-RESOURCES APPRAISAL

Wilkes County is in the mountain and Piedmont Provinces in northwestern
North Carolina. The northwest county boundary closely follows the top of the
Blue Ridge front (by definition, the foot of this front is the dividing line
between the mountains and Piedmont physiographic provinces). The topography
is mountainous to semi-mountainous, stream slopes are relatively steep, and
streams are free flowing. The Yadkin River and its tributaries drain the
county. W. Kerr Scott Dam and Reservoir, a multipurpose Corps of Engineers
project on the Yadkin River, is in the county. The average discharge of un-—
regulated streams ranges from 0.9 mgd per square mile for streams along the
southern boundary to 1.4 mgd per square mile for streams draining the Blue
Ridge front. The 7-day, 2-year low flow of unregulated streams averages 0.4
mgd per square mile, and minimum flows generally exceed 0.2 mgd per square
mile.

Wilkesboro and North Wilkesboro obtain their water supplies from surface
sources., Moravian Falls and other small communities obtain their supplies
from ground water. Wilkesboro and North Wilkesboro serve about 13,000 of the
county's population of 49,524 (1970).

A wide variety of metamorphic rocks underlie the county and their
relation is complex. Granite-schist, granite gneiss and mica-schist are pre-
dominate with lesser amounts of hornblende gneiss, mica-gneiss and granite.
The mantle of weathered rock ranges in thickness from a few inches to more
than 100 feet in places. Topographic setting is more significant than rock
type in selection of high-yielding well sites. The higher-yielding wells are
those drilled in draws, sags, and valleys where the thickness of overlying
weathered rock is greatest. Wells in these areas will yield, on the average,
three to four times more water than wells on hills and ridges.

Wells in the county are normally less than 300 feet deep, with the
average depth reported for 242 wells being 215 feet. The average yield
reported for 42 wells used for industrial, public and commercial supplies is
54.6 gpm, with a low yield of 5 gpm and a high of 336 gpm. For 228 wells,
including those in domestic use, the average yield is 27.2 gpm.

The chemical quality of ground water is generally good. The water is
usually soft to moderately hard and slightly acidic, but locally may contain
iron concentrations in excess of 0.3 mg/1l.

Ground water is available, with proper planning and management, for the
development of adequate supplies for small industrial and municipal needs.
It is estimated that the quantity of ground water available ranges from 0.4
to 0.6 mgd per square mile. 1In wells drilled in favorable sites, yields of
40 gpm or more can be expected from about 50 percent of those drilled.
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NORTH WILKESBORO, WILKES COUNTY

OWNERSHIP:

Municipal. The City has 1,346 metered customers, 25 of which are in

suburban areas. Also supplies Crickett-Millers Creek Water Association,

Inc. (1,228 metered customers), Mulberry-Fairplains Water Association,

Inc. (1,258 metered customers), and Blue Ridge Water Association (739

metered customers). Total population supplied, about 17,800 in 1973.
SOURCE:

Reddies River impounded by a low dam. The intakes are on the north bank
at the dam, 0.9 mile upstream from the mouth, at lat 36°09'44", long
81°09'14". The drainage area at the intakes is 95 square miles, approxi-

mately.
RAW-WATER STORAGE:
Reddies River impoundment, 50 million gallons, estimated.
ALLOWABLE DRAFT:
Estimated allowable draft is 21 mgd with a storage of 50 million gallons.

TOTAL USE:

Average (1972), 1.25 mgd, metered; maximum daily (4-11-73), 2.43 million
gallons.

INDUSTRIAL USE:

0.15 mgd, estimated. Principal users include Gardner Mirror, Inc., and
Carolina Mirror.

TREATMENT :

Prechlorination, coagulation with alum and lime, sedimentation, rapid-
sand filtration, addition of phosphate compounds for corrosion control,
adjustment of pH with lime, postchlorination, and fluoridationm.

