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EXECUTIVE SUMMARY

The Dare County Water Department supplies potable water to the residents of eastern Dare
County where the increasing demand for potable water stems from population growth. The Dare
County Commission recognized the need to increase the supply capacity of the County water
system, and authorized this study to evaluate the groundwater resources available in eastern Dare
County for public supply purposes. Surface-water sources were considered to be economically
prohibitive because of the higher treatment cost associated with using reverse osmosis technology

for these waters and their variable water quality.

The County currently has four water treatment facilities to supply its five separate water
distribution systems. The combined capacity of these treatment plants is 11 MGD. Raw water
supplies to these facilities are provided by wellfields tapping the water-table, Principal, and Mid-
Yorktown aquifers. The 1.5 MGD Fresh Pond treatment facility owned by the Town of Nags

Head is the only surface-water source utilized on the Outer Banks.

Since projections indicate a peak potable water demand in the county of 21 MGD by the year
2020, expansion of existing water sources and/or development of new water supply sources is
needed to meet potable demands. The purposes of this investigation were: to evaluate existing
water supply sources and determine the feasibility of increasing the supply capacity of these
sources, identify and evaluate potential new water supply sources, and to present a plan for
increasing the water supply capability of the county water system. The investigation included
a review and compilation of existing data and information regarding groundwater resources
available in eastern Dare County, test well construction, aquifer testing, water quality sampling

and analyses, and evaluation of impacts associated with groundwater development by using

computer model simulations.

Results of the investigation indicate that sufficient groundwater resources are available to meet

the County’s projected potable water demands through the year 2020. The water-table, Principal,
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and Mid-Yorktown aquifers will continue to be utilized as raw water sources. A summary of the

plan for increasing the supply capacity of the county water system is as follows:

. Expand the Kill Devil Hills reverse osmosis plant to a produced water capacity of 8.0
MGD. Nine additional production wells should be installed in an alignment extending

south from the existing wellfield to supply the raw water necessary for plant expansion.

. Construct a reverse osmosis plant and wellfield at Duck. The plant capacity should be
1.0 MGD with the capability for expansion to 2.0 MGD. Two production wells tapping

the Principal aquifer will be required to meet the initial raw water supply needs of the

plant.

. Expand the Rodanthe reverse osmosis plant and wellfield to a produced water capacity
of 2.0 MGD when necessary to meet increased demands. One or two additional

production wells will be required to supply the plant.

. Proceed with expansion and upgrades to the Dare Hatteras Water System currently
underway or in final design stages. The proposed improvements to the water system will

be adequate to meet the potable water demands of southern Hatteras Island.

. Possibly expand the Skyco water plant and wellfield to a peak capacity of 7.0 MGD.
Expansion of this facility should only be implemented if the community of Wanchese is
connected to the public water supply system and if additional hydrogeologic investigation
prove the viability of additional withdrawals. Drawdowns caused by the wellfield

expansion will be mitigated to some extent by the reduction in domestic well pumpage.
. Investigate the feasibility of utilizing aquifer storage and recovery (ASR) technology as

a water management technique. The use of ASR may be effective in increasing the

efficiency of existing water treatment plant operations. Capital cost savings may be

FH7-571.5 2




realized by using the technology to design proposed new water supply facilities, and

expand existing facilities to meet average rather than peak demands.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

A hydrogeological study and evaluation of the groundwater resources in Dare County was
conducted to determine the availability of groundwater resources suitable for use as public water-
supply sources. Existing supply sources were evaluated and potential new water supply sources

were identified. The conclusions and recommendations presented below are based on the results

of the study.
1.1 Conclusions

. Total existing water system capacity is 11 MGD, while the projected peak potable water
demand for the Dare County Water Department in the year 2020 is estimated to be 21
MGD. Based on the study results, adequate groundwater resources are available in eastern

Dare County to meet projected increases in potable water demand to the year 2020.

