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Conversion Factors

Inch/Pound to Sl
Multiply By To obtain
Length
inch (in.) 2.54 centimeter (cm)
inch (in.) 254 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)

Vertical coordinate information is referenced to the National Geodetic Vertical Datum of 1929 (NGVD 29).

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).

Altitude, as used in this report, refers to distance above the vertical datum.
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Summary of Ground-Water Data for Brunswick
County, North Carolina, Water Year 2006

By Kristen Bukowski McSwain

Abstract

Ground-water availability in Brunswick County, North Carolina, has been monitored
continuously since 2000 through the operation and maintenance of ground-water-level observation
wells in the surficial, Castle Hayne, Peedee, and Black Creek aquifers of the North Atlantic Coastal
Plain aquifer system. Ground-water-resource conditions for the Brunswick County area were
determined by relating the period-of-record normal (25th to 75th percentile) monthly mean ground-
water-level and precipitation data to median monthly mean ground-water levels and monthly sum
of daily precipitation for water year 2006." Summaries of precipitation and ground-water conditions
for the Brunswick County area and hydrographs and statistics of continuous ground-water levels
collected during the 2006 water year are presented in this report. Ground-water resource conditions
varied by aquifer and geographic location within Brunswick County. Water levels were normal in 3
of the 11 observation wells, above normal in 5, and below normal in the remaining 3 wells.

Introduction

Since 2000, the population of Brunswick County has grown by more than 22 percent, nearly
three times the average 7.9 percent growth experienced by the State of North Carolina as a whole
(North Carolina State Demographics, 2006). Growth of this magnitude has the potential to place
significant stress on water resources in the area. Brunswick County planners have recognized the
potential consequences of land-use changes associated with growth and the resulting increased
demand on ground-water resources by consolidating the many public utility providers into one
organization and embarking on an aggressive utility expansion plan. In order to make more
informed water-resource planning decisions, County officials need up-to-date ground-water-
resource information. To address concerns about the availability of ground water in the Brunswick
County area, the U.S. Geological Survey (USGS) and Brunswick County initiated a cooperative
water-resources program in 1998.

"Water year is the period October 1 to September 30 and is defined by the year in which the period ends. The 2006
water year is October 1, 2005, to September 30, 2006.



Cooperative Water-Resources Program

The Federal-State cooperative water-resources program is a partnership between the USGS
and State or local agencies to provide information needed for many of the Nation’s water-resources
management and planning activities. In addition, the information collected may provide an early
warning of emerging water problems. The USGS uses nationally consistent techniques in the
collection, quality assurance, and archiving of scientific data. Information is stored in a common
database readily available for scientific interpretation and public dissemination. The knowledge
gained through the studies is published and added to the growing body of hydrologic information.
The objectives of the Brunswick County cooperative water-resources program are to (1) monitor
water-level fluctuations in the surficial, Castle Hayne, Peedee, and Black Creek aquifers of the
North Atlantic Coastal Plain aquifer system and (2) relate observed water-level trends to changes in
climatic conditions and(or) ground-water withdrawals.

An overview of hydrologic conditions during the 2006 water year is presented in this
document, including summaries of ground-water conditions for the Brunswick County area.
Hydrographs and statistics of continuous ground-water levels collected as part of the cooperative
program are presented in the appendix.

Ground-Water-Resources Activities, Water Year 2006

During water year 2006, ground-water-resources activities conducted as part of the
Brunswick County cooperative program included

e Monitoring of ground-water levels

The USGS has operated continuous water-level recorders at 11 observation wells since
October 2000 (fig. 1). Water-level data are collected hourly and are transmitted in near
real time at 9 of the 11 wells. Water-level data are updated every 4 hours and are
available at the USGS NWIS Web page
http://waterdata.usgs.gov/nc/nwis/current/?type=gw.

e Maintaining Brunswick County area hydrologic databases

The USGS continually updates the NWIS database with ground-water-level and well
site information.

e Publishing annual summaries of local water-resources conditions

Summaries of local water-resources conditions are published annually. Water-level data
collected in 2006 are available in the USGS report, “Water-resources data for the United
States, water year 2006,” U.S. Geological Survey Water-Data Report WDR-US-2006,
available online at http://pubs.water.usgs.gov/wdr2006. North Carolina water-resources
data reports for years prior to 2006 are also available online at
http://nc.water.usgs.gov/reports/WDR/index.html. Published water-level data for water
year 2006 for each ground-water site are presented in the appendix.


http://nc.water.usgs.gov/reports/WDR/index.html
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Figure 1. Locations of observation wells and rain gages in Brunswick County, North Carolina.




Ground-Water-Resources Conditions, Water Year 2006

Ground-water levels in the Brunswick County area have been continuously monitored since
2000 in 11 observation wells as part of the cooperative study (fig. 1). Of the 11 wells, 3 monitor the
surficial aquifer, 1 monitors the Castle Hayne aquifer, 1 monitors both the Castle Hayne and the
Peedee aquifers, 4 monitor the Peedee aquifer, and 2 monitor the Black Creek aquifer. Hydrographs
showing water levels in water year 2006 for each observation well are presented in the appendix.

Median monthly mean water levels for water year 2006 were compared to period-of-record
monthly mean water levels to determine if water levels were above normal, normal, or below
normal. The period-of-record normal range of water levels is the range from the 25" to the 75"
percentile. If the median (50" percentile) monthly mean water level for water year 2006 falls
between the 25" and 75" percentiles of period-of-record monthly mean water levels, water levels in
the well are considered to be normal for the water year. If the median monthly mean water level for
water year 2006 is below the 25" percentile, water levels in the well are considered below normal
for the water year. If the median monthly mean water level for water year 2006 is above the 75"
percentile, water levels are considered to be above normal for the water year.

These comparisons can be displayed graphically by constructing box plots (Ott and
Longnecker, 2001). Box plots were constructed for both water-level and precipitation data. A box
plot summarizes the distribution of the data by showing the median, 10", 25", 75", and 90"
percentiles (fig. 2). The top, bottom, and middle lines of the box correspond to the 75" percentile,
25" percentile, and median, respectively. The line caps (whiskers) extend from the 10" percentile
to the 90" percentile. To aid interpretation of the water-level box plots, a shaded area corresponding
to the period-of-record normal range has been included. Additionally, the results of the water-level
comparisons are represented graphically on maps by the use of colored dots: a yellow dot
indicates the monthly mean water levels for water year 2006 were normal, a red dot indicates
the monthly mean water levels for water year 2006 were below normal, and a blue dot
indicates the monthly mean water levels for water year 2006 were above normal.
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Figure 2. Box plots showing normal, below normal, and above normal water-level ranges as
related to the period of record.

Precipitation

The State Climate Office of North Carolina maintains rain gages at two long-term climatic
data stations in Brunswick County (fig. 1). Substantial amounts of historic precipitation data have
been collected at both stations. Station 318113, located in southeastern Brunswick County near
Southport, has been in operation since January 1948, and station 315116, located in western
Brunswick County near Longwood, has been in operation since June 1972. Precipitation is a
significant contributor to recharge in the surficial aquifer and as such can be an indicator of drought
conditions. Box plots of the monthly sum of daily precipitation for the period of record were
created for both the Southport and Longwood stations (fig. 3). The monthly sum of daily
precipitation for water year 2006 (represented by triangles) overlies the box plot for comparison
purposes.

For water year 2006, rainfall amounts recorded at the Southport station were normal for
7 months of the year (fig. 34). However, March, May, July, and September 2006 were much below
normal (drier) months with less than 10 percent of the period of record receiving the same amount
or less of rainfall. In contrast, October 2005 was wetter than normal due to a very active late
hurricane season with less than 10 percent of the period of record receiving the same amount or
more of rainfall.

Similarly, rainfall amounts recorded at the Longwood station were normal for 6 months of
the 2006 water year (fig. 3B). Less-than-normal rainfall amounts were recorded for January, March,
and May 2006. In December 2005 and September 2006, Longwood received above normal
amounts of rainfall. As observed at the Southport station, October 2005 was much wetter than
normal due to a very active late hurricane season with less than 10 percent of the period of record
receiving the same amount or more of rainfall.
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(B) 315116 Longwood.



Surficial Aquifer

During water year 2006, water levels in the surficial aquifer were above normal in two of
the three wells monitored (fig. 4), BR-123 and NC-182. Water levels monitored at NC-199 were
normal.

Castle Hayne Aquifer

Water levels in the Castle Hayne aquifer were below normal at NC-198 and normal at
BR-100 (fig. 5) during water year 2006. The Castle Hayne aquifer is pumped in localized areas
throughout Brunswick County as a source of potable water. Additionally, it should be noted that
BR-100 is completed in both the Castle Hayne and Peedee aquifers, so the water levels collected in
this well are composite values and may not reflect the true water level found in either aquifer.

