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PREFACE

This report describes water-resources programs conducted by the
U. S. Geological Survey in the State of North Carolina during 1985 and
proposed programs for 1986. This is the first in a series of biennial
progress reports on Survey activities in the State. The Survey is
proud of its reputation as an impartial, fact-finding and research-
oriented agency. Survey activities involve such things as gathering,
interpreting, and publishing hydrologic data and scientific
information in support of State and Tocal water-resources planning,
management, and regulatory programs.

The water-resources programs described in the report are funded
through cooperative agreements with State and Tocal agencies and
through special agreements with other Federal agencies. Cooperative
programs provide hydrologic information that is of mutual interest to
the Survey, other Federal agencies, and State and Tocal agencies.
Cooperative programs are vreviewed annually to insure that State,
local, and national priorities are being met.

For additional information, Copies of this report may be
write to: purchased from:

District Chief U.S. Geological Survey

U. S. Geological Survey Open-File Services Section
Post Office Box 2857 Box 25425, Federal Center
Raleigh, North Carolina 27602 Denver, Colorado 80225

Telephone: (919) 856-4510 Telephone: (303) 234-5888
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ACTIVITIES OF THE U. S. GEOLOGICAL SURVEY WATER-RESOURCES
DIVISION IN NORTH CAROLINA, 1986

Compiled and Edited by
J. F. Turner, Jr., and Rebecca J. Deckard

INTRODUCTION

Effective management of the Nation’s water resources requires an
understanding of hydrologic systems and the factors that determine the
distribution, availability, and quality of water. Within the Federal
Government, the U.S. Geological Survey has the principal
responsibility for providing hydrologic information and for appraising
the Nation’s water resources. The water-resources activities of the
U. S. Geological Survey are diverse, ranging from individual research
investigations of specific aspects of the hydrologic cycle to large
programs of regional water-resources investigations, such as the
Regional Aquifer System Analyses and the operation of nationwide
water-data networks.

The Geological Survey provides the hydrologic information needed
by others to help manage the Nation’s water resources. To accomplish
this mission, the Survey cooperates with State and Tocal governments
and other Federal agencies in the following activities:

o Collects data on a systematic basis to determine
the quantity, quality, and use of surface and
ground water, and the quality of precipitation.

o Conducts water-resources investigations and
assessments at national, State, and local scales,
characterizes water-resources conditions, and
provides the capability to predict the impact of
managerial actions, proposed development plans, and
natural phenomena on the resource.

0 Conducts basic and problem-oriented hydrologic and
water-related research that is likely to produce
knowledge useful for the resolution of water-
resources problems facing the States, regions, and
Nation.

o Acquires information wuseful in predicting and
delineating water-related natural hazards from
flooding, volcanoes, mudflows, and land subsidence.

o Coordinates the activities of all Federal agencies
in the acquisition of water data and operates water
information centers.



o Disseminates data and the results of investigations

through reports, maps, and other forms of public
release.

o Provides scientific and technical assistance in
hydrology to other Federal agencies, to State and
local agencies, to licensees of the Federal Energy
Regulatory Commission, and, on behalf of the U. S.
Department of State, to international agencies.

0 Administers the provision of the Water Resources
Research Act of 1984 which includes the State Water
Resources Research Institute Program (Section 104)
and the National Water Resources Research Grant
Program (Section 105).

Authority for carrying out the Geological Survey’s mission
derives from 1legislation of 1879, which established the Geoloygical
Survey, and legislation of 1888 and 1894, which authorized the survey
of irrigable 1lands in arid regions and provided funds for gaging
streams and determining the water supply of the Nation. Congressional
appropriations have been made annually since 1894 for gaging streams
and performing other functions relating to water resources. In 1964,
the mission was broadened to include the role of lead agency in the
coordination of the activities of all Federal agencies in the
acquisition of certain water data. This responsibility, assigned to
the Department of the Interior by Office of Management and Budget
Circular A-67, was delegated to the Geological Survey and its Water
Resources Division by the Department. Most recently, the Department
of the Interior designated the Geological Survey as the administering
agency for Title I of the Water Resources Research Act of 1984.

The Survey coordinates water-data acquisition activities of the
Federal Government. Effective coordination has minimized duplication
of data-collection activities among Federal agencies, thereby
gtrengthening the national data base and accessibility and use of the

ata.

The Federal-State Cooperative Program has provided timely water
information for all 1levels of government for many . years. The
cooperative program has enhanced awareness of State and local water
problems and issues and has enhanced transfer and exchange of valuable
information. Most studies conducted within the cooperative program
address local and State problems; however, results are of national
interest and significance because of possible application in other
areas of the country.



