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DARE COUNTY
RODANTHE, WAVES, SALVO WATER SYSTEM

ENVIRONMENTAL ASSESSMENT

INTRODUCTION

Pursuant to the requirements of the North Carolina Environmental Policy Act and
the Coastal Area Management Administration, the County of Dare has prepared an
Environmental Assessment (EA) for the construction of a water system to serve the
Hatteras Island villages of Rodanthe, Waves, and Salvo (refer to map following this
page). This Environmental Assessment is required to obtain necessary approvals to
construct the facilities which have been in the formative stage for several years. In
1986, Dare County acquired a tract of land in the Village of Rodanthe for the
purpose of constructing a water treatment plant, a well, and the water storage tanks.
The well was constructed at that time, and pumping tests were conducted to verify
the quantity and quality of water. Subsequent to the well construction, pilot tests
were conducted to determine the suitability of using membrane treatment (reverse
osmosis) for the water. Tests verified that the water could be treated for potable use
using reverse osmosis. In fact, tests indicated that the water would be of better
quality than the water at the Kill Devil Hills RO plant.

Plans are to design the system to accommodate water needs of the three villages to
the year 2010. The projected needs are based on The Carrying Capacity study
prepared by Booz, Allen and Hamilton in 1986, and the Comprehensive Engineering
Report prepared by Black & Veatch, Inc. in 1984. The maximum day demand in
2010 is anticipated to be 1.0 million gallons. The annual average day in 2010 is
estimated to be 310,000 gallons, or 113,000,000 gallons per year. Considering that the
recovery of potable water is 80% of the feed water, the annual withdrawal from the
aquifer is projected to be 141,000,000 gallons.
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This EA addresses an array of potential primary, secondary, and cumulative impacts
associated with the project construction and operation. Results of the assessment
indicate that the project will not impose any significant impact on the environment,
provided the design is completed in accordance with the impact avoidance/mitigation
measures described in this report, as well as those required by the contract drawings
and specifications. Conformance with these measures will be ensured during
construction through construction management and observation by the Engineer, the
County of Dare, and the North Carolina Department of Environmental Health and
Natural Resources (NCDEHNR).

PROJECT DESCRIPTION

Water System Design. It is proposed to use deep wells for the water supply using
reverse osmosis treatment to remove the chlorides and dissolved solids. The plant
will have an initial RO capacity of 1,000,000 gallons per day, with the ability to be
expanded.

Storage will be provided by means of 200,000 gallons in an elevated tank and
1,000,000 gallons in a ground level tank.

The distribution system will be comprised of a basic 12-inch diameter line along
Highway 12 through the three villages, with other lines being 2 inches through 8
inches in diameter. Fire hydrants will be located an average of every 1000 feet along
all lines 6-inches and larger in diameter. As proposed, the distribution system can
deliver 1,800 gallons per minute of water with a minimum pressure of 35 pounds per
square inch. This will provide the ability to meet not only the peak day demand, but
simultaneously deliver 500 gallons per minute fire flow. Based on the population
projections established in the Carrying Capacity Report, the system as proposed
would be adequate to the year 2010. Tables 1 and 2 summarize anticipated
projections.

Water Supply. The existing water supply in the Rodanthe, Waves, and Salvo area
consists of individual shallow wells of the upper water table aquifer that are mainly
captured rainfall. A previous study estimates that approximately 25 percent of the
annual rainfall (45 inches) is retained in this aquifer as a potential water supply.
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POPULATION PROJECTION - PERMANENT AND SEASONAL

TABLE 1

1985 1990 1995 2000 2005
Comprehensive Engineering 4,123 5,876 6,000 6,160 7,339
Report (1984)
Carrying Capacity Study
(1986):
Low Growth 5555 5813 6,151 6,514 6,800
Medium Growth 5,555 6,116 6,850 7,806 8,600
Rapid Growth 5,555 6,963 9,028 11,942 13,000

Dare County/24420.910

2010
7,500

7,200
9,500
15,000




TABLE 2

WATER REQUIREMENTS (mgd)

1995 2000 2005 2010
Maximum Day @ 0.72 0.82 0.92 1.02
Maximum Hour ® 1.44 1.64 1.84 2.04
Annual Average ® 0.22 0.25 0.28 0.31

@) 105 gped
@ 2 times Maximum Day

® 0.30 times Maximum Day
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Previous studies have identified a need in this area for a safe and dependable potable
water supply that would serve current and future development.

A testing project was undertaken to determine whether any groundwater exists which
can be treated by desalination. A test well was drilled approximately 300 feet south
of the Chicamacomico Lifesaving Station located in Rodanthe. The well drilling
anticipated finding the same aquifers that were found in the test well drilled in Kill
Devil Hills for the northern Dare County desalination project, although the aquifers
were expected to be deeper due to the general slope of the geological plates. The
drilling located the following aquifers:

Upper Aquifer. This is a watertable aquifer located approximately 8 to 30
feet deep containing fresh water and currently is used as the primary water
source for private wells in the three villages.

Lower Agquifer. This is a confirmed aquifer of loose sand, located
approximately 200 to 250 feet deep. The water, as tested at a depth of 211
to 216 feet, has the same salinity as seawater. Apparently there is a direct
connection between this water and the Atlantic Ocean.

Yorktown Aquifer. The Yorktown aquifer was found at elevations 330 to
600 feet, approximately the same depths as in Kill Devil Hills. Water is of
varying quality ranging from moderately brackish at the top to half seawater
strength at the bottom of aquifer.

Castle Hayne Aquifer. The Castle Hayne aquifer was not found, although
drilling continued to a depth of 1,400 feet. Further drilling was not done
since, in all likelihood, the water would be highly saline and costs would
prohibit deep well drilling.