Peedee Aquifer

In the Peedee aquifer, water levels in two of the four wells monitored were above normal,
one was below normal, and one was normal (fig. 6) during water year 2006. Water levels at wells
NC-181 and NC-180 were above normal. Water levels were below normal at NC-197. The Peedee
aquifer is pumped in localized areas throughout Brunswick County as a source of potable water.

Black Creek Aquifer

During water year 2006, water levels in the Black Creek aquifer were above normal at
BR-116 and below normal at BR-106 (fig. 7).
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Figure 4. (A) Observation wells completed in the surficial aquifer, Brunswick County (colored dots indicate
locations where water levels were above or below normal for the surficial aquifer during water year 2006) and
(B) box plots showing period-of-record monthly mean water levels and 2006 monthly mean water levels.
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Figure 6. (A) Observation wells completed in the Peedee aquifer, Brunswick County (colored dots indicate
locations where water levels were above or below normal for the Peedee aquifer during water year 2006) and
(B) box plots showing period-of-record monthly mean water levels and 2006 monthly mean water levels.
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Additional Data Needs

Future water supply and wastewater treatment/disposal are the primary issues facing
Brunswick County as a result of population growth. The number of system users has increased,
particularly in the coastal area. In order to plan future production capabilities and distribution
systems, Brunswick County needs current data to understand the quantity and quality of available
ground-water resources. The last comprehensive ground-water study for Brunswick County was
completed in 2000 (Fine and Cunningham, 2001; Harden, and others, 2003). Although a ground-
water-monitoring network of 11 wells continues to provide some regional water-level information
about the surficial, Castle Hayne, Peedee, and Black Creek aquifers, there is a need to produce
updated ground-water-quality and availability maps for the County, particularly for the major
water-supply aquifers—the Castle Hayne and Peedee.

Additionally, lateral saltwater encroachment resulting from over pumping has affected the
Castle Hayne and Peedee aquifers in some areas near Brunswick County. Brunswick County is not
currently pumping large amounts of ground water for potable supply; however, as population
growth continues, there may be a need to augment the current supply source with pumped ground
water. A large increase in ground-water pumpage may result in the potential for increased saltwater
encroachment and aquifer dewatering problems. Finally, there is a need to locate and monitor the
existing saltwater interface in the Castle Hayne and Peedee aquifers.

Summary

The USGS has been working with Brunswick County to monitor water-resources conditions
since 2000. This report presents data collected during water year 2006 (October 2005 through
September 2006) to summarize the precipitation and ground-water conditions. The period-of-record
normal (25" to 75" percentile) monthly mean ground-water levels at 11 observation wells and
precipitation data at 2 climatic stations maintained by the State Climate Office of North Carolina
were related to median monthly mean ground-water levels and monthly sums of daily precipitation
for water year 2006 to determine ground-water resources conditions. Water levels were above
normal in 5 of the 11 observation wells, normal in 3, and below normal in the remaining 3 wells.
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Appendix—Ground-water-level hydrographs and statistics for selected wells,
Brunswick County, North Carolina, water year 2006
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340416078084202 Local number BR-078, DENR Bolivia Research Station well FF33d2, NC-180

Northern Atlantic Coastal Plain aquifer system
Peedee Formation

Brunswick County, NC

LOCATION.--Lat 34°04'17", long 78°08'41" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03040207, in Bolivia at town hall on U.S. Highway 17. Owner: DENR (North Carolina Department of
Environment and Natural Resources).

GROUND-WATER RECORDS
WELL CHARACTERISTICS.--Drilled observation well, depth 140 ft, diameter 4 in., cased to 92 ft, open hole to 140 ft.

DATUM.--Land-surface datum is 40.97 ft above NGVD of 1929. Measuring point: Top of casing 0.89 ft above land-
surface datum.

PERIOD OF RECORD.--April 1971 to current year. Continuous record May 1987 to September 1997, January 2000 to
current year.

GAGE.--Water-level recorder collecting data at 60-minute intervals.
REMARKS.--Well is part of Brunswick County ground-water study.

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 6.05 ft below land-surface datum, May 22,
1972; lowest water level recorded, 15.07 ft below land-surface datum, Sept. 4, 1995.
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340416078084202 Local number BR-078, DENR Bolivia Research Station well FF33d2, NC-180 —
Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 7.98 7.58 7.50 7.32 7.43 7.37 7.70 9.1 9.34 9.34 10.24 9.94
2 8.02 7.58 7.54 7.24 7.38 7.28 7.70 9.01 9.34 9.33 10.26 9.99
3 8.00 7.69 7.60 712 7.32 7.37 7.65 8.88 9.31 9.29 10.25 9.90
4 8.01 7.64 7.49 7.23 7.26 7.48 7.71 8.85 9.36 9.27 10.28 9.79
5 8.01 7.63 7.45 7.09 7.38 7.49 7.71 8.77 9.36 9.25 10.35 9.65
6 7.92 7.64 7.57 712 7.52 7.37 7.78 8.72 9.38 9.28 10.40 9.51
7 7.65 7.68 7.72 7.25 7.48 7.43 7.77 8.75 9.38 9.37 10.41 9.44
8 7.51 7.69 7.72 7.32 7.51 7.48 7.73 8.75 9.35 9.38 10.35 9.35
9 7.57 7.65 7.55 7.37 7.55 7.41 7.87 8.75 9.32 9.38 10.32 9.28
10 7.56 7.61 7.52 7.41 7.60 7.41 8.00 8.71 9.32 9.39 10.22 9.21
11 7.54 7.78 7.40 7.31 7.41 7.52 8.04 8.59 9.32 9.47 10.16 9.20
12 7.53 7.85 7.43 7.28 7.43 7.52 8.06 8.62 9.35 9.50 10.21 9.18
13 7.50 7.87 7.57 7.20 7.59 7.44 7.99 8.68 9.36 9.51 10.24 9.05
14 7.46 7.88 7.66 7.03 7.66 7.37 7.90 8.69 9.26 9.54 10.21 8.91
15 7.42 7.87 7.45 7.26 7.70 7.54 7.84 8.69 9.32 9.56 10.16 8.90
16 7.42 7.84 7.49 7.31 7.69 7.54 7.88 8.69 9.36 9.67 10.16 8.89
17 7.45 7.90 7.66 7.32 7.63 7.49 7.86 8.67 9.36 9.90 10.19 8.82
18 7.44 8.00 7.56 7.37 7.65 7.58 8.01 8.68 9.33 10.04 10.19 8.75
19 7.46 8.03 7.51 7.55 7.76 7.62 8.02 8.77 9.28 10.14 10.18 8.64
20 7.46 8.01 7.46 7.53 7.67 7.62 8.06 8.81 9.25 10.24 10.18 8.61
21 7.45 7.66 7.43 7.50 7.61 7.49 8.12 8.82 9.30 10.23 10.23 8.70
22 7.37 7.58 7.45 7.57 7.59 7.64 8.13 8.91 9.34 10.22 10.22 8.71
23 7.46 7.73 7.39 7.45 7.55 7.72 8.26 8.97 9.34 10.22 10.17 8.66
24 7.34 7.65 7.33 7.32 7.69 7.60 8.48 9.01 9.35 10.29 10.18 8.58
25 7.38 7.84 7.14 7.38 7.62 7.62 8.70 8.99 9.33 10.24 10.20 8.58
26 7.57 7.85 7.18 7.56 7.52 7.70 8.97 8.97 9.29 10.24 10.22 8.62
27 7.63 7.75 7.30 7.66 7.56 7.78 9.09 9.01 9.29 10.26 10.22 8.61
28 7.63 7.68 7.25 7.57 7.41 7.76 9.25 9.14 9.34 10.28 10.20 8.61
29 7.70 7.59 7.06 7.39 7.74 9.32 9.21 9.32 10.24 10.18 8.62
30 7.71 7.54 7.24 7.28 7.81 9.23 9.25 9.30 10.16 10.22 8.71
31 7.68 7.23 7.29 7.81 9.32 - 10.18 10.09
Mean 7.61 7.74 7.45 7.34 7.54 7.55 8.16 8.86 9.33 9.79 10.23 9.05
Max 8.02 8.03 7.72 7.66 7.76 7.81 9.32 9.32 9.38 10.29 10.41 9.99
Min 7.34 7.54 7.06 7.03 7.26 7.28 7.65 8.59 9.25 9.25 10.09 8.58
Water Year 2006
Mean 8.39
High 7.03
Low 10.41
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335629078115406 Local number BR-079, DENR Sunset Harbor Research Station
well GG34s6, NC-181

Castle Hayne aquifer
Peedee Formation

Brunswick County, NC

LOCATION.--Lat 33°56'29", long 78°11'56" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03040207, 1 mi north of Sunset Harbor, and 4.3 mi south of State Highway 211 on Secondary Road
1112. Owner: DENR (North Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, depth 102 ft, diameter 6 in., cased to 84 ft, open hole from 84 to
102 ft.

