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February 9, 2000

Mr. Bob Oreskovich

Dare County Water Department
600 Mustian Street

Kill Devil Hills, NC 27948

Re:  Wright Brothers Memorial Park
Test Well Report

Dear Bob:

Please find enclosed 10 copies of the document entitled “Report on the Construction and
Testing of a Mid-Yorktown Aquifer test well at the Wright Brothers Memorial Park.”
The report describes the procedures used to install and test a well at the Park Service
property. Results of the investigation indicate that raw water supply development at the
Park and nearby properties is feasible.

We appreciate having the opportunity to conduct this study for the county and are
available to assist with implementation of the report recommendations. Please contact me
if you have any questions or comments regarding the report.

Sincerely,

Wm. Scott Manahan, P.E.
Water Resource Engineer

WSM:lk
Enclosures

8140 Colleoe Parkway. Suite 202 (941) 439-9494
Fort Myers, Florida 33919 FAX (941) 439-9453
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1. CONCLUSIONS AND RECOMMENDATIONS

A test well was constructed at the Wright Brothers Memorial Park Service property to evaluate the
feasibility of constructing one or more production wells at the site or nearby properties to supply
additional raw water to the Dare County Reverse Osmosis (RO) water plant in Kill Devil Hills. The
conclusions and recommendations presented below are based on the results of the test well

construction project.

1.1 Conclusions

o A 4-inch diameter test well (Park-1) was installed on the Park Service property
approximately 1 mile north of the Kill Devil Hills RO plant. The well was completed within
the Mid-Yorktown Aquifer with a screened interval between 290 and 390 feet below land
surface.

. A step-drawdown pump test was conducted on well Park-1 after drilling and development
were completed. A specific capacity value of 5.0 gpm/ft was calculated for the well at a
pumping rate of 90 gpm.

o The transmissivity of the Mid-Yorktown Aquifer is estimated to range from approximately
36,500 gpd/ft to 47,500 gpd/ft at the Park Service property based on analyses of data
collected while pump testing well Park-1. A conservative transmissivity value of 30,000
gpd/ft was used for computer modeling purposes to estimate drawdown impacts due to large
scale pumpage at the site.

. Water quality samples were obtained from well Park-1 near the end of pump testing and sent
to a laboratory for analyses. A dissolved chloride concentration of 840 mg/l and total
dissolved solids of 1800 mg/l were determined indicating relatively low salinity levels in the
Mid-Yorktown Aquifer at the test well location. The production wells that currently supply
the RO plant have dissolved chloride concentrations that range from approximately 2500 to
2600 mg/l. Large scale pumpage for public supply purposes at the Park Service property
would likely cause an increase in salinity levels within the aquifer at that location. However,

1
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previous computer modeling studies have shown that spreading drawdown over a larger area
will reduce the rate of water quality degradation in the aquifer as a whole.

J The installation of production wells on or in the vicinity of the Park Service property to
increase the capacity of the wellfield that supplies raw water to the Kill Devil Hills RO plant
is feasible. The construction cost for two wells including pump houses, submersible pumps,

and a transmission main to the RO plant is estimated to be approximately $1.15 million.

1.2 Recommendations

. Consideration should be given to constructing two additional production wells at or near the
Park Service property. The wells would provide additional raw water supply to the Kill
Devil Hills RO plant and allow expansion of the plant finished water capacity by up to 1.0
MGD.

. The proposed production wells should be constructed with 12-inch diameter PVC casings
to a depth of at least 150 feet below land surface and 8-inch diameter PVC casings below 150
feet to the appropriate setting depth (approximately 300 feet). The wells should be screened
with 8-inch diameter stainless steel continuous wrap screens from the casing bottoms to
approximately 400 feet below land surface. A coarse sand filter pack should be placed
around the screens. A hydrogeologist should supervise construction of the wells and select
final cased and total depths at each site based on lithologic analysis of formation samples
obtained during drilling. A biodegradable type drilling fluid should be used to drill through
the production zone interval. The wells should be thoroughly developed by compressed air
pumping and horizontal jetting of the screens after drilling is complete.

. Step-drawdown pump tests should be conducted on the new production wells. Specific
capacity values calculated based on the test results can be used to assess individual well
yields and confirm the proposed pump setting depths and withdrawal rates. The new wells

should be disinfected following development and pump testing.
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. Submersible well pumps and well houses similar to those used on the existing production
wells near the RO plant should be installed. Piping from the wells should be connected to
a PVC raw water transmission main going to the RO plant placed adjacent to the east side
of the Park Service property.

. Well Park-1 should be included in the on-going water level and water quality monitoring
program conducted by the county. Water quality and water levels should also be monitored
in the new production wells. The data collected will enable an evaluation of the performance

of the new wells and help to identify potential problems.
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2. INTRODUCTION

The Dare County Water Department operates a reverse osmosis (RO) plant in Kill Devil Hills, North
Carolina that produces potable water for public supply purposes. Brackish water supplied by 10
Mid-Yorktown Aquifer production wells is the raw water source for the RO plant which has a
current finished water production capacity of approximately 3.0 million gallons per day (MGD).