The Geological Survey conducts statewide water-resources programs
in North Carolina in cooperation with State, 1local and Federal
agencies. These investigations 1include hydrologic data collection,
applied research, and other interpretive studies. These programs are
funded through cooperative agreements with the North Carolina
Departments of Natural Resources and Community Development, Human
Resources, and Transportation, as well as more than a dozen city and
county governmental agencies. Some indirect support is provided by
private enterprise. The Survey also conducts special studies and
data-collection programs for the U. S. Army Corps of Engineers, the
U. S. Soil Conservation Service, the Tennessee Valley Authority and
the U. S. Environmental Protection Agency. A Tist of all Survey
cooperators in North Carolina can be found on page 7 of this report.

Water-resources programs conducted by the Geological Survey in
North Carolina fall into two principal categories, including
hydrologic records and hydrologic investigations. The hydrologic
records activities include the systematic collection and processing of
data from streamflow, ground-water, and water-quality stations. Data
for these stations are stored in the National WATSTORE computer files
of the Survey Tlocated at Reston, Virginia, and are available on
request. Data for selected stations are published as part of an
annual report entitled, "Water Resources Data, North Carolina," and
other formal publications of the Survey.

Hydrologic investigations address a wide range of environmental
problems for existing and development-induced conditions. Currently,
there are 20 interpretive studies in process. Results of these
studies will be published 1in a variety of scientific and technical
reports, abstracts, and papers. Reports are provided to Tlocal
cooperating agencies and various libraries and repositories.

Cooperative programs have provided scientific information and
data on the State’s water resources for current and future development
conditions which have shown that water resources in most areas of
North Carolina are abundant. However, drought periods during the past
several years have revealed that supplies are not unlimited. Recent
controversies regarding eutrophication, synthetic organic chemicals,
phosphate detergents, and other stream-quality issues indicate the
need for detailed information on the quality of our drinking-water
sources. The ability of the State’s ground-water system to meet
future demands is also largely unknown.

Withdrawals have produced water-level declines of 150 feet and
greater for Tlarge areas of the northeast and central Coastal Plain,
and the whole question of the potential for ground-water to provide
moderate and large supplies in the mountain and Piedmont areas is
largely unexplored.



Some water managers and planners consider interbasin transfer as
a means to meet future needs in water-poor areas. The hydrologic
consequences of such transfers, including freshwater inflow necessary
to maintain viable environmental conditions in estuary systems and the
effects of proportionately increased waste Tloading, may not be
adequately known.

Development 1impacts on water resources are becoming particularly
visible in new and expanding urban, industrial, and agricultural
areas. Increased flooding potential,deterioration of water quality of
streams and ground-water systems from waste disposal, landfill
operations, and acid deposition from rainfall are a few examples. In
coastal areas, eutrophication of estuary systems from nutrient
loading, ecological damage caused by altered patterns of freshwater
inflow, declining ground-water levels from overpumping, increased risk
for saltwater intrusion, and overdrainage from channelization and
dredging projects are of high concern.

Some of the more sensitive hydrologically oriented environmental
concerns in North Carolina are as follows:

o overstressed ground-water systems in the central
and northeast Coastal Plain;

o overstressed surface-water supplies in the Blue
Ridge and Piedmont provinces;

o nutrient loading and eutrophication of major
estuaries;

0 pgssib]e ground-water contamination by waste
disposal, induced saltwater intrusion, and other
contaminants;

o possible trace metals and organic substances in
stream systems below landfills and waste-disposal
sites;

o selection and management of waste-disposal sites;
‘ and

o effects of acid deposition on stream systems.

To meet the Nation’s needs for water-resources information, the
program for 1985 has been developed to address the following:

--ground-water contamination,
--stream quality,

--water supply and demand, and
--hydrologic hazards.



Additional regional needs are addressed by programs for:

--hydrologic effects of fossil fuels and mineral extraction;
--wetlands, lakes, and estuaries; and
--acid rain.

The 1985 program of the North Carolina District, in cooperation
with State and 1local agencies and with other Federal agencies,
addresses most of the issues above and North Carolina needs for water-
resources information. A summary of the North Carolina District
program for fiscal year 1985 is described in following sections of
this report.

SOURCES OF FUNDS

Funds to support the water-resources activities performed by the
Geological Survey in North Carolina are derived from three principal
sources.