DATUM.--Land-surface datum is 28.06 ft above NGVD of 1929 (levels by DENR). Measuring point: Top of instrument
shelf, 2.02 ft above land-surface datum.

PERIOD OF RECORD.--March 1987 to current year. Records from July 1974 to March 1978 are unpublished and
available in the files of the Division of Water Quality, DENR.

GAGE.--Water-level recorder collecting data at 60-minute intervals. Satellite telemetry at station.
REMARKS.--Well is part of Brunswick County ground-water study. Water levels affected by localized pumping.

EXTREMES FOR PERIOD OF RECORD.--Highest water level recorded, 4.24 ft below land-surface datum, Oct. 22,
1999; lowest water level recorded, 15.49 ft below land-surface datum, July 29, 2005.
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335629078115406 Local number BR-079, DENR Sunset Harbor Research Station

well GG34s6, NC-181—Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 8.98 7.25 7.95 7.78 7.98 8.12 9.14 9.23 9.99 10.13 10.64 9.88
2 9.01 7.34 8.03 7.68 7.96 8.10 9.21 9.23 10.02 10.14 10.68 9.13
3 9.10 7.42 7.92 7.61 8.03 8.24 9.19 9.25 10.03 10.21 10.71 8.93
4 9.09 7.41 7.82 7.60 7.99 8.23 9.24 9.31 10.06 10.21 10.80 8.84
5 9.04 7.47 7.82 7.51 8.10 8.18 9.24 9.30 10.02 10.18 10.89 8.74
6 8.89 7.51 7.93 7.58 8.16 8.12 9.29 9.31 10.00 10.22 8.66
7 8.42 7.71 7.97 7.64 8.09 8.18 9.29 9.33 9.95 10.22 8.66
8 7.57 7.78 7.90 7.64 8.12 8.19 9.27 9.34 9.93 10.26 8.68
9 7.07 7.80 7.82 7.67 8.16 8.16 9.34 9.37 9.90 10.28 8.72
10 6.68 7.84 7.85 7.67 8.18 8.23 9.39 9.35 9.99 10.33 8.78
11 6.66 8.11 7.87 7.59 8.06 8.30 9.40 9.32 10.05 10.41 9.31
12 6.69 8.01 7.96 7.62 8.18 8.79 9.44 9.45 10.06 10.42 - 9.34
13 6.69 7.97 8.05 7.59 8.25 9.26 9.42 9.57 10.00 10.45 - 9.33
14 6.56 7.98 8.05 7.58 8.26 8.84 9.42 9.57 9.93 10.49 - 9.32
15 6.55 8.00 7.92 7.75 8.25 8.90 9.44 9.54 10.00 10.58 10.51 9.39
16 6.62 7.99 8.05 7.73 8.24 8.87 9.59 9.55 10.07 10.56 10.58 9.46
17 6.84 8.14 8.07 7.72 8.26 8.91 9.49 9.57 10.13 10.53 10.74 9.48
18 6.96 8.16 7.87 7.80 8.29 8.96 9.48 9.64 10.22 10.57 10.73 9.53
19 7.04 8.12 7.80 7.85 8.35 8.98 9.40 9.68 10.21 10.61 10.60 9.54
20 7.09 8.12 7.77 7.81 8.29 8.96 9.48 9.67 10.27 10.62 10.65 9.66
21 7.13 7.87 7.77 7.83 8.30 8.90 9.13 9.63 10.34 10.59 10.69 9.78
22 7.16 7.82 7.79 7.87 8.30 9.04 9.04 9.68 10.34 10.66 10.59 9.83
23 7.29 7.88 7.76 7.80 8.26 9.03 9.48 9.72 10.34 10.69 10.51 9.85
24 7.15 7.83 7.75 7.74 8.30 8.92 9.49 9.76 10.40 10.49 10.56 9.86
25 7.20 8.01 7.62 7.82 8.25 8.97 9.51 9.76 10.36 10.33 10.61 9.89
26 7.32 8.00 7.67 7.91 8.20 9.04 9.56 9.98 10.18 10.34 10.73 9.90
27 7.21 7.95 7.72 7.94 8.19 9.10 9.43 9.88 10.07 10.39 10.72 9.88
28 7.15 7.98 7.66 7.89 8.10 9.07 9.34 9.95 10.00 10.41 10.73 9.84
29 7.22 7.93 7.59 7.82 9.11 9.34 9.98 10.02 10.56 10.83 9.91
30 7.27 7.93 7.73 7.83 9.15 9.27 10.03 10.04 10.58 10.84 9.92
31 7.28 7.72 7.91 9.17 -—- 10.05 10.57 10.68
Mean 7.45 7.84 7.85 7.73 8.18 8.71 9.36 9.58 10.10 10.42 10.68 9.40
Max 9.10 8.16 8.07 7.94 8.35 9.26 9.59 10.05 10.40 10.69 10.89 9.92
Min 6.55 7.25 7.59 7.51 7.96 8.10 9.04 9.23 9.90 10.13 10.51 8.66
Water Year 2006
Mean 8.90
High 6.55
Low 10.89
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335629078115407 Local number BR-080, DENR Sunset Harbor Research Station
well GG34s7, NC-182

Surficial aquifer system
Post Miocene (Quaternary + Pliocene) Rocks

Brunswick County, NC

LOCATION.--Lat 33°56'29", long 78°11'56" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03040207, 1 mi north of Sunset Harbor, and 4.3 mi south of State Highway 211 on Secondary Road
1112. Owner: DENR (North Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, drilled to 15 ft, diameter 4 in., cased to 10 ft, screened interval
from 10 to 15 ft.

DATUM.--Land-surface datum is 28.06 ft above NGVD of 1929 (levels by DENR). Measuring point: Top of collar on
casing, 2.65 ft above land-surface datum.

PERIOD OF RECORD.--January 1987 to September 1997, October 2000 to current year.
GAGE.--Water-level recorder collecting data at 60-minute intervals. Satellite telemetry at station.
REMARKS.--Well is part of Brunswick County ground-water study. Water levels may be affected by local pumping.

EXTREMES FOR PERIOD OF RECORD.--Highest water level recorded, 0.63 ft above land-surface datum, Oct. 8,
2005; lowest water level recorded, 14.27 ft below land-surface datum, Oct. 31, 2003.

DEPTH TO WATER LEVEL, IN FEET BELOW LAND SURFACE
[- (minus sign), water level above land surface]
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335629078115407 Local number BR-080, DENR Sunset Harbor Research Station

well GG34s7, NC-182 — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES
[- (minus sign), value is water level above land surface]