RATED CAPACITY OF TREATMENT PLANT:
3.0 mgd.
PUMPING CAPACITY:
Raw water, 6.0 mgd; finished water 5.7 mgd.

FINISHED-WATER STORAGE:

One clear well, 1,000,000 gallons; two elevated tanks, 200,000 and
100,000 gallons; two stand pipes, 300,000 and 170,000 gallons.

FUTURE PLANS:
None at present.

WATER-RESOURCES APPRAISAL:

Surface water: North Wilkesboro is on the north bank of the Yadkin River
in Central Wilkes County . The topography is characterized as hilly to
gsemi-mountainous. The Reddies River is the western city limit. There is
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NORTH WILKESBORO, WILKES COUNTY

an abundance of surface water available for water supply. Records of
streamflow of the Reddies river have been collected near the intake since
1939. The minimum flow recorded was 14.2 mgd in 1954, and this is more
than 10 times current use. The proposed Corps of Engineers Reddies River
project would contain storage for water supply.

Ground water: Granite-schist is the predominant rock underlying North
Wilkesboro. There are several wells in the immediate vicinity used for
industrial and commercial purposes that reportedly yield over 100 gpm.
The average yield of wells drilled in the granite-schist rocks in the
area is 34 gpm. With the abundance of surface water available it is not
likely that ground water will be used for public water supply. However,
there is sufficient ground water available for small industrial supplies.

The chemical quality of ground water is good. The water is soft to
moderately hard, slightly acidic, and generally contains less than 0.3
mg/l of irom.
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NORTH WILKESBORO, WILKES COUNTY

ANALYSES
(In milligrams per litre)

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

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 6~12-63 6-12-63 9-15-73 10-16-73
Copper (Cu).uvviviivnnnas | ——m=—=—= | —o——m——e 0.019 0.008
Cobalt (CO)uvrnenenanannn . 002 .002
Zinc (Zn). . eeiiveernennes | =—=eom— | ———m—eee .010 .350
Chromium (Cr)..veeveeennn - . 000 .000
BOron (B)evveveeenoeonass | =mmemmmm— | ——m———ee .280 ) —mmm———
Strontium (Sr)...vieeeeee | =—m————= | —————o - .050 .060
Barium (Ba).eueeeeneooeons . 000 .000
Mercury (Hg).vvvevveenes | === | —mmmemeee | mmmemee | e
Lead (Pb).vesvereneoenens - .002 .001
Lithium (Li)e.veeeneaeans . 000 .000
Cadmium (Cd)...veveunenn.. - .000 .001
Arsenic (AS).eesecseanse . .010 .007
Chloride (C1)...ouveuunnnn 1.6 3.6 | cmmeem— | e
Manganese (Mn)....eeveens .01 .01 .010 .000
Iron (Fe)ieereennnnanneas .00 .Q7 .080 .020
Calcium (Ca)eeeereenonnns 2.2 9.6 | —m—m————— | me————
Magnesium (Mg).eveeuuosns .7 I B ——————
Sodium (Na)..eeeeoaaaeens 2.3 2.4 | ————— e r———
Potassium (K)eevvueveavenn .9 B8 | e | e
Fluoride (F)ueieeeonaaenn .0 8| mmss——— ) e
Silica (Si02)............ 11 12 | meemmes Y e
Bicarbonate (HCO3)....... 15 24 e e
Carbonate (CO3)....v.0.... 0 [ it e
Sulfate (SO04)...vvverennn 1.0 6.4 | ———————- —
Nitrate (NO3)....eeeuennn .1 3| meemiesmae e
Dissolved Solids......... 29 51 0 | e () eSesames
Hardness as CaCO03:

Total.... B - oo, 9 27 | mmmemmmm e

Noncarbonate....eeeee.. 0 8 ] mmmmmm—— ] e
Alkalinity as CaCO3...... 12 20 | mmmeme—— ) mmmemee—
Specific conductance

