COUNTY OF DARE

KILL DEVIL HILLS. NORTH CAROLINA 27948

600 MUSTIAN $7
PHONE (919) 44177+

BOB ORESKOVICH

SUPERINTENDENT MEMORANDUM
WATER PRODUCTION DEPARTMENT

DATE: Auqgust 30, 1994

TO: Terry Wheeler, County Manager
e

FROM: Bob Oreskoviclhl,”Water Director

SUBJECT: Report of the Construction and Testing of the R.O.
Plant Expansion wells #9 and #10

Please find attached a copy of the report by our
Hydrogeolgoists on the new wells #9 and #10 at Fresh Pond.

Nothing to be concerned about. I have reviewed the
report and the aquifer performance testing showed negligible
effects on the surface water table wells at the two sites.
This was attributed more to Fresh Pond pumping (about 0.6
mgd) rather than our aquifer/well testing.

I have forwarded a copy of the report to the Town's
water superintendents for distribution and a copy to Jeff
Smith of the Nags Head Woods Conservancy with a cover letter
(copy attached) for his information and review.

If you have any questions, please call.

enclosures

LAND OF BEGINNINGS

PRINTED ON RECYCLED PAPER




COUNTY OF DARE

KILL DEVIL HILLS. NORTH CAROLINA 27948

600 MUSTIAN ST
PHONE (919) 441-77¢

August 30, 1994

BOB ORESKOVICH
SUPERINTENDENT
WATER PRODUCTION DEPARTMENT

Mr. Jeff Smith

Nags Head Nature Conservancy
701 W. Ocean Acres Dr.

Kill Devil Hills, NC 27948

Dear Jeff,

Enclosed please find a copy of the "Report on the
Construction and testing..." of the Fresh Pond, R.O. Plant
wells #9 and #10.

I have reviewed and highlighted pertinent information
surrounding the effects, if any, the aquifer performance
testing on these wells had on the two water table (surface)
wells at these wells sites. The Hydrogeologists have
commented to that effect.

We will continue to monitor the static water levels in
these surface wells around the Fresh Pond and have this
information available to you at your request.

If you have any questions concerning these wells or this
report, please do not hesitate to call me.

Best regards,

Ast

Bob Oreskovich, Director
Dare County Water System

cc: Mr. Terry Wheeler, County Manager
Mr. Webb Fuller, Nags Head Town Manager
Mrs. Debbie Diaz, Kill Devil Hills Town Manager

enclosure
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REPORT ON THE CONSTRUCTION AND TESTING OF THE
DARE COUNTY WATER PRODUCTION DEPARTMENT
REVERSE OSMOSIS WELLS #9 AND #10
DARE COUNTY, NORTH CAROLINA

Prepared for:

County of Dare
Water Production Department
600 Mustian Street
Kill Devil Hills, NC 27948

August, 1994

Prepared by:
ViroGroup, Inc.
428 Pine Island Road, SW
Cape Coral, Florida 33991

Project Number

01-02737.00
Wm. Scott Manahan Jack Breland, P.G. #1524
Project Manager Project Hydrogeologist
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1£
= Missimer Division
= ViroGroup, Inc.
l ===V IiIrourou p 428 Pine Island Road, S.W.
T e Cape Coral, FL 33991
Aire Wafer'Scut' Phone 813-574-1919
' TECHNDLOGY FAX 813-574-8106
l August 17, 1994
Mr. Bob Oreskovich
Dare County Water Production Department
l 600 Mustian Street
Kill Devil Hills, NC 27948
l Re: R.O. Wells #9 and #10 - Completion Report
l Dear Bob:
Enclosed, please find three copies of the completion report prepared for the new
I production wells near the Fresh Pond in Nags Head. The report details the methods
used to construct and test the wells. Pertinent recommendations concerning future
use of the wells are also presented.
. We are pleased to have had the opportunity to provide assistance on this project and
look forward to working with you again. As always, if you have any questions or
I require additional information, please feel free to contact me.
l Sincerely,
' Wm. Scott Manahan
Hydrologic Engineer
' WSM:gng
' 02737RGG.HO1
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CONCLUSIONS AND RECOMMENDATIONS

The production capacity of the Dare County Water Production Department reverse

osmosis wellfield has been expanded by the installation of two new production wells.

The new production wells R.O. #9 and R.O. #10 tap the Mid-Yorktown aquifer and are

located approximately one and a half miles south of the existing Baum Tract wellfield.

The following conclusions and recommendations are made based on results of the

drilling and testing conducted during well construction.

02737RGG.HO1

A. Conclusions

Two new reverse osmosis production wells have been installed near the Fresh
Pond in Nags Head. A screen and gravel pack completion technique was used
on both wells. The total depth and cased depth of the wells are approximately

400 and 275 feet respectively.

Step drawdown pump tests were performed on both wells after they were
completed. Specific capacity values were determined for each well using the
pump test data. The specific capacity of well R.O. #9 is approximately 35
gpm/ft at a pumping rate of 500 gpm. The specific capacity of well R.O. #10
is approximately 21 gpm/ft at a pumping rate of 500 gpm. The specific capacity
values were considered in the recommendation of production rates and pump

setting depths.

Water quality samples were obtained from both wells during step drawdown and
aquifer performance testing. At the end of the aquifer performance tests, well
R.O. #9 had a total dissolved solids concentration of 1870 mg/! and well R.O.

#10 had a total dissolved solids concentration of 2170 mg/I.