The Yorktown aquifer at the test well consists mainly of confined sand. Driller’s
observation of the aquifer indicates that the well could yield in excess of 1,000 gpm,
not considering the effect on water quality. Water samples were taken from 332 to
342 feet deep and 507 to 517 feet deep. These samples were analyzed, both at the
well head and in the laboratory. Results of these analyses are shown in Table 3.
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TABLE 3

YORKTOWN AQUIFER WATER ANALYSIS

DEPTH OF SAMPLE
332342 f. 507-517 ft.

BODj (mg/l) <15 <15
Alkalinity, as C,CO4 603 528
Chloride (mg/1) 439 4,920
Color (PCU) 35 10
Conductivity @ 25 C (umhos/cm?) 2,250 14,000
Fluoride (mg/1) 1.58 156
Total Hardness (mg/) 94 890
Nitrate-Nitrogen (mg/) 0.055 0.062
Nitrate-Nitrogen (mg/l) <0.002 <0.002
pH (units) 8.0 75
Total Phosphorus (mg/) 0.074 0.048
Total Solids (mg/1) 1,430 9,480
Total Volatile Solids (mg/) 177 468
Total Suspended Solids (mg/l) 10 19
Total Dissolved Solid (mg/) 1,410 9,430
Sulfate (mg/) <2 530
Turbidity (NTU) 1.3 73
TOC (mg/) 151 134
Free Chlorine (mg/l) <0.1 <0.1
Silica (mg/l) 288 18.6
Strontium (mg/) 0.63 0.44
Silver (mg/l) <0.005 <0.005
Aluminum (mg/1) <05 <05
Arsenic (mg/l) 0.0005 0.0077
Barium (mg/l) 0.20 <0.05
Calcium (mg/l) 11.51 93.6
Cadmium (mg/1) <0.005 <0.005
Total Chromium (mg/l) <0.005 <0.005
Hexavalent Chromium (mg/1) <0.01 <0.01
Copper (mg/l) 0.009 <0.005
Iron (mg/) 0.635 1.236
Mercury (mg/l) <0.0005 <0.0005
Potassium (mg/l) 335 142
Magnesium (mg/l) 36.2 187
Manganese (mg/1) 0.014 0.028
Sodium (mg/) 540 3,330
Lead (mg/l) <0.05 0.032
Selenium (mg?t) <0.0005 <0.001
Zinc (mg/l) 0.03 0.087
SDI (units) Void 7
Temperature (deg F) 74 72

Dare County]24420.910




The characteristics of the aquifer were further studied by setting an 8-inch well screen
at a depth of 300 feet to 450 feet, and conducting pump tests. To complete the tests,
an 8-inch diameter stainless steel casing was increased to 12-inch diameter to
accommodate the pump. The pump tests conducted were step drawdown, 24-hour
pumping and recovery, and a long-duration pumping test. The latter test was
performed to assess the potential for salt water intrusion and hydrologic connections
between aquifers. The pumping rate for the 24-hour and long-duration tests was 450
gpm, or less than half of the driller’s estimate of well capacity. This pumping rate
and the screen setting depth were selected to attempt to draw only from the top part
of the aquifer and limit the TDS of the potential supply to 2,500 mg/l or less.
Although terminated after 11 days due to equipment problems, the long-duration
pump test was originally intended to pump for 15 to 20 days.

Table 4 depicts the results of the analyses of water samples from the test well during
the long-duration pump test. Analysis consisted of tests at the well head for silt
density index, temperature, pH, turbidity, and iron concentration. These tests were
conducted each weekday with samples sent to the laboratory weekly to be analyzed
for a broad range of constituents which are factors in desalination process design.

The analyses concluded that the water is slightly brackish, high in alkalinity and TOC,
and relatively high in silica and fluoride. Iron concentration is relatively low, and no
problems are anticipated with iron scaling of reverse osmosis membranes. However,
the high level of alkalinity, when combined with the low calcium concentration,
creates a problem. The finished water will be corrosive due to the excellent removal
of membranes of calcium and alkalinity, but not carbon dioxide. To compensate, the
treated water will require post treatment of degasification for carbon dioxide
reduction, followed by the addition of lime or caustic soda to raise pH to stabilize the
water. Blending of raw water with RO permeate will also help to stabilize the
treated water, but blending may be limited by other factors.

The evaluation of the water quality of Rodanthe’s Yorktown aquifer confirms that
treatment of this water by a desalination process is feasible. There are no
constituents in the water which would prohibit its use as a feedwater for desalting.
However, the plant design should carefully consider all factors listed above to ensure
that the plant can successfully treat this water.
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TABLE 4

YORKTOWN AQUIFER WATER ANALYSIS

DAY OF SAMPLE
2 7
<0.2 <0.3
597 601
435 435
30 30
2,200 2,350
1.96 1.95
98 100
0.054 0.025
<0.002 <0.002
7.8 79
0.086 0.05
1,480 1,470
271 221
4 7
1,460 1,467
<0.1 <0.1
<2 44
0.3 3.0
115 117
<0.1 <0.1
6.1 27
0.75 0.72
<0.01 <0.01
<02 <02
<0.002 <0.002
<0.1 <0.11
948 9.40
<0.005 <0.005
<0.02 <0.02
<0.02 <0.02
<0.02 <0.02
0.052 0.048
<0.0005 <0.0005
38.5 358
20.6 199
<0.01 <0.01
588 527
<0.05 <0.09
0.0023 0.0025
0.024 0.026
0.8 0.6
70 70




The quantity of water which can be withdrawn from the Yorktown aquifer for
treatment in the area of the three villages, from either a single well or from a well
field, depends on the geological characteristics of the formation, the amount of water
stored in the aquifer, and preservation of water quality. As mentioned previously, the
physical characteristics of the formation will allow high yielding wells, in excess of
1,000 gpm, and perhaps as high as 2,000 gpm. This is confirmed by drawdown
measurements taken during pump testing. The apparent specific capacity of the
completed well is 20 gpm/foot. At well yield of 1,000 gpm, the drawdown is 50 feet.
This is within usual well design parameters.