(micromhos at 25°C).... 31 69 | mmmem———— | e
PHevivrneroomawnsam AL, 6.9 8.2 | ==mm————— | e
Temperature (°C)......... | ===——=ee | —ommmmme | mmmmmmem  emmeeee—
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WILKESBORO, WILKES COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,000 in 1973 (1,281 metered
customers). Occasionally supplements the Moravian Falls Water Associ-

ation, Inc.
SOURCE:

Yadkin River: The intakes are at the western city limits, 3-1/4 miles
downstream from W. Kerr Scott Dam, 2-1/2 miles upstream from Reddies
River, at lat 36°08'40", long 81°10'48". The drainage area at the
intakes is 370 square miles, approximately.

RAW-WATER STORAGE:
None.

ALLOWABLE DRAFT:

Not determined. Natural low flow of Yadkin River is augmented by
releases from W. Kerr Scott Reservoir. There is ample water for water

supply.

TOTAL USE:
Average (1972) 2.74 mgd, metered; maximum daily (8-30-72) 4.24 million
gallons.

INDUSTRIAL USE:
2.3 mgd, estimated. Principal users include Holly Farms Poultry
Industries, Inc., Dairymen, Inc., and Ithaca Textiles, Inc.

TREATMENT:

Prechlorination, coagulation with alum and caustic soda, sedimentation,
Micro-floc filtration, and adjustment of pH with caustic soda. Normally
do not postchlorinate but equipment is available if necessary.

RATED CAPACITY OF TREATMENT PLANT:
5.0 mgd.
PUMPING CAPACITY:
Raw water, 5.0 mgd; finished water, 7.5 mgd.

FINISHED-WATER STORAGE:
One clear well, 1,000,000 gallons; one elevated tank, 250,000 gallons;
two stand pipes, 200,000 and 500,000 gallons.

FUTURE PLANS: '
None.

WATER~RESOURCES APPRAISAL:

Surface water: Wilkesboro is located on the south bank of the Yadkin
River in central Wilkes County. Flow of the Yadkin River is regulated
by W. Kerr Scott Dam, located about 5 miles upstream. Minimum natural
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streamflow is augmented by releases from the reservoir. Minimum flows
are many times present use and are adequate to meet the water-supply
needs of Wilkesboro for the foreseeable future.

Ground water: Granite-schist and granite are the predominant rocks under-
lying Wilkesboro. Based on records of well casing lengths, the overlying
thickness of weathered rock and alluvium is as much as 125 feet thick in
places. Most wells in the area are drilled 150 to 400 feet deep.

Several wells in the immediate vicinity used for industrial and com-
mercial purposes are reported to yield more than 100 gpm. With the
abundance of surface water available, it is unlikely that ground water
will be used by the city. However, the amount of ground water available
is adequate for small industrial needs.

The chemical quality of ground water is good, and suitable for most
uses without treatment. Generally, the water is soft to moderately hard,
slightly acidic, and iron concentrations are less than 0.3 mg/l.
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WILKESBORO, WILKES COUNTY

ANALYSES
(In milligrams per litre)