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 4.57 2.86 3.66 3.87 4.33 4.33 5.14 4.85 5.81 5.39 6.25 4.45
2 4.63 2.92 3.70 3.88 4.36 4.33 5.17 4.89 5.83 5.45 6.31 4.32
3 4.68 2.98 3.75 3.64 4.38 4.38 5.20 4.94 5.84 5.55 6.34 4.38
4 4.71 3.03 3.80 3.56 4.38 4.43 5.24 5.00 5.86 5.62 6.37 4.46
5 4.74 3.08 3.83 3.55 4.41 4.48 5.26 5.04 5.88 5.69 6.41 4.52
6 4.67 3.13 3.88 3.58 4.44 4.50 5.29 5.07 5.89 5.76 6.24 4.55
7 3.27 3.19 3.92 3.64 4.46 4.56 5.31 5.13 5.77 5.82 5.74 4.60
8 -0.04 3.23 3.96 3.69 4.48 4.61 5.33 5.16 5.66 5.86 5.71 4.66
9 -0.46 3.28 3.97 3.75 4.51 4.64 5.36 5.20 5.63 5.91 5.75 4.71
10 -0.24 3.33 4.00 3.79 453 4.67 5.39 5.24 5.61 5.96 5.79 4.76
11 -0.01 3.39 4.02 3.82 453 4.72 5.42 5.26 5.61 6.01 5.83 4.81
12 0.22 3.45 4.05 3.85 4.55 4.75 5.45 5.30 5.63 6.04 5.88 4.85
13 0.57 3.50 4.09 3.87 4.59 4.77 5.46 5.35 5.65 6.08 5.95 4.88
14 0.92 3.55 412 3.87 4.62 4.79 5.47 5.40 5.66 6.12 6.01 4.90
15 1.21 3.59 413 3.95 4.65 4.83 5.49 5.41 5.70 6.16 6.07 4.93
16 1.48 3.63 4.08 3.99 4.67 4.86 5.52 5.44 5.75 6.19 6.12 4.98
17 1.69 3.67 4.09 4.03 4.69 4.88 5.47 5.46 5.78 6.22 6.16 5.02
18 1.86 3.72 3.94 4.07 4.71 4.91 5.17 5.48 5.81 6.25 6.20 5.06
19 2.00 3.76 3.71 412 4.73 4.93 5.15 5.51 5.85 6.29 6.23 5.08
20 2.1 3.80 3.68 4.15 4.75 4.95 5.18 5.53 5.89 6.32 6.27 5.09
21 2.21 3.44 3.70 417 4.76 4.95 5.25 5.55 5.93 6.34 6.31 5.13
22 2.29 3.12 3.76 4.20 4.79 4.99 5.29 5.58 5.95 6.37 6.33 5.16
23 2.38 3.21 3.80 4.21 4.76 5.01 5.32 5.60 5.98 6.40 6.34 5.19
24 2.27 3.29 3.85 4.20 4.68 5.01 5.37 5.63 6.00 6.10 6.36 5.21
25 2.33 3.42 3.81 4.18 4.64 5.02 5.39 5.65 5.98 6.05 6.39 5.23
26 2.50 3.50 3.70 4.22 4.56 5.04 5.40 5.66 5.66 6.03 6.42 5.26
27 2.57 3.56 3.71 4.25 4.39 5.06 5.21 5.69 5.56 6.04 6.44 5.30
28 2.63 3.61 3.73 4.27 4.32 5.09 4.91 5.73 5.45 6.06 6.46 5.33
29 2.69 3.66 3.74 4.27 - 5.10 4.83 5.75 5.38 6.10 6.48 5.36
30 2.76 3.64 3.79 4.28 - 5.12 4.83 5.77 5.36 6.12 6.50 5.39
31 2.81 -—- 3.82 4.30 - 5.14 5.79 6.18 6.38
Mean 2.26 3.38 3.86 3.97 4.56 4.80 5.28 5.39 5.75 6.02 6.19 4.92
Max 4.74 3.80 413 4.30 4.79 5.14 5.52 5.79 6.00 6.40 6.50 5.39
Min -0.46 2.86 3.66 3.55 4.32 4.33 4.83 4.85 5.36 5.39 5.71 4.32
Water Year 2006
Mean 4.70
High -0.46
Low 6.50
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335631078003604 Local number BR-081, DENR Southport Research Station well
GG32t4, NC-197

Northern Atlantic Coastal Plain aquifer system
Peedee Formation

Brunswick County, NC

LOCATION.--Lat 33°56'31", long 78°00'35" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03030005, north of Southport, 0.45 mi northeast of Secondary Road 1526 on Secondary Road 1527.
Owner: DENR (North Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, depth 200 ft, diameter 6 in., cased to 93.5 ft, open hole from 93.5
to 200 ft; measured depth 199 ft, September 1997.

DATUM.--Land-surface datum is 28.08 ft above NGVD of 1929. Measuring point: Top of casing, 1.17 ft above land-
surface datum.

PERIOD OF RECORD.--January 1970 to current year. Continuous record began October 1999.

REVISED RECORDS.--WDR NC-04-2: 2002

GAGE.--Water-level recorder collecting data at 60-minute intervals. Satellite telemetry at station.
REMARKS.--Well is part of areal-effects network. Water levels affected by localized pumping since Dec. 2002.

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 21.28 ft below land-surface datum, Mar. 8,
1988; lowest water level recorded, 58.39 ft below land-surface datum, Jan. 28, 2005.
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335631078003604 Local number BR-081, DENR Southport Research Station well
GG32t4, NC-197 — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 40.05 39.30 24.28 24.57 23.71 50.73 50.49 52.31 43.16 4940 50.62 50.34
2 40.04 38.27 24.37 24.36 23.80 51.51 50.83 52.81 42.84  43.18 53.93 51.63
3 39.90 31.01 24.46 2411 23.74 50.67 50.94 52.99  42.59 38.43 54.03 50.65
4 39.93 28.44 24.29 24.12 23.71 52.34 51.39 53.14 4229  43.85 54.30 49.76
5 40.01 27.18 24.26 24.01 23.81 53.13 50.41 53.21 4226  48.23 53.35 49.60
6 39.89 26.39 2452 23.94 24.06 42.16 50.29 53.27 43.86  48.05 52.34 49.33
7 39.62 25.98 24.62 2412 24.06 49.15  49.99 53.32 48.09 49.34 52.00 49.06
8 39.29 25.72 24.62 24.16 24.10 50.15 50.07 51.37 50.04 50.39 52.85  49.00
9 39.23 25.18 24.37 2411 24.18 51.52 50.30 45.64 50.66 50.70 53.51 49.05
10 39.30 25.03 24.34 24.05 24.25 51.72 50.07  44.07 51.09 52.09 53.54 49.05
11 39.15 2534 24.36 23.99 24.11 49.49 50.87  44.09 51.50 50.91 53.91 49.10
12 39.33 25.41 24.44 23.99 2519 4515 51.12 45.03 52.24 52.22 52.91 48.92
13 39.21 25.33 24.64 23.90 2496  41.50 50.47  47.33 53.15 53.79 52.86  48.54
14 39.12 25.20 24.82 23.84 2519  48.67 48.38 43.78 52.79 54.19 -—- 49.86
15 39.01 2520 2468 24.02 27.11 49.06 4589 4484 51.99 53.61 -—- 49.32
16 38.94 24.71 24.60 24.03 31.51 49.44 4999 43.16 50.76 55.00 - 48.77
17 38.95 2457 2472 24.04  42.28 52.12 50.40 42.34  48.47 53.44 48.72
18 38.89 24.81 24.67 23.97 4519 53.03 52.19 4241 44.41 54.61 48.78
19 39.05 2495 2462 2416  46.54 53.50 51.35 4249  43.80 55.28 54.31 48.96
20 39.21 2485 2459 2414  46.97 53.78 5217  42.41 43.72 55.02 52.61 50.81
21 39.28 2447 2455 2414  47.51 53.71 52.98 4213  43.38 52.72 53.74 50.17
22 39.32 24.22 24.61 2419  43.23 50.90 53.15 4274  43.49 53.86 54.80 49.44
23 39.41 24.45 24.62 24.09 44.33 36.74 53.22 46.94 4357 53.48 54.85 51.40
24 39.25 2451 24.59 24.03 50.04 31.77 53.24 46.53  43.73 53.69 54.92 52.32
25 39.15 24.66 24.40 2411 50.53 32.32 53.40 43.73  43.63 53.07 53.69 52.86
26 39.23 24.78 2425 2435 52.32 33.78 52.77 4396  43.30 56.46 50.82 50.56
27 39.27 24.69 24.39 2444  47.55 34.22 52.18 4436  43.31 55.63 4473  49.92
28 39.26 24 .47 2445 2433 50.80 41.50 51.25 4431 45.56 56.37 50.59 49.72
29 39.31 2432 2447 2418 44.78 51.93 4419  48.28 55.36 52.85 48.13
30 39.36 2422 2460 23.96 47.58 5222  44.31 48.86 5155 5145 49.12
31 39.38 2455  23.61 49.61 -—- 44.04 -—- 50.41 50.95 -
Mean 39.37 26.26 24.51 24.10 3446  46.96 51.13 46.36  46.56 51.75 52.71 49.76
Max 40.05 39.30 24.82 24.57 52.32 53.78 53.40 53.32 53.15 56.46 54.92 52.86
Min 38.89 24.22 2425  23.61 23.71 31.77 4589 4213 4226 3843 4473  48.13
Water Year 2006

Mean 41.03

High 23.61

Low 56.46
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335631078003605 Local number BR-082, DENR Southport Research Station well
GG32t5, NC-198

Castle Hayne aquifer
Castle Hayne Limestone

Brunswick County, NC

LOCATION.--Lat 33°56'31", long 78°00'35" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03030005, north of Southport, 0.45 miles northeast of Secondary Road 1526 on Secondary Road
1527. Owner: DENR (North Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, depth 74 ft, diameter 4 in., cased to 64 ft, screened from 64 to 74
ft; measured depth 72.0 ft, September 1997.

DATUM.--Land-surface datum is 28.26 ft above NGVD of 1929. Measuring point: Top of casing, 2.20 ft above land-
surface datum.

PERIOD OF RECORD.--January 1970 to current year. Continuous record began November 1999.
GAGE.--Water-level recorder collecting data at 60-minute intervals. Satellite telemetry at site.
REMARKS.--Well is part of induced-effects network. Water levels affected by localized pumping.