Due to the relatively small raw water requirements for this area, a detailed study of
overall aquifer characteristics was not made. Comparison of this part of the aquifer
with the detailed information about the aquifer obtained from the test well in Kill
Devil Hills indicates that the raw water requirements of Rodanthe-Waves-Salvo can
be met from the Yorktown aquifer.

The projected wells required for the design period are shown in Table 5.
As illustrated, two wells will be sufficient to supply the area’s needs through 2010.
However, this is based on an average well production of 450 gpm.

It is also projected that one additional well be provided to serve as an emergency
back-up. Construction of this well could be delayed until sufficient data is available
to determine actual need. GMI, a groundwater consulting firm, analyzed the data of
the test well near Kill Devil Hills. GMTI’s typical well construction design is shown
in Figure 1. This typical well design was used to determine the probable well
construction cost.

Since only two wells are required, no significant raw water transmission main is
necessary. Raw water piping should be of inert material, preferably PVC or
fiberglass.

The pretreatment normally required for a groundwater desalination plant is less
stringent than for desalination of surface water.
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TABLE 5§

PRODUCTION WELLS REQUIRED

Design Year Water Demand Well Capacity
(mgd) (mgd)
1995 0.72 1.29
2000 0.82 1.29
2005 0.92 1.29
2010 1.02 1.29

* A total of two wells will be required for 1995 as well as 2010.

Dare County/24420.810

No. of Wells’

2.00
2.00
2.00
2.00




For desalination by reverse osmosis of the water sampled and analyzed, the
pretreatment required is acid addition for pH adjustment, scale inhibitor chemical
addition to increase recovery, and 5 micron cartridge filtration to protect the
membranes from suspended matter. This level of pretreatment is typical of a
majority of RO plants.

Water Treatment. Previous studies have evaluated all alternatives for the area’s
water supply and treatment. The most effective method to supply the long-range
need is desalination by the reverse osmosis process using the Yorktown aquifer’s
brackish groundwater.

Desalination processes are used when water contains dissolved solids that cannot be
removed by conventional treatment or when total dissolved solids are present in
sufficient quantity to make desalination processes cost effective. Typical dissolved
solids which, when present in sufficient quantity, require the use of a desalination
process include sodium, calcium, magnesium, sulfate, chloride, and bicarbonate.
Saline water is defined as water with chloride concentration greater than 250 mg/l
and total dissolved solids (TDS) concentrations greater than 500 mg/l. Saline waters
include salt water, which is undiluted seawater typically containing 35,000 mg/l TDS,
and brackish water, containing up to 10,000 mg/l TDS. Brackish waters include highly
mineralized groundwater and diluted seawater.

Dare County has an abundance of saline waters which are potential drinking water
supplies if desalination can be economically employed. Sources of saline water near
Rodanthe, Waves, and Salvo include:

+  The Atlantic Ocean.

Pamlico Sound.

Outer Banks groundwater, found in several aquifers of both brackish and salt
water at depths exceeding 100 feet.

Water treatment costs, both capital and operating and maintenance, are considerably
less for brackish water than for salt water. Since brackish water is available, salt
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water will not be considered further. Pamlico Sound has TDS concentration of
14,000 to 18,000 near the project area, which would require seawater desalination
processes.

Reverse osmosis is a physical process that takes advantage of the natural tendency
of water to dilute a concentrated solution. When salt water and fresh water are on
opposite sides of a membrane that is permeable to water but not to solids dissolved
in water, dilution of the salt water occurs as water molecules pass through the
membrane. When an external pressure is applied to the salt water, the after flow
across the membrane can be reversed and pure water is removed from the more
concentrated salt solution. This process is reverse osmosis.

Figure 2 shows the reverse osmosis process in simplified form. Pressure is
continuously applied to the feed stream by a high pressure pump, while product and
brine are continuously withdrawn. Dissolved solids rejected by the membrane are
continuously flushed from the system in the brine. The brine contains a high level
of dissolved solids while the product contains a low level. A flow regulating valve on
the brine discharge line controls the percentage of feedwater that is converted to
product.

Currently available RO devices are either hollow fiber membrane permeators or
spiral wound membrane permeators. The design and manufacture of these devices
and of process systems incorporating these devices is high specialized. Performance
of the process depends upon feedwater quality, applied pressure, and the presence
of potential fouling or scaling jons which can harm membranes. RO is typically cost-
effective at feedwater TDS concentrations of 1,000-6,000 mg/l. The primary
operating costs include electric power for the high pressure pumps and membrane
replacement.

RO is used mainly for treating groundwater. Surface waters usually require extensive
pretreatment for removal of suspended solids and turbidity. Groundwater requires
cartridge filtration for removal of fine suspended solids and possibly chemical
addition. Other pretreatment requirements are specific to membrane materials nd
configuration.

Dare County 24420.910 7
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RO is a viable process for treating brackish groundwater in the three village area.
Initially, up to 350,000 gallons per day of reject water (TDS 6-10,000 ppm) would be
discharged to the Pamlico Sound via a drainage ditch to Blackmar Gut. Blackmar
Gut is a boat harbor on the west side of Highway 12 opposite the plant site.