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

water (raw;finished)... Raw Finished Raw Finished
Date of collection....... 5-10-65 5-10-65 9-19-73 9-19-73
Copper (Cu).............. ——————— | e 0.017 0.006
Cobalt (Co)..ivnvnnvnnnn. | =——mmmmmm | e .002 .001
Zinc (Zn)..eviiiniiiiiins | mmmmmmmm | mmmmeee e .080 .010
Chromium (Cr)............ | =—;—ee—— |  ——mm—emn .000 .000
Boron (B)eveiverevernnnee | mmmmm—mm | e .260 .400
Strontium (Sr)........... —_— - . 040 . 040
Barium (Ba).............. — .000 .000
Mercury (Hgle.vevuunenn... SRR e it —
Lead (Pb).......00o00nenn .001 .001
Lithium (Li)......covvves | —mmmmeee ——————— .000 .000
Cadmium (Cd)........covve | —ommmm—em | —mmmmem .000 .000
Arsenic (AS).vevienervans | —mmmeeem ————— .000 .000
Chloride (Cl)............ 1.0 5.0 | —mmemmem | e
Manganese (Mn)........... .00 .00 .030 .000
Iron (Fe).vvvvvuivninnnn. .02 .02 .160 .030
Calcium (Ca)..vvuvevennnn 2.6 /2 N [ — SN - —
Magnesium (Mg)........... .7 .5 —————— S —
Sodium (Na)..eewevennnann 1.8 I S A — O~ =
Potassium (K)............ 1.3 /A I — e
Fluoride (F)...uvuveen... .0 S T (R e —
Silica (Si02)............ 11 9.6 | —e——— LSyl GO W RN
Bicarbonate (HCO3)....... 14 23 LIy - i ] (R R s
Carbonate (CO3).......... 0 0 | e———— S
Sulrate (SO4)............ 1.8 17 | e | == —_—
Nitrate (NO3)............ .1 I S —————
Dissolved Solids......... 32 66 | ————— ——————
Hardness as CaCO03:

Total......coveveeen... 10 9 | mmm———— ———————

Noncarbonate,,....ee... 0 0 | e | mem————
Alkalinity as CaCO3...... 11 9 | B S ——
Specific conductance

(micromhos at 25°C).... 28 90 — ————
o3 e 6.4 7.6 | —m—_— —_—_———
Temperature (°C)......... 16 | e S S e
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YANCEY COUNTY
WATER-RESOURCES APPRAISAL

Yancey County is in the Blue Ridge Province in western North Carolina.
The northwestern boundary is the Tennessee—North Carolina State line. The
topography varies from rugged mountains to moderately wide valleys and
subdued hills. Stream slopes are steep and drainage is good. The Nolichucky
River and its tributaries drain the county. Streamflows are quite variable
from place to place and are relatively high. The low-flow yield of streams
generally exceeds 0.1 mgd per square mile. Average discharge ranges from 1.1
to 2.1 mgd per square mile, and the 7-day, 2-year low flow averages about 0.3
mgd per square mile. Burnsville, with the only public water supply in the
county, uses surface water as its source of supply. The county population in
1970 was 12,629. :

Metamorphic rocks (mica-gneiss, layered gneiss and amphibolite gneiss)
predominate in Yancey County. The overlying mantle of weathered rock is
relatively thin to non-existent. HLowever, in some of the valleys it is
reported to be as much as 40 feet thick. Springs are common and furnish a
convenient source of water in rural areas. Drilled wells are not numerous
and most are less than 200 feet deep. Reports for 18 drilled wells show an
average depth of 103 feet and an average yield of 25 gpm. The maximum
reported yield is 50 gpm.

Ground water will continue to be an important source of water in areas
remote from the Burnsville water supply. Where higher-yielding wells are
needed, care should be taken in the location and management of well fields.
Generally, the better supplies are obtained from wells drilled in draws and
small valleys where thick soil cover is present. Wells drilled in such sites
would probably yield on the order of 0.04 to 0.05 mgd per well.

The chemical quality of ground water is excellent and suitable for most
uses with little or no treatment. The water is usually soft and slightly
acidic.
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BURNSVILLE, YANCEY COUNTY

OWNERSHIP:

Municipal. Total population supplied, about 2,100 in 1973 (810 metered
customers, 229 of which are in suburban areas).

SOURCES:

Bowlens Creek: The intakes are approximately 3.5 miles south of Burns-
ville at lat 35°52'12", long 82°16'38'".  The drainage ares at the intakes
is 1.9 square miles, approximately.

Bowlens Creek tributary: The intakes are approximately 3.1 miles south
of Burmsville at lat 35°52'32", long 82°16'43". The drainage area at the
intake is 1.2 square miles approximately.

RAW-WATER STORAGE:

Nomne.
ALLOWABLE DRAFT:

Combined estimated allowable draft is 0.6 mgd with no storage.
TOTAL USE:

Average (1973) 0.50 mgd, estimated; maximum daily not available.
INDUSTRIAL USE:

0.15 mgd, estimated. Principal users include Mohasco Industries Corpo-
ration and Glen Raven Mills.