EXTREMES FOR PERIOD OF RECORD.--Highest water level recorded, 20.68 ft below land-surface datum, Nov. 11
1999; lowest water level measured, 30.64 ft below land-surface datum, Sept. 25, 2006.
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335631078003605 Local number BR-082, DENR Southport Research Station well
GG32t5, NC-198 — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 22.68 22.46 21.15 21.24 21.14 24.83 24.94 25.61 24.06  25.00 26.52 25.91
2 22.88 22.47 21.17 21.22 2115 2493 25.11 25.61 24.03 2497 26.67  26.89
3 23.64 2242 21.21 21.14 21.10 24 .97 25.24 25.61 2396 24.76 26.67  26.96
4 23.06 22.22 21.20 21.15 21.06 25.06 25.24 25.63 23.91 25.42 26.72 25.62
5 22.83 22.05 21.20 21.10 21.08 25.16 25.24 25.73 2384 2552 2669  25.33
6 22.68 21.92 21.24 21.06 21.21 24.75 25.31 26.10 23.82 25.26 26.57 2517
7 22.40 21.83 21.31 21.06 21.18 24.81 2529  26.17 2406  25.11 2647  25.10
8 22.18 21.75 21.34 21.08 21.17 24.97 25.33 25.79 24.68  25.28 26.48 25.04
9 22.16 21.67 21.26 21.12 21.17 25.05 25.46 25.14 2494 2540 26.61 25.01
10 22.23 21.57 21.24 21.15 21.20 25.12 25.41 24.79 2514  25.56 26.82 24.99
11 22.26 21.55 21.24 21.16 21.17 25.09 2545 2448 2528  25.69 26.97 2498
12 22.26 21.53 21.28 21.16 21.17 24.99 25.51 24.32 2539 25.71 26.60 24.98
13 2225 21.51 21.31 21.15 21.24 24.49 2547  24.45 2546  26.02 2645 2494
14 2223 21.50 21.33  21.09 21.30 24.80 2523  24.48 2554 2617 - 26.05
15 22.21 2150 21.27 21.11 21.36 25.01 2485 24.29 25.62 26.34 - 26.41
16 22.19 2148 21.21 2113 2144 25.10 25.22 24.21 25.61 27.11 - 25.19
17 22.20 2158 21.24 2114 21.79 25.16 25.20 2412 25,55  26.70 25.00
18 22.22 21.60 21.19 2112 22.32 25.26 25.30 24.05 2525  26.50 24.91
19 22.26 21.52 21.20 2116 2275 25.35 26.04 23.97 24.84 26.62 28.76 24.86
20 22.33 2150 21.21 21.20 23.04 2543 25.67 23.94 24.71 26.74 27.67 26.26
21 22.37 21.33 21.21 21.23 23.37 25.44 25.60 23.88 24.77 26.46 28.03 26.45
22 22.39 21.25 21.22 21.26 24.03 25.44 25.61 23.88 2475  26.56 2936 25.34
23 22.43 21.27 21.22 21.25 24.16 24.72 25.60 23.96 2467  26.52 2945  26.73
24 22.37 21.27 21.21 21.18 24.38 23.94 25.63  24.09 2518 26.44 29.63 28.26
25 22.34 21.30 21.16 21.17 24.57 23.42 25.67  24.09 25.41 26.43 28.65 28.95
26 22.38 21.33 2115  21.22 24.67 23.22 25.74 24.03 24.82 26.65 28.12 27.30
27 22.41 21.33 21.18 21.27 24.62 23.01 25.60 24.00 2457  26.65 2943 25.75
28 22.41 21.27 21.20 21.28 24.73 23.10 2548 2411 2456  26.67 28.67 2542
29 22.43 2122 2113  21.25 23.80 2553 2414 24.81 27.37 28.94  25.27
30 2245 2116 2117  21.21 24.35 2560 24.08 2523  26.58 26.73  25.18
31 22.46 21.19 21.13 24.71 - 24.07 - 26.30 25.94 -
Mean 22.44 21.61 21.22 21.17 22.27 24.69 25.42 24.61 24.82 26.08 27.52 25.81
Max 23.64 22.47 21.34 21.28 24.73 25.44 26.04 26.17 25.62 27.37 29.63 28.95
Min 22.16 21.16 21.13 21.06 21.06 23.01 2485  23.88 23.82 24.76 2594  24.86
Water Year 2006

Mean 23.93

High 21.06

Low 29.63
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335631078003606 Local number BR-083, DENR Southport Research Station well
GG32t6, NC-199

Surficial aquifer system
Post Miocene (Quaternary + Pliocene) Rocks

Brunswick County, NC

LOCATION.--Lat 33°56'31", long 78°00'35" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03030005, north of Southport, 0.45 mi northeast of Secondary Road 1526 on Secondary Road 1527.
Owner: DENR (North Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, depth 21 ft, diameter 4 in., cased to 11 ft, screened from 11 to 21
ft.

DATUM.--Land-surface datum is 28.00 ft above NGVD of 1929. Measuring point: Top of instrument shelf, 1.27 ft above
land-surface datum.

PERIOD OF RECORD.--January 1970 to current year. Continuous record began October 1997.
GAGE.--Water-level recorder collecting data at 60-minute intervals. Satellite telemetry at station.
REMARKS.--Well is part of local-effects network.

EXTREMES FOR PERIOD OF RECORD.--Highest water level recorded, 0.13 ft below land-surface datum, Sept. 16,
1999; lowest water level measured, 11.36 ft below land-surface datum, Oct. 10, 1977.

DEPTH TO WATER LEVEL, IN FEET BELOW LAND SURFACE

2005 2006
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335631078003606 Local number BR-083, DENR Southport Research Station well
GG32t6, NC-199 — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 2.55 2.65 2.62 2.69 2.97 3.82 3.98 5.24 5.11 6.46 6.40
2 2.65 2.71 2.72 2.47 2.98 3.84 4.02 5.27 5.16 6.50 6.20
3 2.70 2.77 2.80 2.01 2.94 3.86 4.06 5.29 5.21 6.55 6.10
4 2.76 2.82 2.85 2.08 2.96 3.87 413 5.28 5.27 6.58 6.05
5 2.74 2.87 2.89 2.16 3.03 3.90 4.19 5.14 5.33 6.62 6.00
6 2.38 2.91 2.95 2.27 3.09 3.94 4.25 4.93 5.37 6.66 5.98
7 1.04 2.95 3.01 2.39 3.09 3.95 4.31 4.86 5.39 6.70 5.95
8 0.68 2.99 3.05 2.49 3.13 3.97 4.36 4.85 5.43 6.76 5.97
9 1.09 3.01 2.89 2.57 3.20 3.94 4.40 4.74 5.50 6.81 6.00
10 1.29 3.06 2.79 2.63 3.26 3.25 3.99 4.41 4.72 5.56 6.83 6.03
11 1.43 3.12 2.80 2.67 3.24 3.31 4.01 4.45 4.72 5.61 6.86 6.08
12 1.41 3.17 2.86 272 3.25 3.34 4.02 4.50 4.73 5.65 6.87 6.13
13 1.62 3.22 2.94 2.76 3.31 3.36 4.04 4.57 4.63 5.71 6.91 6.16
14 1.75 3.25 3.02 2.68 3.33 3.40 4.07 4.62 4.53 5.78 6.11
15 1.84 3.29 2.95 2.79 3.36 3.46 4.09 4.65 4.47 5.83 6.05
16 1.95 3.31 2.81 2.83 3.37 3.49 412 4.67 4.46 5.87 6.11
17 2.04 3.35 2.82 2.88 3.39 3.54 4.15 4.69 4.47 5.91 6.16
18 212 3.40 2.35 2.9 3.43 3.59 4.15 4.73 4.50 5.94 6.21
19 2.20 3.44 2.26 2.96 3.48 3.62 4.16 4.79 4.55 5.98 6.80 6.24
20 2.26 3.48 2.33 3.01 3.48 3.65 4.18 4.82 4.61 6.02 6.83 6.26
21 2.32 2.93 2.42 3.04 3.45 3.62 4.21 4.76 4.67 6.06 6.91 6.31
22 2.37 2.54 2.52 3.07 - 3.64 4.24 4.83 4.74 6.12 6.95 6.35
23 2.46 2.59 2.60 3.08 - 3.70 4.25 4.89 4.82 6.16 7.00 6.38
24 212 2.65 2.67 2.99 - 3.59 4.28 4.95 4.87 6.19 7.04 6.40
25 2.00 2.75 2.62 3.02 - 3.57 4.32 4.98 4.88 6.19 7.08 6.44
26 2.18 2.81 2.59 3.09 --- 3.61 4.34 5.02 4.85 6.23 7.12 6.48
27 2.33 2.84 2.68 3.14 - 3.66 413 5.05 4.89 6.28 7.14 6.53
28 2.36 2.76 2.72 3.17 - 3.70 3.98 5.09 4.93 6.32 7.16 6.56
29 2.46 2.72 2.51 3.19 3.74 3.94 5.12 5.00 6.36 7.18 6.60
30 2.55 2.59 2.54 3.20 3.77 3.95 5.16 5.06 6.37 7.21 6.63
31 2.61 2.60 3.01 3.79 - 5.20 - 6.42 7.17 -
Mean 2.07 2.96 2.72 2.77 3.23 3.56 4.06 4.63 4.82 5.82 6.87 6.23
Max 2.76 3.48 3.05 3.20 3.48 3.79 4.34 5.20 5.29 6.42 7.21 6.63
Min 0.68 2.54 2.26 2.01 2.94 3.25 3.82 3.98 4.46 5.11 6.46 5.95
Water Year 2006
Mean 4.14
High 0.68
Low 7.21
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335849078054301 Local number BR-100; Well 15A.