0 Federal Program--Funds for the Federal Program are
appropriated by the Congress and are specifically
identified in the annual Geological Survey budget. These
funds are used to support research, data collection, high-
priority topical programs, the coordination of all Federal
programs related to collection of water data, and internal
support services.

0 Federal-State Cooperative Program--Federal funds are
appropriated by the Congress and used to match those
furnished by State and other tax-supported agencies on a
50-50 basis. These funds are used for a variety of
hydrologic data-collection activities and water-resources
investigations in which the Geological Survey represents
national responsibilities and the cooperating agencies
represent State and local interests.

) Other Federal Agencies (OFA) Program--In this program, the
funds are transferred to the Geological Survey as
reimbursement for work performed at the request of another
Federal agency.

Additional sources of funds include unmatched reimbursable funds
from State and local government agencies and Federal Energy Regulatory
Commission licensees.

The proportion of funding for major programs conducted by the
North Carolina District in fiscal year 1985 (October 1, 1984 through
September 30, 1985) is shown in figure 1.
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COOPERATING AGENCIES

In 1985, the Geological Survey conducted programs in cooperation
with 3 State agencies, 20 local agencies, and 6 Federal agencies. All
Survey cooperators in North Carolina are listed below.

State Agencies

North Carolina Department of Natural Resources
and Community Development

North Carolina Department of Human Resources

North Carolina Department of Transportation

Local Agencies

Greene County
Guilford County
Jones County
Mecklenburg County
Onslow County

City of Charlotte
City of Durham

City of Greensboro
City of Jacksonville
City of Kinston

City of New Bern
City of Raleigh

City of Rocky Mount
Greenville Utilities Commission
Town of Ayden

Town of Farmville
Town of LaGrange
Town of Pinetops
Town of Snow Hill
Town of Stantonsburg

Federal Agencies

Environmental Protection Agency
Federal Emergency Management Agency
Federal Energy Regulatory Commission
Tennessee Valley Authority

U. S. Army Corps of Engineers

U. S. Soil Conservation Service



DISTRICT ORGANIZATION

The North Carolina District consists of two operating sections
and three support units (fig. 2). Water-resources projects conducted
by the District are assigned to both operating sections with
responsibility for a project assigned to a project chief. The North
Carolina District Office is in Raleigh; field offices are in Asheville
and Statesville, and a project office is in Charlotte (fig. 3). The
North Carolina District is assisted and advised by Geological Survey
research centers, Tlaboratories, technical consultants, and training
centers maintained throughout the United States.

NORTH CAROLINA DISTRICT

DISTRICT OFFICE

ADMINISTRATIVE COMPUTER
SERVICES UNIT SERVICES UNIT

PUBLICATIONS UNIT

| l

HYDROLOGIC RECORDS HYDROLOGIC STUDIES
SECTION SECTION
FIELD HEADQUARTERS-|_| PRCOHJEF?JO???CE-
STATESVILLE

FIELD HEADQUARTERS-
ASHEVILLE

Figure 2.--Organizational chart for the North Carolina District.
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The Hydrologic Records Section proposes, plans, and conducts the
hydrologic records program and conducts some interpretive surface-
water investigations. Major activities include <collection,
processing, and publication of records from statewide surface-water,
ground-water, and water-quality monitoring networks as well as
publishing interpretive reports on regionalization of streamflow
characteristics, sedimentation, stream quality, effects from various
land-management practices, channelization impacts, urban hydrology,
and flood mapping. The Section also handles most requests for
information.

Hydrologic Records activities also include training, network
design, and programs to maintain technical quality control and
assurance of data collected and processed. Section personnel maintain
close contact with cooperators, consult with State, Tocal and other
Federal agencies and others to develop data-collection programs of
local and national priority and provide information on availability of
data. The sectjon also provides technical assistance in the planning
and design of data-collection activities to support other interpretive
investigations conducted in the District.

The Hydrologic Studies Section proposes, plans, and conducts
water-resources investigations describing the occurrence,
availability, and physical, chemical, and biological characteristics
of surface- and ground-water resources in North Carolina. The Section
is also responsible for supervision of the Charlotte project office.

Examples of types of investigations conducted by the Section are:
effects of ground-water development; saltwater encroachment; effects
of waste disposal on the ground-water system; ground-water supply
potential; ground-water use; aquifer mapping; effects of hazardous-
waste disposal; aquifer characteristics and effects of hydraulic
stress upon various aquifer systems; sediment, stream-quality,and
biologic conditions; acid deposition; effects of landfills on the
ground- and surface-water system; urban hydrology; and, channelization
impacts. Many of these studies involve the development, calibration,
and use of digital simulation models as a means of evaluation.
Digital models are also used for hydrologic mapping and design of
monitoring networks.