A RO plant to produce water for a water system for Rodanthe, Waves, and Salvo will
consist of many RO membranes assembled in vessels and groups of vessels and
staged. The major options are as follows:

Spiral wound permeators consisting of sheets of membranes and spacers
wound around a collection tube. Usually, several permeators are placed in
series in a single pressure tube.

Hollow fiber permeators consisting of many hair-like fibers in a bundle
located inside a pressure tube.

Parallel single-staged systems consisting of many permeators connected in
parallel.

Brine-staged systems wherein the brine from the first stage becomes the
feedwater for the second stage. This approach both maximizes recovery and
minimizes brine volumes.

Product-staged systems where the products from the first stage are passed
through a second stage to provide higher quality product water.

All of these options have much in common. Permeators are mounted on racks and
connected by manifolds. Recovery is controlled by a valve on the brine manifold.
Provisions must be made to sample and replace permeators individually and to clean
permeator racks. RO systems usually have parallel racks of permeators that can be
operated independently to increase or decrease plant flow. Several on-line
instruments are needed to provide performance data for operating decisions.

Materials of construction must be carefully chosen for all parts of the RO system due
to the potential for corrosion. Non-metallic materials should be used for all wet parts
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wherever practical and economical. The high operating pressures also must be
considered in material selection.

Pretreatment and other appurtenant systems are also required.
Cartridge filtering system to remove suspended particles down to 5 microns.

Chemical feed systems as required by detailed process design. The most
likely chemicals that will be needed are acid for Ph control and a scale
inhibitor.

Other equipment and facilities will be required at the RO water treatment plant.
Facilities located at the plant are listed below:

Treatment Plant Building. This building will house all the RO equipment,
pretreatment equipment, chemical feed and storage systems, and
transmission and transfer pumps. It will also house mechanical and electrical
equipment, and include personnel facilities such as an operations room,
laboratory, offices, conference rooms, locker rooms, etc.

Storage Reservoir. A ground storage reservoir will be needed to provide a
buffer between plant production rate and pumping rate and for times when
the treatment plant is shut down. The size of the reservoir will be based on
total water demand, and will be 1.0 million gallons.

High Service Pumps. High service pumps will supply treated water to the
distribution system. Studies will be made during the plant design to
determine the correct discharge pressure of the pumps.

Operations Room. There should be one room in the plant for centralized
controls where operating decisions are made. This room would have all

display instruments for monitoring plant processes, and contain control
instruments for implementing process control decisions. The control system
will include some microprocessor-based controls. Controls will be such that
the plant’s operation can be monitored at the Kill Devil Hills plant.

Dare Countyl 24420.910 9




The plant will be arranged on-site to accommodate future expansion. The initial
capacity will be 1.0 mgd, with a the ability to expand to 2.0 mgd if ever needed. The
potential site purchased by the County will have adequate space for the plant without
encroaching on wetlands.

A RO plant composed of several parallel treatment modules can be operated at
various flow rates simply by starting or stopping modules. Proper shutdown
procedures must be followed to prevent damage to the membranes while inactive.
Thus, varying the flow rate should be done in increments and not to match water
demands required for short durations. The plant flow rate should be selected, set,
and maintained for as long as possible. During the off-peak season, the RO plant
should operate at a reduced capacity, rotating the modules daily.

Water Distribution. The distribution system was designed using computer modeling
performed by hydraulic analysis. The hydraulic analysis is an analytical method of
predicting the hydraulic gradient pattern (pressure) that may occur over a system
network based on a given set of water demands.

The distribution mains were sized based on 100 percent participation in the area and
the design flow of 400 gallons per residential connection plus a 500 gpm fire flow
demand on the system. The distribution system is designed to deliver a maximum
flow of 2.6 mgd while maintaining a minimum pressure of 35 psi throughout the
system. The system will have sufficient capacity to supply the projected 2010
maximum hour demand of 2.04 mgd.

The water distribution system will consist of a 12-inch diameter transmission main
along Highway 12, from the elevated tank at Rodanthe, to the south side of Salvo.
This size main is needed due to the elevated storage tank’s location at the north end
of the system. If the tank was located nearer the center of the overall distribution
system, the transmission main could possibly be reduced to an 8-inch diameter. This
would reduce the probable construction cost; however, this cost savings would need
to be weighed against the cost of acquiring a centrally located tank site as well as the
possibility of eventually supplying water to Avon. With an 8-inch transmission main,
pressure would also drop below 20 psi with a fire flow of 500 gallons per minute at
the north and south ends of the distribution system during the maximum day demand.
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Storage. Storage is provided in a distribution system to alleviate heavy demand
periods, supplying the difference between maximum day and maximum hour
demands, and other emergency flow conditions. Normally, one-half of the total
storage volume should satisfy maximum hour demand and the other half should be
reserved for emergencies and fire fighting purposes. Using the above criteria and a
4-hour maximum duration, the area would need 340,000 gallons of storage to supply
the maximum hour condition plus emergency reserve for the design period 2010.
State regulations impose the additional requirement that sufficient storage be
available to supply the peak demand for 24 hours.

The required storage volume based on both of the criteria listed above are shown in
Table 6.

Based on the state regulation, approximately 1.0 MG of storage volume would be
needed by 2010. This storage can be provided in any combination, ground storage,
and/or elevated storage. The tentative plan is for the wells, treatment plant, and
ground storage to be located at the same site which is owned by Dare County. Based
on the location of these facilities, it will be most feasible to provide the majority of
the storage required as ground storage.

It is proposed that 200,000 gallons of elevated storage and 1,000,000 gallons of
ground storage be provided for a combined storage of 1,200,000 gallons. This would
be sufficient to meet the needs of the area through 2010.