TREATMENT :

Prechlorination, coagulation with alum and soda ash when needed, sedi-
mentation, rapid anthracite filtration, adjustment of pH with lime and
soda ash, and post chlorination.

RATED CAPACITY OF TREATMENT PLANT:

0.5 mgd.
PUMPING CAPACITY:

Raw water, gravity; finished water, 1.1 mgd.
FINISHED-WATER STORAGE:

One clear well, 275,000 gallons; one reservoir, 2,000,000 gallons.
FUTURE PLANS:

None. Treatment plant was renovated and expanded recently.
WATER-RESOURCES APPRAISAL:

Surface water: Burnsville is in central Yancey County. The topography is
characterized as a saddle between mountains on the north and south. The
eastern half of town is drained by tributaries of the eastward flowing
Little Crabtree Creek and the western half is drained by tributaries of
the westward flowing Pine Swamp Branch. The low-flow yield of streams
draining the immediate area generally exceeds 0.15 mgd per square mile.
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BURNSVILLE, YANCEY COUNTY

The average discharge of streams is 1.4 mgd per square mile, and the 7-
day, 2-year low—-flow averages 0.3 mgd per square mile. If water usage
increases significantly, the present source of water may not supply the
demand in dry years; however, there is an abundance of surface water
available, although pumping of raw water may be required.

Ground water: Mica gneiss and amphibolite gneiss are the predominate rocks
underlying Burnsville. No records of wells in town are available. How-
ever, based on records of wells in the surrounding area, it is estimated
that wells drilled in carefully selected sites could reasonably be
expected to yield 25 gpm or more. Supplies of this magnitude are ade-

quate for many purposes.
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BURNSVILLE, YANCEY COUNTY

ANALYSES
(In milligrams per litre )

/

Source, or type of Bowlens Cr.| Bowlens Cr.| Combined™ Combinedgf—-
water (raw;finished)... Raw Finished Raw Finished

Date of collection....... 4- 5-62 b- 5-62 1-31-74 1-31-74

Copper (CU).vivuirneonnnns | =mmmmm—= | —om—eee 0.005 0.003

Cobalt (CO0)eurvenenennnns | mmmmm——e— | e .000 .000

Zine (Zn)..eeeevnocnnnnne | mmmmee—— | e .005 .230

Chromium (Cr).ieeeeeeeacas | =—mmme—e | oo .000 .000

Boron (B)e'vv'vensnoereonnens | =———m— e | cmmm——o .000 .010

Strontium (ST)v.verenvnes | —m—mmm—e | —mmm———o .000 .030

Barium (Ba2)..veevveeenone | —mmmmmmm | mmmm———n .000 .000

Mercury (Hg)oo'eveuenn. R [ e .0000 .0001

Lead (Pb).veeieinnnnnaees | ———m—mm——o —————— .000 .001

Lithium (Li)..e.veeenenes | —mmmmmm— | —m———mee .000 .000

Cadmium (Cd)..ivveneecees | —mmmmm—— |  ————ee—o .000 .004

Arsenic (AS).cveeennss B e e . 000 .007

Chloride (Cl)..vieeevnnns 0.8 3.1 1.3 .9

Manganese (Mn).......c... .00 .00 .000 .000

Iron (Fe).eveieeeeooannns .04 .05 .040 .040

Calcium (Ca)eieneenocanes 1.1 .9 -

Magnesium (Mg).eeeeeossnn .3 .5 -

Sodium (Na).eevoeeeseaconn .8 .7

Potassium (K).oeeveuononns b «3

Fluoride (F).vieeveranens .0 .2 -

Silica (Si02).eevuveennn. 7.1 6.8 | —memmmmm ) TmmmTTTS

Bicarbonate (HC03)....... 2 4 | | T

Carbonate (CO3)..ecvvn... 0 0 — -

Sulfate (SO&4).e.eewnnansn 1.4 6 | | T

Nitrate (NO3).......ce.... .7 .5

Dissolved Solids......... 15 16 -

Hardness as caco3: | (| TmTTTTT— [ TTTTTTTT
TOtal. . veereeeenecnnans 4 L R
Noncarbonate...,..eee.. 2 0