The average pumping rate for the existing supply wells ranges between 400 and 500 gallons per
minute (gpm). Expansion of the RO plant capacity to meet the increasing demand for potable water
will be required. CDM/Missimer International, Inc. (CDM/MI) was authorized by the Dare County
Water Department in December 1999 to construct a test well approximately one mile north of the
RO plant on property owned by National Park Service. The RO plant and test well locations are

shown on Figure 1.

The purpose of the project was to evaluate aquifer yield and water quality conditions within the Mid-
Yorktown Aquifer to determine the feasibility of installing permanent production wells at or near
the Park Service site. Additional supply wells will be needed to increase the raw water supply
capacity of the existing wellfield in order to expand the RO plant capacity. The scope of the project
included well construction, pump testing, water quality sampling, data analyses, and preparation of
this summary report. The methods and procedures used during the investigation and the results

obtained are presented herein.
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FIGURE 1. SITE MAP SHOWING THE R.O. PLANT AND PARK SERVICE TEST WELL LOCATION.




3. FIELD INVESTIGATION METHODS

3.1  Drilling

The Park Service test well (Park-1) was installed at the north end of the Wright Brothers Memorial
Park property at the location shown on Figure 1. Skipper’s Well Drilling from Leland North
Carolina was subcontracted to construct the well and perform a pump test. Staff with CDM/MI

provided on-site supervision during drilling and collected formation samples for lithologic analyses.

Drilling commenced on the morning of December 14, 1999. A nominal 9-inch diameter borehole
was drilled using the mud rotary method to a depth of 400 feet below land surface. Electric and
natural gamma ray geophysical logs were conducted on the bentonite mud filled borehole after the
drill pipe had been removed. The on-site hydrologist selected the screen interval and determined
final well design based on analysis of the formation samples and geophysical logs. Copies of the
geologist’s log and geophysical logs are included in the appendix. A fine to medium grained sand
unit was encountered during drilling within the interval between approximately 290 and 400 feet
below land surface. This is the approximate depth interval tapped by the existing 10 raw water wells

that currently supply the RO plant.

A well string consisting of 100 feet of 4-inch diameter, 0.025-inch slotted Schedule 80 PVC pipe
was placed in the borehole followed by 60 feet of 4-inch diameter Schedule 80 PVC casing and 230
feet of Schedule 40 PVC casing to land surface. A blank section of pipe five feet long was placed
below the screen to act as a sump. Construction details for the well are shown on Figure 2. A coarse
sand gravel pack (Morie #2) was placed around the screen through a tremie pipe to a height of
approximately 10 feet above the screen and the well was then developed with compressed air. The
well was developed for approximately six hours and subsequently grouted with neat Portland cement

from the top of the gravel pack to land surface.
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3.2 Pump Testing

A 5-hp electric submersible pump was placed in well Park-1 with the intake set at 95 feet below land
surface. The well was pumped at three separate rates ranging from 60 to 90 gpm. Drawdown in the
well was measured with a pressure transducer coupled to an electronic data logger. Results of the
step-drawdown test are summarized in Table 1. A specific capacity value of 5.0 gpm/ft was
determined at a pumping rate of 90 gpm indicating the yield potential of the Mid-Yorktown Aquifer
at this location is moderate to low. An additional test was conducted by pumping test well Park-1
at a constant rate of 90 gpm for approximately 21 hours. Drawdown in the well was measured at
closely spaced time intervals and a semi-log plot of drawdown vs. time was constructed for analysis

purposes (Figure 3).

3.3 Water Quality Sampling

Water samples were obtained from the test well Park-1 near the end of constant rate testing after the
well had been pumped at rates of up to 90 gpm for over 24 hours. Detailed analyses of the samples
were conducted by the Dare County Water Department staff and also by STL Savannah Laboratories
in Tampa, Florida. Analytical reports with the analyses results are included in the appendix. A

discussion of the water quality analyses results is included in the following section of this report.
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TABLE 1.

DARE COUNTY WATER DEPARTMENT
STEP DRAWDOWN TEST WELL PARK-1

Test Date: 12/16/99

Recorded By: Scott Manahan
Static Water Level: 22.90 ft. Below Measuring Point (BMP)*

Pumping Rate Time Pumping Water Drawdown Specific Capacity
(GPM) (Minutes) Level (ft.) (GPM/t.)
' (ft. BMP)
60 5 33.40 10.50 5.8
10 33.06 10.16
20 32.93 10.03
30 3297 10.07
40 33.06 10.16
50 33.18 10.28
60 32.72 9.82
80 5 38.11 15.21 5.1
10 38.26 15.36
20 38.38 15.48
30 38.29 15.39
40 38.70 15.80
50 38.51 15.61
60 37.94 15.04
90 5 40.81 17.91 5.0
10 40.54 17.64
20 40.34 17.44
30 40.45 17.55
40 40.01 17.11
50 40.08 17.18
60 40.27 17.37

*Measuring point is top of casing approximately 2.8 feet above land surface.
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FIGURE 3. SEMI-LOG GRAPH SHOWING DRAWDOWN IN TEST WELL PARK-1 WHILE PUMPING AT 90 GPM.