Primary Beneficiaries. The primary beneficiaries of this project will be the
permanent and seasonal residents of the three villages of Rodanthe, Waves, and
Salvo. The benefits will be a safe and reliable potable water supply that meets the
1986 Amendments to the Safe Drinking Water Act.

NECESSITY
Presently, water is obtained from the surficial aquifers which is groundwater
replenished only by rainfall. This water, being surficial, is subject to various types of

pollution such as effluent from septic tank drain lines and ocean or sound over-wash.
Most recently, these villages had 150-160 private water supplies contaminated with
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TABLE 6

REQUIRED STORAGE VOLUME

1995 2000 2005
Maximum Hour and 240,000 273,000 306,000
Emergency
State Regulation 720,000 820,000 920,000

Dare Countyl24420.810

2010
340,000

1,020,000



salt water from sound-side flooding during the March 13-14, 1993 hurricane. It was -

necessary to haul in potable water from March 15, 1993 to June 30, 1993 (three and
one-half months).

The water quality is poor due to vegetation decay within this surficial zone. This
poor quality is created by color, iron, hydrogen sulfide, and various organics.
Pollution from septic tank drains is a real hazard. The porous soil type enables the
water to move quickly through the ground, thus making it easier and faster for water
to move from septic tank drain fields to well points.

Finally, all of the other villages on Hatteras Island enjoy safe, high quality water from
a system operated under the State of North Carolina and Environmental Protection
Agency requirements.

A copy of a memorandum to the Hatteras Island Commissioner in 1990 from Harry
Johnson, Director of the Dare County Health Department is attached as Appendix
A. This letter graphically points out the potential health problems in the villages of
Rodanthe-Waves-Salvo. This memorandum, in addition to problems encountered
with contamination of private wells by salt water during the March 13-14, 1993
hurricane, clearly established the need for a potable water system to serve residents
of these three communities.
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EXISTING ENVIRONMENTAL CONDITIONS

Topography. The map shown as Appendix B covers the topography of the three
villages. Elevations range from a low of sea level at the ocean and sound to a high
of 14.0 feet at the north end of the Village of Rodanthe. The tops of fore dunes,
near the ocean, are generally at elevation 10.0 above sea level. The average
elevation within the villages is approximately 6.0 feet. The 100-year flood level is 8.0
feet.

Wetlands. About one-half of the plant site owned by the County is comprised of
wetlands. The western half is generally at elevation 5.0 and is sparsely vegetated.
This is where the facilities are to be constructed. Additionally, the water lines
constructed within the highway and street right-of-ways will cross several low areas
and two drainage channels. These crossings have been be identified and sketches
prepared for approval, as required by CAMA, and are included in the Appendix.

Water Quality. Ground water will be the water supply source. The reject water, 20-
25% of what is pumped from the wells, will be returned to the Pamlico Sound via
a drainage ditch and Blackman Gut. The TDS of the water in the Pamlico Sound
varies between 14-17,000 ppm. It is anticipated that the reject water will have a TDS
of 6-10,000 ppm, being lower at the beginning of operation. This will have no
negative impact on the Pamlico Sound water. By the year 2010, approximately
32,000,000 gallons per year of reject water will be discharged to the sound. For
example, in one year, 1,300,000 gallons of rain water falls on each one acre of the
Pamlico Sound. This water has no TDS.

Soils. The soil in the three villages is primarily sand mixed with some silt and
vegetable matter in the lower and marshy areas.

Land Use. The land area within the three villages is used primarily for seasonal and
non-seasonal residents. Generally, the business areas are typically strip type
development along Highway 12.

Dare Countyl 24420.910 13
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Air Quality. The project’s nearest air monitoring stations are Plymouth, Roanoke
Rapids, and Elizabeth City. The air quality of the area is considered extremely good,
free from heavy industrial type of pollution. The prevailing winds are from the
southwest and not effected by traveling pollution. The climate is such that periods
of air stagnation, or inversion, occur infrequently and when present, lasts for
extremely short periods. There are no air quality permits required for the proposed
project. The particulate matter varied between 40 - 96 at Elizabeth City during 1990.

Solid Waste Management. Solid waste is collected by Dare County and disposed of
in the regional landfill. This landfill was constructed and is operated in accordance
with the requirements of the State of North Carolina. The only solid waste generated
will be from residential housing units. The volume of waste generated will be that
typical for a residential unit. There is no industrial or commercial activity in the area
that generates solid waste other than that typical of small retail establishments.

Transportation. The project will not substantially affect the transportation along
Highway 12. The installation of waterlines along state roads will be in conformance
with North Carolina Department of Transportation’s encroachment agreement.

Noise. The project may produce temporary noise impact associated with
construction. After construction, noise should resume to its normal level.

Historical and Archaeological Areas. There are no known historical/archaeological
sites in the project areas (within the DOT right-of-way) or on the plant and well sites.
However, the plant will be near the historical Chicamacomico Coast Guard Station.
This is addressed in more detail in the Appendix, including elevations and floor plan
of the proposed building.

Wildlife and Endangered Species. Wildlife will not be directly affected by the
construction of this project.

Energy. Electric power will be supplied by the Cape Hatteras EMC. The project will
require a fair amount of energy, therefore, could have minor effect on the areas’s
energy supply. Actually energy usage should decrease due to two large pumps
replacing almost 800 small well pumps. Because of the possible effect on the Cape
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Hatteras EMC energy supply, complete diesel standby capability is being provided
in order to allow the system to operate independently at times of peak power usage.

Construction. The adverse impacts of construction, noise, soil erosion, and vehicular
traffic will be minimized through local and state regulations.