Alkalinity as CaCO3...... 2 3 -

Specific conductance
(micromhos at 25°C).... 15 17 15 17

1231 6.5 6.0

Temperature (°C)......... | =—-—— - | — | T

l/Combined sample of Bowlens Creek and Bowlens Creek tributary.
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Mr. J. R. Hendrick

Cleveland County Manager

P. 0. Box 1210

Sheiby, North Carotina 28150

Mr. H. Harrison Smith
Swain County Accountant
Drawer A

Bryson City, N. C. 28713

Mr. Ed Bowers

Wilkes County Accountant
Route 1

Hays, North Carolina 28635

E.P.A. Office of Water Programs
Ohio Basin Region

4676 Columbia Parkway

Room 100

Cincinnati,

Ohio 45226

U. S. Department of Interior
Fish and Wildlife Service

Bur. of Sport Fish. & Wildlife
Peachtree-Seventh Building
Atlanta, Georgia 30323

Librarian

Council on Environmental Quality
722 Jackson Place, NW.
Washington, D. C. 20006

Division Engineer

U. S. Army Engineer Division
South Atlantic

570 Title Building

30 Pryor Street, S.W.

Atlanta, Georgia 3030]

U. S. Forest Service

1720 Peachtree Road, N.W.
Room 716

Atlanta, Georgia 30304

Executive Director
Water Rescources Council
2120 L Street, N.W.
Washington, D. C.

20005

Regional Engineer
Federal Power Commission
730 Peachtree Building
Atlanta,

Georgia 30308

Mr. Jack H. Harmon

McDowell County Manager
County Courthouse

Marion, North Carolina 28752

Mr. Robert C. Sams

Clay County Accountant
P. 0. Box 231
Hayesville, N. C. 28904

Mr. Charles Metcalfe
Rutherford County Accountant
P. 0. Drawer 274
Rutherfordton, N, C. 28139

Mr. William Ives, Chairman
Transylvania County Manager
County Courthouse

Brevard, North Carolina 28712

Mr. Boyd Lee Laws
Yancey County Accountant
County Courthouse

Burnsville, North Carolina 28714

Field Supervisor

Bur. of Sports Fish. & Wildlife
Department of the Interior
Division of River Basin Studies
310 New Bern Ave. - Room 468
Raleigh, N. C. 27611

Director

Div. of Water Control Planning
408 Evans Building

Tennessee Valley Authority
Knoxville, Tennessee 37902

U. S. Dept. of Agriculture
Soil & Water Cons. Res. Div.
P. 0. Box 469

Athens, Georgia 30601

District Engineer

U. S. Army Engineer District
Wilmington

P. 0. Box 1890

Wilmington,

North Carolina 28402

District Chief, WRD

U. S. Geological Survey

P. 0. Box 2857

Raleigh, North Carolina 27602

Director

U. S. Dept. of Agriculture
Agricultural Research Service
Water Quality Management Lab.
Durrant, Oklahoma 74701

Mr. Lee Tebo

Pollution Surveillance Branch
Environmental Protection Agency
Southeast Water Laboratory
Athens, Georgia 30601



State Conservationist Chief, Div. of Power Operations Mr. F. E. Kimball, Jr.