Castle Hayne aquifer
Castle Hayne Limestone

Brunswick County, NC

LOCATION.--Lat 33°58'49", long 78°05'43" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03030005, west of Southport on State Highway 211, 1.82 mi northwest of intersection with State
Highway 133. Owner: Brunswick County.

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, depth 158.3 ft, diameter 6 in.; cased to 60 ft, open hole from 60 ft
to 158.3 ft.

DATUM.--Land-surface datum is 56 ft above NGVD of 1929 (from topographic map). Measuring point: Top of instrument
shelf, 2.42 ft above land-surface datum.

PERIOD OF RECORD.--February 1999 to current year.
GAGE.--Water-level recorder collecting data at 15-minute intervals.

REMARKS.--Water levels are affected by nearby pumping of Brunswick County Water Supply Well 15. Well is part of the
Brunswick County ground-water study.

EXTREMES FOR PERIOD OF RECORD.--Highest water level recorded, 8.30 ft below land-surface datum, Apr. 1, 2000;
lowest water level recorded, 51.04 ft below land-surface datum, Aug. 8, 9, 2004.
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335849078054301 Local number BR-100; Well 15A — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 4436 4267 4180 4087 4195 4148 4225 4281 46.15 33.82 35.06 3522
2 4214 4285 4187 40.71 4186 4136 4229 4274  46.21 3390 3513 3533
3 31.51 4319 4196 3410 41.76 4149 4226 4264 4333 3390 3516  35.29
4 29.70 4324 4183 4035 4168 4166 4239 4269 3473 33.94 3521 35.24
5 3262 4334 4179 4064 4185 4168 4242 4265 33.82 3393  35.31 35.16
6 40.71 4340 4194  39.78 4204 3493 4255 4266  33.33 34.03 3541 35.12
7 4132 4355 4216 4117 4192  26.21 4258 4275 3297 3430 3542 35.14
8 4113 4370 4217 4139 4192 3012 4251 42.78 3270 3438 3540 36.28
9 40.73 4379 4185 4157 4194 3828 4270 4285 3274 3444 3543 3490
10 4045  43.81 4180 41.71 4199 3937 4285 4283 3281 3453 3538 34.72
11 40.41 4412 4161 4163 4170 4013 4288 4271 32.88 3464 3537 34.67
12 4045 4428 4167 41.61 41.71 40.55 4289 4277  33.01 3468 3549 34.63
13 40.53 4342 4186 4155 4191 40.72 4283 4289 33.15 3470 3555 3448
14 40.55 36.68 42.00 4137 4199 40.81 42.71 4294 33.04 3474 3552 34.39
15 40.60 43.00 41.70 4174 4202 4123 4260 4295 33.16 3478 3551 34.45
16 40.77  43.01 4172 4184 4198 4137 4267 4297 3325 34.81 35.56  34.47
17 4092 43.01 4199 4186 4187 4144 4267 4295 3319 3490 3546  34.43
18 41.04 43.02 4188 4196 4187 4170 4284 4318 3326 3496 3541 34.44
19 4120 4293 4163 4225 4200 4185 4284 4346 3320 3504 3521 34.36
20 37.78 4280 4145 4220 4186 4185 4290 4365 33.28 3515 3527 34.36
21 39.64 4228 4130 4212 4176 4165 43.01 43.75 3349 3513 3538 3454
22 39.92 4200 4124 4218 4089 4186 4297 4390 33.64 3508 3543 34.62
23 40.41 4213 4112 42,00 4166 4176 4295 4398 33.68 35.05 3538 34.59
24 40.61 4192 4108 4183 4190 4168 4289 4405 3375 3514 3536 34.46
25 40.91 42.21 40.88 4195 4184 4179 4284 4404 33.71 35.07 3537 3442
26 4143 4224 4095 4216 4173 4194 4291 4408 33.69 3499 3545 41.74
27 4175 4208 4114 4224 4175 4207 4286 4475 3359 35.02 3551 47.79
28 41.97  42.01 40.99 4210 4154 4206 4292 4529 3363 3504 3552 48.64
29 4228 4189 40.66 41.85 42.05 4295 4563 3368 35.03 3549 49.10
30 4256 41.84 40.84 41.69 4219 4287 4580 33.70 3497 3547 4937
31 42.70 40.79 4173 42.28 - 46.00 - 3500 35.33 -

Mean 40.10 4268 4154 4136 4182 40.31 4273 43.52 3456 3468 3539  36.88
Max 4436 4428 4217 4225 42.04 4228  43.01 46.00 46.21 356.156 3556  49.37
Min 29.70 36.68  40.66 3410  40.89  26.21 4225 4264 3270 3382 35.06 34.36

Water Year 2006
Mean 39.62
High 26.21
Low 49.37
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340743078202002 Local number BR-106; DENR Bear Pen Research Station well
EE36k5

Northern Atlantic Coastal Plain aquifer system
Black Creek Formation

Brunswick County, NC

LOCATION.--Lat 34°07'43", long 78°20'20" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03040206, 9 mi north of Supply on Federal Road, near North Carolina Forest Service airstrip.
Owner: DENR (North Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, depth 654 ft, diameter 2.5 in.; cased to 644 ft, screened interval
from 644 to 654 ft.

DATUM.--Land-surface datum is 61.50 ft above NGVD of 1929. Measuring point: Top of casing, 3.56 ft above land-
surface datum.

PERIOD OF RECORD.--January 1974 to current year. Continuous record began October 1999.

GAGE.--Water-level recorder collecting data at 15-minute intervals. Satellite telemetry at station.

REMARKS.--Well is part of Brunswick County ground-water study.

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 15.03 ft below land-surface datum, July 9,
1975; lowest water level recorded, 30.09 ft below land-surface datum, Aug. 21, 2006.
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340743078202002 Local number BR-106; DENR Bear Pen Research Station well

EE36k5 — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 29.51 2942  29.41 2952 2959 2960 29.73 2977 29.88 29.92 30.03 29.80
2 2954 2942 2943 2949 2959 2959 2973 29.77 2988 2993 30.04 29.83
3 2953 2948 2945 2946 2958 2962 29.72 29.76 29.85 29.94 30.04 29.86
4 2953 2947 2943 2949 2957 2965 29.72 29.77 29.84 2994 30.04 29.87
5 2952 2947 2943 2947 2959 2966 29.72 29.77 2983 2994 30.04 29.86
6 2943 2947 2946 2949 29.62 2964 29.73 29.76 29.83 2995 30.04 29.84
7 2920 2950 2949 2953  29.61 2965 29.74 29.77 2983 2997 30.04 29.86
8 2898  29.51 2950 2955 2962 2966 29.73 2976 29.83 29.97 30.03 29.88
9 29.04  29.51 2948 2956 2963 29.65 29.74 2977 29.83 2998 30.02 29.89
10 2913 2949 2947 2957 2964 2966 29.77 29.77 29.84 29.98  30.01 29.90
11 2916 2955 2945 2956 29.60 2968 29.77 29.75 2985 30.00 30.00 29.91
12 2920 2958 2947 2955  29.61 2968 29.78 29.76 29.85  30.01 30.03 29.93
13 2923 2959 2950 2954 29.64 29.67 29.77 29.78 29.84  30.01 30.04  29.91
14 2925 2959 2952 2950 29.65 2966 29.75 29.78 29.82  30.01 30.05 29.86
15 2925 2959 2948 2955 29.66 29.70 29.74 29.78 29.84  30.01 30.05 29.85
16 2925 2957 2048 2956 2966 2970 29.75 29.79 29.86  30.01 30.06 29.86
17 2930 2958 2952 2957 2965 2968 29.74 2979 2987 30.02 30.07 29.87
18 29.31 29.61 2948 2958 2966 29.70 29.75 2979 29.88 30.03 30.07 29.88
19 29.33  29.61 2947  29.61 29.68  29.71 29.76  29.81 29.88 30.04 30.07 29.87
20 29.35  29.61 2947  29.61 29.66  29.71 29.77  29.81 2989 30.02 30.07 29.89
21 2935 29.41 2947 2960 2964 29.68 29.78 2980 29.90 30.01 30.08 29.92
22 29.33  29.31 2949 29.62 2964 29.71 29.76  29.82  29.91 30.01 30.06 29.93
23 2936 29.37 2948 2959 29.62 29.73 29.74 2983  29.91 30.01 30.02 29.93
24 29.31 2935 2948 2957 2965 29.69 2975 29.84 29.91 30.01 30.02 29.95
25 2928 2943 2945 2958 2964 2970 29.75 29.84 29.91 30.00 30.03 -
26 2936 2948 2946 29.62 29.61 29.71 29.75 29.83 2990 30.00 30.04 ---
27 2939 2948 2949 2964 2962 29.73 29.73 2983 29.88 30.02 30.04 ---
28 2940 2947 2948 29.63 2960 29.73 29.74 2985 29.89 30.02 30.04
29 29.41 2943 2945  29.59 - 29.73 2976 29.86 29.89 30.02  30.03
30 2945  29.41 2948  29.57 - 29.75 2976 29.87 2990 30.00 30.04
31 29.45 - 2948  29.56 29.75 - 29.88 30.01 29.96 ---
Mean 29.33 2949 2947 2956 29.63 2968 29.75 2980 29.87 2999 30.04 29.88
Max 2954  29.61 2952 29.64 2968 2975 29.78 29.88 29.91 30.04 30.08 29.95
Min 2898  29.31 29.41 2946  29.57 2959 2972 2975 2982 2992 2996 29.80
Water Year 2006
Mean 29.70
High 28.98
Low 30.08
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340743078202006 Local number BR-107; DENR Bear Pen Research Station well
EE36k6