Toxic Substance. The use of toxic, hazardous, or radioactive substance will not be
affected by this project.

Public Reaction. The project has received the approval of Dare County officials. No
negative comments have been received to date, or at the public meetings held in
connection with initiation of this project.

Alternatives to the Proposed Project. (a) There are no alternative locations for
construction of water lines. Waterlines must be constructed within road and street
rights-of-way; (b) there is no alternative design; (c) there are no alternative projects
having similar value; (d) no project would result in continued problems due to an
inadequate water supply and greater health hazards. In general, the environment
would deteriorate without a public water system.

Mitigation Measures. The project will comply with all applicable laws to avoid any
adverse impacts that may develop. Contractors for the project will be required to
provide siltation and erosion control measures satisfactory to the State to minimize
any environmental impact. They, likewise, will be required to provide traffic control
measures to minimize traffic delays and potential for accidents in the vicinity of
construction along roads and streets.

Permits. Construction and environmental health permits will be required. No
permits have been obtained; however, the application for an NPDES Permit has been

submitted to DEM and is in the review process.

Other Federal Actions. No federal agency or federal programs, other than
permitting, will be involved on this project.
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ENVIRONMENTAL IMPACT

Wetlands Impact. The plant and new well will be constructed outside of any

wetlands areas. The waterlines, constructed in street and highway rights-of-way, will
be crossing several wetland areas. Steps will be taken through erosion control and
storm water control to minimize the wetlands impact. With the exception of two
stream crossings, the wetland areas are surficial ground water with no outlet to the

sound or ocean.

Land Use Impact. The proposed improvements will be constructed within the

boundaries of property owned by the County, highway and street rights-of-way and
easements obtained from property owners. This project will have no impact on land

use.

Air Quality Impact. The only impact on air quality will be during construction.

Emissions will be from diesel powered equipment primarily, thus having no impact

on the ozone layer.

Scenic Area Impact. The water plant building is designed to compliment the historic

Chicamacomico Coast Guard Station. Elevations and profiles of the plant are
included in the Appendix, along with a site plan. The elevated water tank is designed
to resemble a golf ball on a tee (such as the South Nags Head Tank). These steps

have been taken to have a positive visual impact.

Water Quality Impact. The discharge of reverse osmosis reject water to Blackmar

Cut will have no impact on the waters of the Pamlico Sound. The differences in the
TDS will be such as to not alter the TDS of the sound water. The Ocracoke RO

plant discharges its reject water to the Pamlico Sound and no adverse results have
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been observed. A copy of the NPDES application to the Division of Environmental
Management is included in the Appendix.

Water Resources Impact. Well yield and testing of different pumping rates indicate

there will no impact on ground water in the area. The well spacing (2,000 feet) and
pumping rate (450 gpm) will be such that no appreciable change in TDS will result
from either lateral or vertical salt water encroachment. The expected well drawdown
of 22-23 feet at 450 gpm will have no overlapping influence on the other well. Also,

the wells will have ample time to rest.

Wildlife and Endangered Species Impact. This project will have no impact on
wildlife or endangered species. All construction, with the exception of plant site and
well site, will be within street and/or highway rights-of-way, where construction and

land disturbing activities have already taken place.

Public Health Impact. The construction of this project will have a positive impact

on the potential health of residents and tourists in the three villages. (Refer in the
Appendix to Harry Johnson, Director of Dare County Health Department memo
dated May 31, 1990.

Dare County/ 24420.910 17
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VAL TR DUSEE fonl May 31, 1990 PHONE (919) 473-1101

MEMO

TO: Gack Austin
Commissioner, Hatteras Township

FROM: Harry Johnson, Director délﬂgw”_’.
v

Dare County Health Department
RE: Water Supply- Rodanthe, Waves, Salvo

I have for a number of years become increasingly concerned with the
amount of development occurring in the Rodanthe, Waves, Salvo area.
I have also from time to time voiced these concerns to the Health
Board:and to individual commissioners. My most fundamental concern
is that the rate of development is exceeding our ability to service
the area with a reliable source of potable water, a reliable means
of domestic wastewater disposal, and perhaps other county services
which are outside my jurisdiction but nonetheless have some impact
on public health and the quality of life. My concerns are heavily
influenced by the following items:

1. Lot Size: The majority of the developable property
in this area was platted many years ago. Regrettably,
the lots were plotted in size ranging from 5,000 to
approximately 10,000 square feet. Since 1981, of
course, we have required the larger lot sizes of 15,000
and 20,000 square feet depending on potable water source
but there are relatively few subdivisions currently
existing in this area with lot -sizes this large. Density
therefore, is a major concern. It ranges from 4 to 8
dwelling units per acre, depending upon the size of the
lot. Obviously that implies that there are also that
many septic tanks and private wells per acre. From the
prospective of 20-20 hindsight a density of 2 or 3
dwelling units per acre might be manageable. Greater
density, I think, increases public health risk.
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Soil Conditfons: The soils in this area are generally
unsuitable for septic systems in a very technical sense.
Sand, with a very high infiltration rate, combined with

a very high ground water table, make a very bad combination
for septic system efficiency. The proximity of miscellanecus
bodies of water simply compound the problem. Developmental
pressures exerted by real estate interests as well as private
property owners, coupled with occasional political pressure,
have tended to create a situation wherein we are allowing
the installation of septic systems on increasingly marginal
property. As you are well aware, the health department
creates considerable agitation when we deny a septic permit.
Although no elected official has ever given me explicit
instructions to issue a permit that I felt was unwarranted,
I have sensed a general feeling that elected officials prefer
that we try to find a way to modify the property in order to
make it acceptable rather than denying the permit. Notwith-
standing the fact that there are a large number of lots in
the Rodanthe, Waves and Salvo area that have, in fact, been
denied permits, we have been as lenient in issuing permits

- as we possibly can be in keeping with the spirit and intent

of the State sewage rules.

