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INTRODUCTION

Background

The Town of Manteo developed a list of ground water management concerns in Resolution #11-92
dated August 5, 1992. Among other issues, the Resolution identified possible over-pumping of
the aquifer beneath Roanoke Island supplying ground water to private residents in Wanchese and
to the Dare Regional Water Supply System, saltwater intrusion potential, loss of Reverse Osmosis
facility production capacity, and the lack of safe yield estimates for the aquifer beneath Roanoke
Island. Manteo asked the Environmental Management Commission (EMC) to investigate.

At the request of the EMC the Division of Water Resources contacted ground water users, gathered
information from the Dare Regional water system, and prepared a report, dated October 7, 1992,
with recommendations to the EMC and to the water users. Those recommendations were as
follows: 1) Improve communication between Dare Regional System and its customers, 2) Evaluate

‘ the “A” day agreement with North Carolina Power, 3) Examine residential well construction used
in Wanchese, 4) Monitor the effects of ground water withdrawal on Roanoke Island using a well
network, 5) Investigate water quality concerns with the assistance of the Public Water Supply
Section, 6) Establish effective water conservation measures, and 7) Use the local water supply
planning process supported by DWR.

DWR initiated a work session, held on November 24, 1992 in Dare County, to discuss these
recommendations. Representatives from Dare County, the Towns of Manteo, Kill Devil Hills, and
Nags Head, and the Divisions of Environmental Health, Environmental Management, and Water
Resources attended this meeting. The work session seemed to improve communication between
the Dare Regional System and town officials. Participants were satisfied in the factual discussion
of the issues and agreed that the findings of the State’s investigation and results of the work
session be made public to give citizens accurate information. :

Attendees acknowledged that annual reporting of ground water levels and chloride concentrations
was needed to give the public and local governments accurate information about this critical
resource. Without reliable data upon which to base opinions or decisions, false impressions about
the state of ground water resources can develop.

Monitoring Report

With the help of Division of Environmental Management (DEM) employees in the Washington
Regional Office, Dare Regional System staff collected data from a series of monitoring wells on
Roanoke Island. Those wells were constructed in the early 1970s and early 1980s to monitor
effects produced by Skyco water plant supply wells. However, DEM staff infrequently measured
water levels between 1986 and 1992. As a result, water level data does not exist for a period of
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time in 1992 when Wanchese residents experienced declines in private well water levels.

Many Wanchese residents use well and pump systems that are not compatible. Their wells tap the
upper Yorktown aquifer at depths of 160-200 feet below land surface. Water is drawn from the
well using a shallow-well pump capable of drawing water from about 20-30 feet down. As
ground water levels are drawn down by the County system (especially during the summer
months), the levels in the wells drop below the ability of the shallow-well pump to draw water. If
a deep-well pump system is used in the private wells, then the lowered water levels caused by the
County pumping would not affect Wanchese residents.

DWR research of DEM and County records showed that the reported problems continue to occur
because of inadequate water pumps and plumbing. These problems, in combination with
drawdowns resulting from water production at the Skyco water plant, illustrated the need for a
monitoring network, methods of analyzing the data produced, and a reporting procedure.

This report analyzes the ground water situation in the vicinity of the Skyco water plant. Skyco
production is highly dependent upon volumes of water generated through the two other sources in
the Dare Regional System. Therefore, it is important to discuss briefly the relationship between
those sources. :

Overview of Dare Regional Water Supply System

The Dare Regional Water Supply System provides water to Nags Head, Kill Devil Hills, Manteo,
and Dare County. Dare County sells its portion to Kitty Hawk, Southern Shores, Duck, and other
customers on northern Roanoke Island outside Manteo’s city limits. Three sources of water
supply the Dare Regional System. The Fresh Pond is a surface source located between Kill Devil
Hills and Nags Head. The Skyco water plant draws ground water from the upper Yorktown
aquifer using wells on Roanoke Island. The Reverse Osmosis (RO) facility treats saline ground
water from the middle Yorktown aquifer pumped by wells located in Kill Devil Hills. All this
water is transported via a single transmission line. At various points along this line, tanks provide
over 13 million gallons of water storage. '

Fresh Pond

The Fresh Pond, a 27-acre surface water supply on the Outer Banks, was developed as a public
water source by Kill Devil Hills and Nags Head in the early 1960s. By 1969 it was determined to
be insufficient for expected demands. As the Skyco plant began operation in 1980, the Fresh Pond
facility stopped production and was kept in emergency reserve. In 1985, after extensive
renovation, the Fresh Pond facility reopened with a maximum daily output of 1.5 MGD. In recent
years this water plant has operated during summer months to accommodate peak demands.

Skvco Water Plant

The Skyco water plant uses sodium ion exchange treatment for water softening and came on line in
August 1980. Freshwater is pumped from the upper Yorktown aquifer at a depth of 170 to 220
feet below sea level by 10 wells. Production capacity of the treatment plant is 5.0 MGD.
Maximum capacity is listed as 5.885 MGD to meet peak demands. For some days in the summer
of 1983, Skyco was operated at its maximum production rate. Concurrently, water levels in many
private Wanchese wells fell below each pump’s capability to draw water. After deliberation on
complaints beginning in 1981, the County determined that Skyco pumping was in part responsible.
These private wells were replaced or new wells were drilled at the County’s expense. Where one
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well had been shared by up to five houses, new wells were drilled for each house to alleviate the
problem.