Northern Atlantic Coastal Plain aquifer system
Peedee Formation

Brunswick County, NC

LOCATION.--Lat 34°07'43", long 78°20'20" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03040206, 9 mi north of Supply on Federal Road, near North Carolina Forest Service airstrip.
Owner: DENR (North Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, depth 110 ft, diameter 4 in.; cased to 48 ft, open interval from 48
to 110 ft.

DATUM.--Land-surface datum is 61.00 ft above NGVD of 1929. Measuring point: Top of instrument shelf, 0.69 ft above
land-surface datum.

PERIOD OF RECORD.--August 1999 to current year. Continuous record began April 2000.
GAGE.--Water-level recorder collecting data at 60-minute intervals. Satellite telemetry at station.

REMARKS.--Well is part of Brunswick County ground-water study. Water-level data may be influenced by local
pumping.

EXTREMES FOR PERIOD OF RECORD.--Highest water level recorded, 6.37 ft below land-surface datum, Sept. 26,
2000; lowest water level recorded, 12.06 ft below land-surface datum, July 23, 2002.
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340743078202006 Local number BR-107; DENR Bear Pen Research Station well

EE36k6 — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 7.34 6.94 7.08 6.68 7.04 6.83 7.58 7.40 8.61 8.21 9.47 8.87
2 7.35 6.98 7.08 6.62 7.02 6.78 7.61 7.38 8.67 8.24 9.52 8.53
3 7.35 7.08 7.09 6.51 6.99 6.83 7.63 7.37 8.68 8.28 9.57 8.21
4 7.38 7.10 7.05 6.53 6.97 6.88 7.66 7.41 8.66 8.33 9.63 7.91
5 7.38 7.15 7.04 6.47 7.03 6.91 7.66 7.44 8.60 8.39 9.70 7.63
6 7.27 7.20 7.08 6.49 7.10 6.88 7.70 7.46 8.56 8.48 9.71 7.39
7 6.98 7.27 7.14 6.56 7.10 6.90 7.72 7.52 8.49 8.58 9.68 7.25
8 6.70 7.32 7.14 6.60 7.12 6.94 7.73 7.50 8.44 8.66 9.63 7.14
9 6.61 7.35 7.06 6.64 7.14 6.93 7.77 7.50 8.37 8.75 9.58 7.08
10 6.55 7.39 7.06 6.68 7.19 6.96 7.80 7.47 8.33 8.84 9.51 7.03
11 6.50 7.50 7.02 6.67 7.12 7.02 7.80 7.43 8.33 8.96 9.46 7.03
12 6.48 7.58 7.05 6.69 7.12 7.06 7.80 7.46 8.35 9.05 9.46 7.04
13 6.46 7.65 7.13 6.69 7.19 7.06 7.79 7.52 8.32 9.13 9.47 7.01
14 6.46 7.69 7.19 6.64 7.22 7.06 7.78 7.57 8.20 9.21 9.48 6.88
15 6.46 7.74 7.11 6.75 7.25 7.16 7.79 7.62 8.15 9.30 9.52 6.79
16 6.50 7.76 7.09 6.80 7.26 7.20 7.86 7.68 8.11 9.36 9.57 6.75
17 6.55 7.83 7.14 6.83 --- 7.22 7.89 7.72 8.08 9.44 9.64 6.71
18 6.59 7.90 7.01 6.88 7.29 7.30 7.93 7.79 8.05 9.53 9.68 6.69
19 6.64 7.95 6.92 6.97 7.34 7.36 7.91 7.89 8.05 9.61 9.72 6.68
20 6.70 7.97 6.85 6.99 7.32 7.40 7.90 7.97 8.07 9.65 9.78 6.70
21 6.75 7.78 6.80 7.00 7.29 7.37 7.92 7.99 8.14 9.61 9.85 6.78
22 6.77 7.63 6.79 7.05 7.29 7.45 7.89 8.04 8.21 9.55 9.85 6.84
23 6.86 7.56 6.76 7.02 7.22 7.52 7.80 8.09 8.27 9.53 9.74 6.88
24 6.84 7.41 6.73 6.97 7.23 7.46 7.74 8.16 8.34 9.54 9.64 6.91
25 6.82 7.43 6.66 6.99 7.16 7.45 7.69 8.20 8.38 9.51 9.56 6.96
26 6.87 7.39 6.67 7.05 7.02 7.68 8.24 8.38 9.47 9.51 7.04
27 6.89 7.31 6.72 7.10 6.97 7.51 7.58 8.27 8.33 9.46 9.49 7.10
28 6.89 7.26 6.71 7.08 6.87 7.50 7.54 8.35 8.28 9.46 9.46 7.16
29 6.91 7.19 6.60 7.02 - - 7.51 8.41 8.22 9.45 9.46 7.24
30 6.93 7.13 6.65 6.99 - 7.56 7.45 8.47 8.18 9.42 9.49 7.35
31 6.95 - 6.64 6.99 --- 7.59 8.54 9.43 9.36
Mean 6.83 7.45 6.94 6.80 7.14 7.18 7.74 7.80 8.33 9.1 9.59 7.19
Max 7.38 7.97 7.19 7.10 7.34 7.59 7.93 8.54 8.68 9.65 9.85 8.87
Min 6.46 6.94 6.60 6.47 6.87 6.78 7.45 7.37 8.05 8.21 9.36 6.68
Water Year 2006
Mean 7.68
High 6.46
Low 9.85
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335334078352102 Local number BR-116; DENR Calabash Research Station well
HH39j3

Northern Atlantic Coastal Plain aquifer system
Black Creek Formation

Brunswick County, NC

LOCATION.--Lat 33°53'34", long 78°35'21" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03040207, .75 mi west of Country Club Drive on Carolina Shores Drive. Owner: DENR (North
Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Depth 660 ft. Upper casing diameter 6 in; top of first opening 644 ft, bottom of last opening
654 ft.

DATUM.--Land-surface datum is 47.59 ft above NGVD of 1929. Measuring point: Top of casing, 2.79 ft above land-
surface datum.

PERIOD OF RECORD.--May 1973 to current year. Continuous record began October 1999.
GAGE.--Water-level recorder collecting data at 60-minute intervals. Satellite telemetry at station.
REMARKS.--Well is part of Brunswick County ground-water study.