Results of investigations are disseminated through published
scientific reports, correspondence, personnel contacts, and formal
presentations at various conferences and meetings, TJlocally,
nationally, and internationally. Studies Section personnel are
responsible for maintaining contact with cooperators and other parts
of the scientific community on water problems, identifying needed
investigations, and informing cooperators of the status and progress
of current investigations. The Section also provides coordination and
technical assistance to the District staff on computer modeling of
ground-water systems and aquifer testing and drilling.
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The Publications Unit provides overall support in the planning,
management, and production of interpretive reports in the District.
Unit personnel provide assistance to project and section chiefs in the
planning, design, and preparation of reports and manuscripts, insuring
full compliance with current District, Region, and Division policy and
technical and editorial quality. The unit provides support services
such as typing, aiding project chiefs in obtaining base maps,
drafting, editing, coordinating the review process, and maintaining
support files and a tracking system. Unit personnel offer or arrange
for the training of authors, answer requests for publications, and
maintain the District library.

The Computer Services Unit provides complete data processing and
related support services, such as data transcription, programming
support, and systems analysis to the operating Sections and the
Administrative Services Unit. The Unit staff operates and maintains
the computer facilities for the District, including project and field
offices. The Unit provides technical assistance to the project staff
on the implementation and execution of various digital models, data
base programs, and software required for hydrologic analysis. The
Unit periodically reviews and recommends improved data processing
procedures and upgrading of hardware and software systems to assure
that the most economical and practical means are used in providing
data processing services to the District.

The Administrative Services Unit provides budget formulation and
execution, financial management, procurement activities, management
analysis and improvement, and general services and office support.

Lending administrative Preparation of illustrations
support through word processing. for technical reports.

11



WATER-RESOURCES CONDITIONS

Precipitation during the 1985 water year (October 1, 1984 through
September 30, 1985) was below normal throughout most of the State with
a Tlarge part of the deficit occurring during the months of March and-
April. The deficit for the water year as reported by the National
Oceanic and Atmospheric Administration for Asheville, Charlotte, and
Raleigh was 18.06 inches, 3.37 inches, and 9.07 inches, respectively
(fig. 6). Rainfall for March was the minimum of record at Charlotte,
Greensboro, and Asheville (downtown). Rainfall for April and May was
also minimal; the spring of 1985 (March, April, and May) was the
driest of record. Spring rainfall at Asheville was 8.06 inches below
normal. Rainfall reported for many areas of the Coastal Plain was
less than 4 inches during the spring months which delayed planting of
crops and caused general concern for possible water shortages.
Rainfall amounts for the months of May and June were also minimal.
Temperature was above normal during the spring, and numerous forest
fires occurred in the western Piedmont and eastern Coastal Plain.

Below average streamflow generally prevailed across North
Carolina during the 1985 water year. Annual flows were in the lowest
25 percent of record statewide. Comparison of annual discharge for
the 1985 water year to median discharge, 1951-80 water years, for
selected representative stations is as follows: French Broad River at
Asheville, 63 percent; South Yadkin River near Mocksville, 70 percent;
Deep River near Moncure, 73 percent; and Contentnea Creek at
Hookerton, 65 percent (sites 1, 3, 5, and 7, fig. 4). Comparisons of
monthly and annual mean discharges for the 1985 water year to the
median of the monthly and annual mean discharges for the period 1951-
80 are shown in figure 5.

Streamflow was near average in the Coastal Plain and Piedmont
provinces and below average in the Blue Ridge province at the
beginning of the water year. Monthly mean flow ranged from
approximately 60 to 85 percent of median monthly flow from November
through January. In February, streamflow was near or slightly above
average statewide for the first time 1in four months. Record Tow
rainfall for March, combined with above normal temperatures, caused
streamflow to fall significantly below average. Near record low flows
occurred on the French Broad River at Asheville and South Yadkin River
near Mocksville (sites 1 and 3, fig. 4). April mean flow ranged from
35 to 55 percent of median monthly flow (fig 5).

12
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BLUE RIDGE Site 2, figure 4
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NC-144 Transylvania County, in granite, 58 feet deep.
Records begin 1932.

PIEDMONT Site 4, figure 4

IN FEET BELOW LAND SURFACE
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NC-142 Davie County, in granite, 31 feet deep.
Records begin 1931.
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COASTAL PLAIN Site 6, figure 4
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Records begin 1936.
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Unshaded area indicates range between highest and lowest
record for the month.