U. S. Soil Cons. Service Southeastern Power Admin. Water Resources Engineer-E.P.A.
P. 0. Box 27307 U. S. Department of Interior 1421 Peachtree Street, N.E.
Raleigh, North Carolina 27611 Elberton, Georgia 30635 Atlanta, Georgia 30309

State Climatologist State Director Environmental Protection Agency
National Weather Ser., NOAA Farmers Home Administration Region IV

U. S. Department of Commerce 310 New Bern Avenue 1421 Peachtree Street, N.E.

P. 0. Box 5030 Raleigh, Atlanta, Georgia 30309
Raleigh, North Carolina 27607 North Carolina 2761} Attention: Librarian

District Engineer

U. S. Army Engineer District,
Huntington

Py i ‘Bax: 27127

Huntington, W. Va. 2572}

6. Interstate and Neighboring States

Executive Director Geological Survey of Commissioner

S. C. Water Res. Commission Alabama Georgia Dept. of Nat.

Drawer 164 P. 0. Drawer 0 Resources

700 Knox Abbot Dr. University of Alabama 270 Washington St.

Cayce, South Carolina 29033 Tuscaloosa, Alabama 35486 Atlanta, Georgia 30334

The Documents Department University of Delaware Documents Division

Clemson University Library The University Library University of I1linois Library
Clemson, South Carolina 2963] Newark, Delaware 19711 Urbana, I11inois 61801

Walter Library Water Resources Coordinator Director

University Libraries Tenn. State Planning Office Virginia State Water Control Board
Minneapolis, 301 Seventh Avenue, North P. 0. Box 11143

Minn. 55455 Nashville, Tennessee 37219 Richmond, Virginia 23230
Appatlachian Regional Comm. Secretary Director

1666 Connecticut Avenue, N.W. Southeast River Basins Water Resources Center
Washington, Walton Building, Suite 402 Ga. Institute of Technology

by G. 120233 Atlanta, Georgia 30303 Atlanta, Georgia 30332

7. Private Organization,
Business and Industry

Mrs. Harry Caldwell, Master Mr. John T. Morrisey, Sr. Mr. Ivie L. Clayton, Publisher
N. C. State Grange N. C. Association of County Comm. N, C. Citizens Association, Inc.
Box H-1 P. 0. Box 1488 14th Floor Durham Life Building
Greensboro, North Carolina 27402 Raleigh, North Carolina 27602 Raleigh, North Carolina 27611
Virginia Electric & Power Co. Mr. S. Leigh Wilson Mr. W. V. Coley
Ninth and Franklin Streets Executive Director Carolina Power &
Richmend, Virginia 23219 N. C. League of Municipalities Light Company
Attn: Mr, C. M. Stallings & P. 0. Box 3069 Raleigh,
Librarian Raleigh, N. C. 27602 North Carolina 27602
Wiley and Wilson Duke Power Company Charles T. Main, Inc.
Consulting Engineers 422 Church Street 1301 E. Morehead Street
2310 Langhorn Avenue P. 0. Box 2178 Charlotte,
Lynchburg, Virginia 24501 Charlotte, North Carolina 28201 North Carolina 28204
Public Service Research Henningson, Durham and Richardson Charles T. Main, Inc.
7050 S.W. 86th Avenue 6230 Fairview Road Library
Miami, Florida 33143 P. Q. Bax' 43257 441 Stuart Street
Attn: Mr. Guston Geggquff Chariotte, North Carolina 28209 Boston, Mass. 02116
Librarian Moore, Gardner & Associates, Inc. Olsen Associates
Metcalf and Eddy Consulting Engineers Engineers & Architects
Statler Office Building P. 0. Box 10294 P. 0. Box 10666

Boston, Mass. 02116 Greensboro, North Carolina 27404 Raleigh, North Carolina 27605



J. N. Pease Associates W. M, Piatt and Company Stone and Webster Engineering

Architects-Engineers Consulting Engineers Contractors

P. 0. Box 12755 P. 0. Drawer 971 Technical Library
Charlotte, Durham, North Carolina 27702 225 Franklin Street
North Carolina 28205 Attn: Mr. P. D. Davis Boxton, Mass. 02107

L. E. Wooten and Company
120 N. Boylan Avenue
Raleigh,

North Carolina 27603
Attn: Willis D. Barlow