Shallow wells tapping the Water-Table Aquifer were installed near the new
production wells. Based on water level data obtained from the shallow wells,
there appears to be no hydraulic connection between the Mid-Yorktown Aquifer
and the Water-Table Aquifer. Pumpage from wells R.O #9 and R.O. #10 will

have no affect on the Water-Table Aquifer or surface environment.

Aquifer performance tests were conducted at both production well sites. Data
collected during the tests were used to calculate aquifer hydraulic coefficients.

The following coefficients were calculated conservatively based on the test data:

| Aquifer Parameter R.O. #9 Site R.O. #10 Site

[ Transmissivity ' 85,700 gpd/ft 63,700 gpd/ft

" Storage Coefficient 4.0 x 10* - 6.4 x 10"

02737RGG.HO1

B. Recommendations

The following pumping rates are recommended for the new Dare County
reverse osmosis production wells based on step drawdown test data. Well R.O.
#9 should be pumped at a rate of 550 gpm. Well R.O. #10 should be pumped
at a rate of 500 gpm. Higher sustained production rates are feasible from the
wells but are not recommended because of the potential for accelerated water

quality deterioration due to increased aquifer drawdown.

A minimum pump intake setting depth of 80 feet below land surface is
recommended for both new production wells. This setting depth is conservative
in that pumping water levels of approximately 50 to 55 feet below land surface
are expected in the wells at the proposed production rates. Setting the pumps
slightly deeper than required will allow for potential well yield deterioration over
time.
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Static and pumping water levels in the production wells should be measured
periodically to assess well yields. This data should be recorded and charted.
Rehabilitation procedures should be considered if the specific capacity of a well

declines by 25% or more from the initial values in this report.

Water levels in the new test wells should also be monitored on a periodic basis
and recorded. This data will show general water level trends in the aquifer and

may be useful for future calibration of computer hydraulic flow models.

Water quality in the new production wells should be monitored closely;
particularly when the wells first go into service. Salinity parameters such as
dissolved chloride can be used to monitor water quality. The data can be used
to assess performance of the new wells by determining the rate of water quality
changes, identify potential problems, and may be useful during future calibration
of solute transport (water quality) computer models.

If rapid water quality deterioration is noted in the new production wells it may
be necessary to investigate the cause of the problem. Such an investigation
might initially involve drilling and collection of lithologic and water quality
samples from zones beneath the production zone of the Mid-Yorktown Aquifer.
Drilling and testing will provide data that will assist in evaluating the degree of

connection between the Mid-Yorktown and Lower Yorktown aquifers.




1. INTRODUCTION

This report documents the procedures used during the drilling, construction and
testing of two new Mid-Yorktown Aquifer production wells for the Dare County Water
Production Department in Kill Devil Hills on the outer banks of North Carolina. The
new wells are located approximately one and a half miles south of the existing Baum
Tract wellfield near the Fresh Pond in Nags Head as shown on Figure lI-1. The wells
will be used to supply raw water to the Dare County Water Production Department
Reverse Osmosis (R.O.) water treatment plant which is located within the Baum Tract
wellfield site. The treatment plant produces potable water for Kill Devil Hills, Nags
Head and other nearby communities. The treatment plant raw water demands have
averaged from less than 1.5 million gallons per day (MGD), during the winter, to over
2.5 MGD, during the summer. The new production wells will be used to supplement

withdrawals from the existing Baum Tract wellfield.

Well construction techniques and well design for the production wells were based on
results of test well construction at both well sites. The scope of the project included
technical advisement and review of the technical specifications prepared for
construction and testing of the new wells; assistance in the bidding process; on-site
supervision of well construction and testing; aquifer performance testing; and data
analysis and evaluation. This report was prepared to document the procedures used
during construction and testing of the wells. Recommendations concerning pumping

and operation of the wells are also included in the report.

02737RGG.HO1 4
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HNl. TEST WELL CONSTRUCTION AND TESTING

A. Drilling Methods

The construction, development, and pump testing of the Dare County Water
Production Department test wells TW-9 and TW-10 were conducted by Skipper’s Well
Drilling of Leland, North Carolina. ViroGroup, Inc. (VGI) staff provided on-site
supervision, collected formation samples for lithologic analysis, and recommended final
well design. The methods and materials used by the drilling contractor were in
accordance with the technical specifications outlined in the contract documents and
standards of the American Water Works Association for Water Wells (AWWA A100-90)
and National Water Well Association Standards. Construction of the test wells began
late in March of 1994 and was completed in May; 1994. The drilling procedures used
were similar for both wells and are described below. A site map showing the relative

locations of the wells is provided as Figure 1lI-1.

The mud rotary method was used to drill the test wells. Bentonite mud was used
during all drilling. A string of 16-inch diameter steel surface casing was set to a depth
of 40 feet below land surface and grouted in place in both wells. After allowing the
cement to cure a nominal 6-inch diameter pilot hole was drilled to a depth of 475 feet
below land surface. An on-site VGI hydrogeologist collected lithologic samples for field
analysis. Geologist’s logs of the sediments encountered during drilling are included
in Appendix A. Additional formation samples were obtained for sieve analyses.
Geophysical logs including natural gamma, single point resistance, and spontaneous
potential were run in the pilot holes. Casing depth, screened intervals, and gravel
pack selection were based on the geologist’s logs, sieve analyses, and geophysical
logs. The pilot holes were then reamed to a nominal 14-inch diameter to the
appropriate depth and screen and casing were installed. A coarse sand filter pack
(Morie #2) was placed by tremie pipe in the annular space between the borehole and

screen to a height of 20 feet above the screen in both wells. Copies of the
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