. Groundwater resources in eastern Dare County were evaluated to a depth of approximately -
400 feet as part of a hydrogeologic study of raw water supplies available to meet potable
demands within the county water system. The three major aquifers most feasible for use

are the water-table aquifer, the Principal or upper Yorktown aquifer, and the Mid-

Yorktown aquifer.

. A new groundwater supply source was located at Duck. The Principal aquifer was
identified in a test well completed between the depths of 100 and 160 feet below land
surface. The transmissivity of the aquifer is estimated to be approximately 70,000 gpd/ft,
indicating it has the potential for development as a public water supply source with a
capacity of 2 MGD or greater. Water quality within the aquifer is brackish and reverse

osmosis will be required to treat the water to potable standards.

. A high quality groundwater source was found at Kill Devil Hills. The Principal aquifer
was encountered between the depths of 200 and 280 feet in a test well constructed during
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this investigation. The dissolved chloride concentrations of water samples obtained from
this well ranged from 280 to 300 mg/l indicating the salinity of this zone is low. The
transmissivity of the aquifer determined from pump testing was 5900 gpd/ft. Individual

well yields will be limited to 200 gpm or less.

Viable groundwater supply sources were found at Mann’s Harbor. The Principal aquifer
and Mid-Yorktown aquifer were tested at Mann’s Harbor as part of this investigation.
Both aquifers exhibited high yield characteristics at this site. Water quality in the
Principal aquifer is very good with a low level of dissolved solids. Water in the Mid-
Yorktown aquifer is more mineralized but still of relatively good quality. Both aquifers

have the potential for development as public water supply sources.

Groundwater quality is highly variable in eastern Dare County ranging from fresh to sea
water depending upon location and depth. Volumes of freshwater adequate for public
supply purposes are stored within the water-table and Principal aquifers on the Dare
County mainland and Roanoke Island. Primarily brackish water, which would require
desalination, is available in amounts suitable for public supply purposes on the Outer
Banks. A lense of freshwater exists on the barrier islands which is used for domestic
supply and irrigation purposes throughout the Outer Banks and is also the current source

of supply for the Dare Hatteras Water System.

The Kill Devil Hill facility can be expanded to 8 MGD over a 20-year period. Existing
hydraulic and solute transport models of the Kill Devil Hills reverse osmosis plant
wellfield were used to estimate drawdowns and future changes in raw water quality that
may result due to pumpage. The solute model results indicate that the average TDS
concentration from the Kill Devil Hills wellfield may increase from the current level of
approximately 4000 mg/l to 6000 mg/1 in the year 2020. A maximum aquifer drawdown

of approximately 17 feet near the center of the wellfield is anticipated based on the

modeling results.
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Results of the hydrogeologic data analyses and modeling conducted indicate that

expansion of the Rodanthe R.O. plant to a capacity of 2.0 MGD is feasible.

Data analyses and modeling results indicate that expansion of the Skyco water treatment
plant and wellfield to a capacity of 7.0 MGD may be feasible. Expansion of the Skyco
facility is contingent upon the community of Wanchese connecting to the public water
supply systems. Also, a more detailed hydrogeologic analysis will be required to assess

the potential for saline-water intrusion.

Water system improvements currently underway and/or in final design stages for the Dare

Hatteras Water System will be adequate to meet projected demands of 3.0 MGD for that

system.
1.2 Recommendations

The Kill Devil Hills R.O. plant and raw water supply wellfield should be expanded to a
final produced water capacity of 8.0 MGD over the next 20 years. The expansion should
be accomplished in 1.0 MGD increments as needed based on demands. A total of nine
additional Mid-Yorktown aquifer R.O. supply wells should be constructed to meet the
demand. A minimum of two test wells should be constructed in the proposed wellfield
alignment to assess water quality and aquifer yield conditions prior to final production

well and pipeline construction.

Two to four wells tapping the Principal aquifer in Kill Devil Hills should be installed for
blending with the reverse osmosis permeate, because the lower salinity levels in the
Principal aquifer will allow the plant operators to increase blend ratios and reduce plant
operation costs. Additional testing to fully evaluate long-term yield and quality of the

aquifer should be conducted prior to production well construction.
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