Potable Water: One requirement for a septic permit as well
as healthy living is a source of potable water. There are
no public water sources available in this area, and although
there are a few community systems, most all potable water
must be obtained through private wells. The standard minimum
separation distance between a septic system and a private
well is 100 feet. There is, however, an exemption paragraph
in the sewage rules that allows for lots platted prior to
1977 a discretionary veduction of this distance to as little
as 50 feet. On the small lots, as indicated in item one
above, it is physically impossible to obtain a 100 foot
separation. Consequently, if we did not allow the reduction
in separation distances the lots would have to be declared
non-buildable, to the distress of many property owners. The
only potable water source is a fresh water lens which lies
approximately 10 to 25 feet below the surface of the ground.
There is frequent salt water intrusion into this lens under
natural circumstances. This fresh water lens is recharged
exclusively via rainfall. In order to reach the fresh water
aquifer the rainwater has to filter through the same soils
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that also have to filter our septic system wastewater.
Waste effluents enter the soil and move into the ground-
water system as easily as rainfall. I am not a hydrologist
but I expect that the high porosity of our soils allows
all infiltrvation to Infiltrate too quickly. 1In other words,
I cannot be sure that the existing soils properly purify
septic effluent before it gets to the fresh water lens.
Increasing the number of septic systems, as well as all
other pollutants created by human habitation, tends to
increase the risk of pollution. The fresh water lens is
highly variable, dependant entirely on adequate rainfall
to recharge it and heavily influenced by user demand

(discharge) placed upon it. It also is influenced frequently
by ocean or sound overwash.

Our recent conversation generated a review of some old studies. There
was a groundwater resources study done by the United States Geological
Unit of the Department of the Interior in 1975. 1t depicts the ground-
water resources for the entire Outer Banks from Whalebone Junction to
Hatteras Inlet. I believe that this study is still very accurate. It
substantuates the fact that in the Rodanthe, Waves, Salvo area there is
very little in the way of groundwater resources that could be considered
potable., There was a study on water supply and treatment entitled,
"Alternatives for Villages of Rodanthe, Waves, Salvo", which was done in
April 1982. It studied five alternatives for provision of water to this
area and concluded that the most feasible method was connecting Rodanthe,
Waves and Salvo to the Cape Hatteras Water Association Distribution System
at Avon. Reverse Osmosis was a consideration, however it was ruled out at
that time due primarily to the cost, particularly the operation and maintenance
cost. This study was a fairly superficial study and is much outdated now.
I am not even certain who authored it. Even so, there are a few tidbits of
information in it that would still be applicable today. 1 also have a copy
of the final Environmental Impact Statement done for the Avon Water Project
in order to connect to the Cape Hatteras Water Association System. It was
done by the Farmers Home Administration to discuss the environmental impact
of tying-in Avon to the Cape Hatteras Water Association water supply system.
It was performed in 1977 and it too is obviously outdated now. Nonetheless,
it still is interesting reading and much of what is contained in this study
might still be applicable today, particularly in regard to ecological and
environmental councerns. The Dare County Carrying Capacity Study done in
1985 addresses a great number of issues for all of Dare County, but in
particular it addresses these issues by geographic district, one of which
is the Rodanthe, Waves and Salvo area. I thought this was a very well
done study but I am afraid that few people bother to read it anymore and
that much of what is contained therein goes largely unheeded.

I have not been privy to any of the subsequent studies pertaining specifically
to the Reverse OUsmosis proposal for this area other than a general
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awareness gleaned through newspaper accounts and informal discussions

with various county officials. It is therefore risky for me to make
assumptions based on a limited knowledge of what is contained in these
studies. I believe, however, that there is not much argument in terms

of the need for and the desirability of a reliable source of potable

water for this area. [ also suspect that Bob Slade and the current

County Commissioners have a legitimate concern about the econanic viability
and feasibility of a reverse osmosis plant for this area. I have absolutely
-no quarrel with Mr. Slade's recommendation to update the existing studies
involving this project. I would be very pleased to contribute to and be

a part of these studies in any way that I can. 1 am afraid that if we
don't do something fairly quickly about the water supply system that the
Health Department may be put in a position of having to cease issuing
septic system permits. As you know, I do not have the inhouse expertise

to conduct a full blown study but our local intuitive knowledge about

this area leads me to believe that the quality of water currently being
consumed is exceedingly poor. It comes through the faucets looking like
iced tea, smells like rvotten eggs, and tastes like medicine. We know for
a fact that it is easily infiltrated by salt water and although I cannot
prove it, there may be reason to suspect eventual, if not present, con-
tamination by septic effluent. Even though our permits precisely indicate
where the wellpoints are located relative to the septic systems at the
time of final inspections, I cannot verify that they remain in that location
after 'the inspector has departed. Also, we do not inspect the quality or
quantity of water produced by these wellpoints. If the county were to
institute a formal testing program and if those samples proved . to be con-
taminated to any degree, I might have no choice but to cease issuing pemits.