Dashed Iine indicates average of monthly levels,
In previous years.

Soid line indicates level for 1985 water year.

Figure 6.--Variation of water levels at selected long-term observation
wells for the 1985 water year with month-end, high, Tow,
and average levels for the period of records.
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Record minimum daily and monthly mean flows for June occurred at
Contentnea Creek at Hookerton (site 7, fig. 4); but above-normal
rainfall caused minor flooding in a few areas, including Charlotte and
Statesville. Streamflow remained significantly below average until
July 23, when tropical storm Bob moved into the State; locally heavy
thunderstorms produced as much as 6 inches of rainfall in a few areas.
On August 17 and 18, rainfall from hurricane Danny caused 5- to 10-
year floods 1in some areas of the Piedmont province. Monthly mean
flows for August were above average statewide for the first time since
February. Hurricane Gloria caused minor localized flooding on
September 27 and 28 in the extreme eastern and northeastern counties.

Monthly mean flows for the 1985 water year for selected index
stations as compared to long-term median monthly flows are as follows:

Monthly Flow as Percent of Median

Contentnea Creek South Yadkin River French Broad River

at Hookerton near Mocksville at Asheville
October 1984 125 94 58
November 78 86 80
December 83 59 64
January 1985 73 65 56
February 139 121 100
March 45 48 48
April 35 39 53
May 26 71 59
June 15 78 42
July 42 73 77
August 140 174 158
September 33 68 88

Ground-water Tlevels in unconfined aquifers fluctuated seasonally
during the water year (fig. 6). Levels were generally above average
in the Blue Ridge and Piedmont provinces through April and near
average for the remainder of the year. Water levels in the Coastal
Plain province were near average throughout most of the year but rose
to well above average by the end of September.

16



Levels in confined aquifers which are affected by withdrawals for
municipal and industrial use in some areas of the central and northern
Coastal Plain declined to record lows. Record-low levels occurred in
wells in Carteret, Chowan, Craven, Hertford, Lenoir, and Onslow
Counties.

Ground-water withdrawals in the Coastal Plain have resulted in
declining water levels for a number of years. An example of this
trend is illustrated in figure 7 by the hydrograph of water levels at
New Bern’s well field Tlocated at Cove City for the period 1965-85.
Water Tlevel declines in the northern and central parts of the Coastal
Plain are illustrated on the map (figure 7). Declines of more than
100 feet have been observed. Further declines are expected as
withdrawals continue to increase.

The chemical quality of selected streams varied during the water
year but was near the long-term seasonal average. Concentrations of
major dissolved constituents, such as chloride, sodium, and calcium,
were near long-term averages but were slightly greater than
concentrations for 1984. Specific conductance, an indicator of the
concentration of dissolved constituents, was measured at about 20
sites across the State. Specific conductance was above average in the
Piedmont and Coastal Plain provinces during the year, except for
October and February when it was slightly below average. The
variation of monthly and annual means of specific conductance at
selected index sites 1in the Piedmont and Coastal Plain provinces
during the water year, and for the reference period 1975-85, is shown
in figure 8.

As in 1983 and 1984, concentrations of nitrite plus nitrate
nitrogen occasionally exceeded 10 mg/L at sites on several tributary
streams to B. Everett Jordan Lake and exceeded 10 mg/L several times
on one tributary to Falls Lake (fig. 4). The high concentrations of
manganese, reported in previous reports for tributaries to the Falls
and B. Everett Jordan Lakes and for outflow from the lakes, were not
observed during 1985.

Beginning in Tlate 1983, an investigation was begun to study the
effects of precipitation on stream chemistry in the Sandhills region
of the Coastal Plain (site 10, fig. 4). Rainfall during the year
continued to be acid, normally having pH values of about 4.5 units,
with a minimum value of 3.9 units. A pH of 3.8 units was measured on
July 25 in Jordan Creek near Silver Hill. Typical pH values for
streams originating in the Sandhills generally range from about 4 to 5
units.
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Site 9, figure 4 Well N.C. 44 - Cove City
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Figure 7.--Declining ground-water levels at Cove City and water-level
declines in the Coastal Plain province.
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SPECIFIC CONDUCTANCE, IN MICROSIEMENS PER CENTIMETER AT 25°C
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Figure 8.--Variation of specific conductance at selected
long-term stations during the 1985 water year
with means for the period 1975-85.
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