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 13.79 ft below land-surface datum, May 7,
1973; lowest water level measured, 53.00 ft below land-surface datum, Nov. 11, 1991.
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335334078352102 Local number BR-116; DENR Calabash Research Station well

HH39j3 — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 4222 4203 4198 4196 4195 4187 4194 4192 4206 4206 4228 42.00
2 4224 4202 42,00 4193 4193 4186 4192 4192 4206 42.09 4229 42.06
3 4223 42.06 42.04 4186 4190 4188 41.91 41.91 42.03 4210 4229  42.09
4 4223 4205 42.02 4190 4188 4192 4192 4192 4200 4210 4230 4211
5 42.21 42.03  42.01 41.87  41.91 4194 4193  41.91 4195 4210 4232 4210
6 42.09 42.04 4202 4186 4197 4191 4194 4190 4193 4210 4234  42.08
7 4188 42.07 42.08 41.91 4197  41.91 4195 4192 4194 4211 4233  42.09
8 41.75 4208 4210 4194 4197 4194 4193 4192 4194 4212 4232 42.09
9 41.79 4208 42.02 4197 4198 4192 4194 4194 4187 4213 4233 4210
10 41.84 4205 42.01 42.00 42.01 4192 4199 4194 4189 4214 4232 4212
11 41.87 4210 4197 4198 4194 4196  42.01 41.91 4190 4216  42.31 42.13
12 4187 4213 4198 4197 4192 4197 4202 4192 4192 4218 4232 4216
13 4189 4214 4202 4195 4198 4195 4200 4195 4188 4219 4233 4214
14 4189 4214 4206 41.88 42.01 41.91 4197 4196 4185 4219 4235 42.04
15 4189 4213 4199 4194 4203 4196 4195 4193 4188 4220 4235 42.03
16 4190 4211 4195 4197 4203 4197 4195 4193 41.91 4213 4236  42.06
17 41.91 4212 4202 4196  42.01 4195 4194 4193 4193 4213 4238 4208
18 4193 4216 4198 4197 4200 4197 4196 4193 4195 4215 4240 42.08
19 4195 4216 4196 42.04 4203 4198 4197 4195 4195 4216 4240 42.08
20 4197 4215 4197 4205 42.02 4199 4198 4197 4195 4219 4241 42.07
21 4198 4199 4197 4204 4198 4191 42.01 4195 4198 4220 4243 4212
22 4196 41.88 4199 4206 4198 4192 4199 4196 4200 4219 4241 42.15
23 4198 4196 4199 4202 4193 4196 4194 4199 4200 4219 4235 42.16
24 4194 4194 4197 4194 4197 419 41.94 4200 4199 4220 4235 4215
25 4190 4203 4192 4195 4197 4190 4194 4200 4198 4219 4236 4215
26 41.98 4207 4191 42.02 4188 4193 4194 4198 4198 4219 4238 4218
27 42.01 42.06 4197 4206 41.91 4196 4187 4196 4199 42.21 4240 4219
28 42.02 42.04 4196 4205 4188 4196 4189 4200 42.01 4223 4240 4219
29 42.04 4200 41.86 41.98 4195 4193 42.03 42.02 4224 4240 4219
30 42.06 4198 4191 41.93 4196 4194 4203 42.03 4224 4240 4223
31 42.06 4192 4190 41.97 - 42.05 - 4225 4233 -
Mean 4198 4206 4199 4196 4196 4194 4195 4195 4196 4216 4235 4211
Max 4224 4216 4210 4206 42.03 4199 42.02 42.05 4206 4225 4243 4223
Min 4175 4188 4186 4186 4188 4186 4187 4190 4185 4206 4228 42.00
Water Year 2006

Mean 42.03

High 41.75

Low 42.43
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335334078352106 Local number BR-123; DENR Calabash Research Station well
HH39j7

Surficial aquifer system
Post Miocene (Quaternary + Pliocene) Rocks

Brunswick County, NC

LOCATION.--Lat 33°53'34", long 78°35'21" referenced to North American Datum of 1983, Brunswick County, NC,
Hydrologic Unit 03040207, .75 miles west of Country Club Drive on Carolina Shores Drive. Owner: DENR (North
Carolina Department of Environment and Natural Resources).

GROUND-WATER RECORDS

WELL CHARACTERISTICS.--Drilled observation well, depth 56 ft, diameter 4 in., cased to 46 ft, screened interval from
46 to 56 ft.

DATUM.--Land-surface datum is 47.28 ft above NGVD of 1929. Measuring point: Top of casing, 1.97 ft above land-
surface datum.

PERIOD OF RECORD.--April 1999 to current year. Continuous record began October 2000.
GAGE.--Water-level recorder collecting data at 60-minute intervals. Satellite telemetry at station.
REMARKS.--Well is part of Brunswick County ground-water study. Water levels may be affected by local pumping.

EXTREMES FOR PERIOD OF RECORD.--Highest water level recorded, 0.49 ft below land-surface datum, Oct. 8, 2005;
lowest water level recorded, 23.12 ft below land-surface datum, May 11, 2001.

DEPTH TO WATER LEVEL, IN FEET BELOW LAND SURFACE

2005 2006
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335334078352106 Local number BR-123; DENR Calabash Research Station well
HH39j7 — Continued

DEPTH TO WATER LEVEL, FEET BELOW LAND SURFACE
WATER YEAR OCTOBER 2005 TO SEPTEMBER 2006
DAILY MEAN VALUES

[e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 3.92 2.45 2.62 2.24 2.86 242 3.61 3.61 4.87 4.18 5.16 2.16
2 3.99 2.54 2.72 1.96 2.88 2.51 3.65 3.67 4.91 4.23 5.21 1.80
3 4.04 2.62 2.78 1.56 2.9 2.65 3.66 3.76 4.89 4.31 5.27 1.93
4 4.08 2.67 2.80 1.66 2.90 2.77 3.72 3.87 4.76 4.39 5.32 212
5 4.06 273 2.81 1.72 3.00 2.86 3.76 3.92 4.34 4.45 5.37 2.16
6 3.30 2.78 2.82 1.88 3.06 2.87 3.83 3.95 3.98 4.48 5.39 2.15
7 1.30 2.84 29 2.04 3.05 2.94 3.87 4.00 3.94 4.45 5.42 2.30
8 0.64 2.87 292 2.17 3.09 3.00 3.87 3.98 3.95 4.51 5.50 2.44
9 0.81 2.92 2.81 2.28 3.13 3.04 3.85 4.01 3.43 4.57 5.51 2.57
10 0.94 2.97 2.80 2.36 3.17 3.10 3.89 4.07 3.40 4.63 5.53 2.67
11 1.04 3.06 2.85 2.38 3.08 3.18 3.93 4.10 3.49 4.70 5.57 2.79
12 1.06 3.1 2.94 243 3.06 3.19 3.97 4.18 3.58 4.75 5.57 2.89
13 1.17 3.14 3.03 244 3.16 3.21 4.00 4.27 3.23 4.80 5.58 2.90
14 1.29 3.17 3.06 243 3.22 3.25 4.04 4.32 3.02 486 e5.63 2.14
15 1.40 3.17 2.83 2.60 3.26 3.35 4.09 4.27 3.07 4.94 5.68 1.90
16 1.54 3.18 2.51 2.66 3.27 3.39 4.16 4.30 3.20 4.74 5.80 2.10
17 1.67 3.24 2.62 2.70 329 e344 4.18 4.35 3.33 4.75 5.90 2.27
18 1.79 3.29 1.92 2.76 3.33 3.50 4.18 4.42 3.45 4.82 5.92 243
19 1.90 3.32 1.81 2.84 3.38 3.55 4.19 4.48 3.56 4.89 5.96 252
20 2.01 3.31 1.95 2.86 3.37 3.57 4.23 4.50 3.67 4.94 5.99 2.54
21 2.10 245 2.09 2.88 3.38 3.44 4.28 4.40 3.72 497 5.99 2.70
22 2.16 1.97 2.22 2.92 3.39 3.41 4.16 4.42 3.75 5.04 5.97 2.80
23 2.28 2.13 2.28 2.89 2.96 3.47 3.88 4.49 3.82 5.08 5.78 2.86
24 1.93 2.25 2.34 243 2.96 3.30 3.90 4.56 3.90 5.07 5.70 2.9
25 1.68 2.45 2.22 250 e297 3.29 3.98 4.58 3.92 4.80 5.70 2.97
26 1.90 2.53 2.38 2.67 2.24 3.38 4.05 4.61 3.97 4.85 5.74 3.16
27 2.07 2.55 2.53 2.78 217 3.46 3.65 4.62 3.99 4.89 5.79 3.30
28 2.15 252 2.56 2.82 2.28 3.50 3.44 4.68 4.00 4.96 5.83 3.34
29 2.26 2.53 1.92 2.81 - 3.55 3.48 4.72 4.04 5.00 5.92 3.43
30 2.36 2.51 2.00 2.82 - 3.60 3.54 4.76 4.11 5.03 5.96 3.48
31 243 --- 2.10 2.79 - 3.62 4.81 5.09 5.55
Mean 2.1 2.78 2.52 2.46 3.03 3.22 3.90 4.28 3.84 4.75 5.65 2.59
Max 4.08 3.32 3.06 2.92 3.39 3.62 4.28 4.81 4.91 5.09 5.99 3.48
Min 0.64 1.97 1.81 1.56 217 242 3.44 3.61 3.02 4.18 5.16 1.80
Water Year 2006
Mean 3.43
High 0.64
Low 5.99
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