If development is to continue in this area, it is absolutely essential that
a potable water supply be developed. Whereas it may not resolve every public
health problem or even other problems such as increased demand for mmicipal
services, it would at least remove one variable in that we would not have to
be concerned about contamination of wells. The overall issue of how much
development should be allowed and what type development should be allowed
are more appropriately issues for the Planning Board and the County Camissioners

" to resolve. At the present time, due largely to the lack of zoning for this

area, the burden of whether or not a piece of property is developable and what

type of use might be applied to that property falls squarely on the shoulders

of the Health Department. If we can authorize a septic permit then there
generally is no problem obtaining a building permit. Whether or not we should
continue to be relatively lenient in issuing permits or whether or not we

should be coming more restrictive is a legitimate concern. Lastly, as a comter-

point, I would hope that you and the other commissioners would realize that
whereas provision of a reliable potable water source by a reverse osmosis
treatment plant or any other means would solve one problem, in a broader pro-=
spective it may create even greater problems by creating more intense pressure
to develop the land withcut regard to lack of an effective methodology of
wastewater disposal or increased risk of pollution of our estaurine via septic
seepage and surface water runoff, and by generation of greater demand for all
other county services.
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¥nlt nalrument wes prepared by .. DVight M. Whel

{ saresbotlon for the
wetintion for the Index [ Rodanthe property ]

NORTH CAROLINA GENERAL WARRANTY DEID

s BAnD mldevthh R2nd | day of . December , 10 B& | by ond betwren
GRANTOR GRANTEE

GELAEYW A, MIDGETT and wife, NORMA §, MIDCETT,

L HNT N W HIDCS’[\T and wife, JUDY MIDCETT; COUNTY OF DARE

! * X MIDGETT BAILEY and huaband, D. W. a body politic and corporation

<Y, 1I1y and ROBERT O. YEAGER, widower
vl nel remarried

P. 0. Box 1000
Manteo, NC 27954

Eoonr o appraprizts block for each pariy: nanie, address, and, if appropriatc, tharacicr of eniily, e.q. corporntion or partnershlp.

vnation Grantor and Geantce as used herein shall jnclude safd parties, their heirs, successora, and nasigne, aud
riuas singulsy, plurs), masculine, feminine or neuter a3 required by context.

“THL that the Grantor, for a valunble consideration patd by the Granter, the vocelpt of whicl (s Jirveby
ttdyed, has and by these presenty does grant, bargati, sell and couvey unlo the Granlee In fee ahnple, all that

. it ur parcel of tand situated fn thex@Rxxix Village of Rodanthe . Kinnakeet Tovnahip,

. . County, North Carolina and more particulnrly described na fodlows:

at & concrete monument lying in and on the ¥ast marpi{no of the right of way of

digtway #12, sometimes known as the Hatteras Highvay, snid point of beginning

Liiis furcher tdenjified se having the coordinstes on the North Caralina Grid Syntem of:

+3302.95; Y=689968.30; satd point of beginning alsc lying and beinp North 5A dep. IR

55 amc. West 2,354.58 feet from s concrete monument marked “Corley 19835", aatd monument

%3 ha toordinates on the North Carolina Grid System ofr X=3051729.4); Y=6B8605.99:

aiid ootne of beginning also lying end being fn the Northvest corner of the lands now or

~eziy awned by Wilma Midgett lying on the East eside of said highvayy proceeding thence

x tha noint of beginning along the East margin of the sforesatd hiphway North 7 deg.

+.3. 1% see. East 144,48 feet to an extating fron shaft, themce elong the lands now or

{-orovly ovned by Alma Midgett and others North 89 deg. 51 min. 38 sec. East 1,609.63 feet

P4 rancrele monument lydng on the line of the Uspe Hatteves Hationsl Seaghore at a poinc
toid line which lies South 9 deg. 12 min. 1B sec. East 93.96 feet from enothnr concrete

fitoiatt uwhich sther tconcrete monument ftself l1es South 9 dep. 12 mtn. IR sec. Eost 10U,38

Tor fvin g Hational Park Service monument marked "WP 6"; thence from the terminal point

: e lands of the United States of America South 9 dem. 12 min. 18 sec. Egst 78.70

“i¢° L. : concrete monument lying in the Northeast corner of the lands now or formerly ownod
fhe Midgett, thence along the North line of Midgett South 87 deg. 34 min. 55 mec. West

-5 freet to the point or place of beginning.
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ber the map or plat entirled “Survey for County of Dare” prepared by Southern Surveying
-mi Land Plusping, ssid plat dated 12-16-86.

. RT3 B
isoaf &'Sa‘.zlrtu- of the first part being the succeseore of Joseph Midgete. Seec the
veakovecovded in Will Book 5 at page 65, Dare County Regtetry. Ses also the deed
‘uinrded 1n Deed Buok P at page 375, Dare Registry. Roberr 0. Yeager, grantor, being
¥ jLECEaney to the tnctarest of Edna Midgstt Yeager who died inteatate in 1984, See

cuavkdn guik-alaim deeds from the children of Edna M. Yeager.

LR

Slwers o ooiipabove destribed was atquired by Geantor by jostrument recorded in ... ... . ...

3
. o
EP i eV b oaraerrenars ecovarsetenntne si b g0, eeere te tare ee v ’

avemes ahh s b ierents ae Teaiseie Bttt secreteriieeniiase  ebereneise ae ras

seamive Ve .

b #anwlig the sbove described properly is revorded in Plat Bovk . . ... . DOE® . e . -

BRI TR R HOLD the sfuvesaid lot or parcel of land and sl privileges and nppartenances herste balunging lo

pabie  fis alinple.

v ag Uresonp gavanants with the Crantes, that Crantor ia selzwd of tho premises in foe pimple, hay the right o convey
Cerne e fas glmple, that ‘tAie ig muarketable and free and cleur of ul) encumbrances, snd that Grantusr will werrsant
codrend Gos sitle againet the lawiul cluime of all porsuns whapnsueves vxvepl for the exegplivne heretonfler stnted.

s ibr roeuerty bereinabove described is subject to the folluwing exceplivus:

it sanritints as may appsar af record in the Dare County Reputry.
B
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