By 1989 peak regional daily water use reached 6.0 MGD. This demand was met by Skyco and the
refurbished Fresh Pond. After the RO plant began production in 1989, and prior to summer 1992,
demand for Skyco water dropped 50-60 percent. According to the Dare Regional Water Supply
System report for 1991, private well complaints on the south end of Roanoke Island were virtually
nonexistent during this period of reduced pumping on Roanoke Island.

However, in the spring of 1992 with the completion of a Missimer & Associates report, the RO
plant production was cut back to a maximum of 2.0 MGD and the Skyco plant met the remaining
demand. In 1992 Skyco exceeded 5.0 MGD water production several times and will be expected
to do so in the future until the RO facility wells can be upgraded. -

Reverse Osmosis Plant

The RO water plant came on line in August 1989. Saline water is pumped from eight wells
screened from 325 to 425 feet below sea level in the middle Yorktown aquifer. Those eight wells
feed three RO units each capable of producing 1.0 MGD (total capacity of 3.0 MGD). In the past
three years pumped raw water has become more saline due to upconing of saltier water from a
lower, brackish aquifer. Dare County has plans to install an additional set of two wells south of
‘the original eight to decrease the stress on the aquifer and slow saltwater intrusion. This
countermeasure was suggested by Missimer & Associates in their 1992 report. Until new wells
are installed, the RO plant will be limited to 2.0 MGD summer production and 1.0 MGD winter
production levels.

The RO plant participates in a power rate schedule known as “10” which saves them money when
they curtail electrical usage during peak summer days or during peak winter days. Under this plan
the RO plant is shut down during “A” days when electricity is expensive and the Dare Regional
System relies more heavily on the Skyco water plant.

DATA COLLECTION AND INTERPRETATION

Data Collection

Dare County, with DEM’s cooperation, began measuring water levels and collecting water samples
from five pairs of wells located on Roanoke Island in April of 1993 (Table 1). Each pair of wells
was constructed by DEM in the early 1970s or early 1980s to analyze aquifer framework and to
measure the water level drawdown caused by the Skyco Water Plant withdrawals from the upper
Yorktown aquifer. One well in each group is screened in the surficial aquifer and the other is
screened in the upper Yorktown aquifer. One group of wells is located north of the Skyco well
field, another in the well field, and three pairs of wells are located south of the well field in
Wanchese (see Figure 1).

A portion of the aquifer framework based on data from these monitoring wells is shown in Figure
2. Cross-section A-A’ illustrates the relationship between the surficial, upper Yorktown, and
middle Yorktown aquifers along a north-south traverse of the island. Typical well depths,
locations, and correlation to the Skyco well field are also shown on Figure 2.
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Water samples from many of the monitoring wells were analyzed for their chloride content.
Besides drawdown effects from the County well field, chloride analysis of water samples might
help quantify the stress on the aquifer system. For example, a rise in chloride concentrations at a
particular monitoring well during higher water use months may indicate that pumping rates have
exceeded the upper Yorktown aquifer’s yield.

Table 1. EHNR Monitoring Wells used by Dare County

Top of Bottom of
Map ID -- Date of Screen Screen
Well Name | DEM Quad Construc- Aquifer (feet below | (feet below
Location tion land land
surface) surface)
Skyco J3F4 unk Surficial unk unk
upper
Skyco J3F3 7/26/72 Yorktown 198 208
Ma“fr‘t’ 14V5 3/27/84 Surficial 12 17
|
Manteo upper
Airport 14V3 9/12/72 Yorktown 148.5 158.5
Wanchese
Community J3X9 10/20/83 Surficial 12.6 17.6
Center
Wanchese
. upper
" Community 13X13 11/30/83 yopper 170 3 1803
enter
Convict Pit 13X20 3/22/84 Surficial 5.6 10.6
. upper
Convict Pit J3X17 2/29/84 Yorktown 162.3 172.3
|Eason 13Y8 8/24/83 Surficial 9.6 14.6
upper
Eason J3Y5 8/17/83 Yorktown 171 181




Figure 1. Roanoke Island - Skyco Water Plant
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‘ Figure 2. Aquifer framework in cross-section A-A’
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Results and Interpretation

Water levels in these monitoring wells are shown in a series of graphs in Appendix A (Figures A-1
through A-20). Each page contains two graphs, one for the surficial aquifer well and the other for
the upper Yorktown aquifer well. The first set (Figures A-1 to A-10) contains all water level data
and chloride analysis data for that well from 1973 through January 1994. Because data from 1993
are most critical and some of these plots are quite crowded, the second set (Figures A-11 to A-20)
for the same wells spans January 1993 to January 1994 only. :

Depth below land surface increases downward on the left-hand y-axis as does chloride
concentration on the right-hand y-axis (please note the different scales). Years or months progress
from left to right on the x-axis. For example, on Figure 3 the deep Skyco monitoring well shows
a reduction of water level from about 10 feet below land surface in March 1993 to 25 feet below
land surface in July and August 1993. Chloride concentrations appear to be unaffected by the
drawdown of water levels (although some data is missing) and remain at about 50 milligrams per
liter (mg/1). The drinking water standard for chloride is 250 mg/l.
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Figure 3. Skyco Deep (J3F3)
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Figure 5. Skyco Deep (J3F3)
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Figure 6. Manteo Airport Deep (I4V3)
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