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GROUND-WATER CONDITIONS
INTRODUCTION

Ground-water sources furnish the entire supply for municipal,
industrial, and domestic needs in Craven County. Increasing
municipal demands and industrial growth have led to the need
for a better understanding of the factors that affect the develop-
ment of ground water in the county.

The Craven County Board of Commissioners, D. Livingston
Stallings, Chairman, requested the U.S. Geological Survey to
make an investigation of the ground-water resources of the county
in cooperation with the Craven County Board of Commissioners
and the North Carolina Department of Water and Air Resources
(formerly the North Carolina Department of Water Resources).

Special gratitude is due the residents of Craven County for
supplying pertinent information about their wells. E. E. Welch,
City Manager of New Bern, Craven Well Drilling, Inc., Max
Bennette, Well Driller, and the Public Works Officer at the Cherry
Point Marine Corps Air Station were especially helpful in making
their well records available during the investigation. Geologic
determinations of formation boundaries were made by P. M.
Brown, Research Geologist, U.S. Geological Survey.

PURPOSE AND SCOPE
The purpose of the investigation was to determine the character,
areal extent, depth, and thickness of the water-bearing forma-
tions in Craven County, to estimate the ability of the formations
to store and transmit water, and to determine the chemical quality
of the ground water.

GENERAL SETTING

Craven County comprises an area of 725 square miles in the
east-central part of the Coastal Plain of North Carolina. Topo-
graphically, the surface of the county is typical of the Coastal
Plain in that it is relatively flat and generally slopes to the south-
east at a rate of about 2 to 3 feet per mile. The altitude of land
surface ranges from about 62 feet above mean sea level at Dover
to mean sea level along the larger streams of the county.

The county is bisected by the Neuse River and lies almost en-
tirely within its drainage basin. The extreme southern part of the
county, including Catfish Lake and Great Lake, is in the drainage
basin of the White Oak River.

The Neuse River flows southeasterly through a swampy area
generally about a mile wide. The river is affected by ocean tides
throughout most of its course in the county and contains brackish
water as far upstream as New Bern and beyond during periods of
extremely low flow or strong hurricane tides. Eleven large creeks
and the Trent River enter the Neuse in the county. Most of these
tributaries head in large swampy areas, locally referred to as poco-
sins, that occur in the uplands between the principal streams.
Swampy areas, similar to those along the Neuse River, border
the lower reaches of most of its tributaries.

The surface of the Neuse River is generally at sea level or only
slightly above throughout most of the county. As a result, the
channel and adjoining swampy areas are entrenched 30 to 40 feet
below the general land surface throughout its course in Craven
County. The upper part of most tributary streams are, at most,
entrenched only a few feet. The entrenchment gradually increases
downstream toward the Neuse and Trent Rivers.

HYDROLOGIC CYCLE

Water, in its various forms, continuously circulates upon the
earth, within its crust, and its atmosphere. This circulation has
been termed the ““hydrologic cycle.” The cycle has no beginning
or end, but descriptions of it commonly begin with waters of the
seas. |From the seas, water is evaporated and carried in the atmos-
phere until it falls as precipitation. Of the precipitation that falls
on the land surface, part is returned to the atmosphere by evapo-
ration, part drains overland into streams and lakes and back to the
seas, and part seeps into the ground. Some of the water that seeps
into the ground is subsequently absorbed by plants and returned
to the atmosphere by transpiration, and some of the water perco-
lates downward to the zone in which all pores and other openings
are full of water. Water in this zone (which is called the zone of
saturation) is termed ground water. Ground water moves slowly
through the porous materials beneath the ground surface from
areas of recharge to areas of discharge such as stream channels, or
springs, or to wells. The block diagram illustrates the main fea-
tures of the hydrologic cycle, and also shows the general move-
ment of ground water in response to head differences between
the different water-bearing zones.

Precipitation.—The annual precipitation on the county aver-
ages 55.41 inches, the monthly distribution of which is shown on
the graphs below.

Evapotranspiration.—The loss of moisture at the earth’s sur-
face by evaporation and by the transpiration of plants is largely
influenced by air temperature. Average monthly air temperatures
at New Bern are also shown on the graphs below. Using these tem-
peratures with_other data and a method developed by Thornthwaite
and Mather, DeWiest and others (1967, p. 50-54) computed the
potential evapotranspiration for the New Bern (Aurora) area to
be about 36.8 inches. The computed monthly losses are shown on
the graphs below.

Water Budget.—The difference of 19.6 inches between the pre-
cipitation (55.4 inches) and the potential evapotranspiration (36.8
inches) is water which either runs off over the surface to streams,
or infiltrates downward to the ground-water reservoirs. Data
available at this time are not adequate to show how much of this
water runs off over the surface,aind how much reaches the ground-
water reservoir. However, it is estimated that as much as 55 per-
cent or about 11 inches reaches the water table. This is about 20
percent of the precipitation and is equivalent to about 190 million
gallons per square mile per year.
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CHEMICAL QUALITY OF GROUND WATER

All of the ground water in Craven County contains some dis-
solved mineral matter which imparts certain characteristics to
it. The concentrations of the different constituents affect the use
and cost of treating water. Water-quality requirements of indus-
tries and municipalities make knowledge of the chemical quality
of the ground-water resources equally as important as the knowl-
edge of the quantitative aspects.

Rainfall, the basic source of water in the county, is relatively
free of dissolved minerals, but it contains small amounts of gases,
such as carbon dioxide and oxygen. These gases make the water
slightly acidic or corrosive and increase its ability to dissolve cer-
tain minerals from the soil and rocks through which it flows. The
chemical quality of ground water is a result of the relative influence
of many geologic, physical, and chemical processes.

During or subsequent to the time of their deposition, the arte-
sian aquifers in Craven County were saturated with sea water.
Since the ocean last covered the area, in early Pleistocene time,
fresh water has been gradually flushing the salt water from these
aquifers. The deeper aquifers in the county have been only par-
tially flushed and still retain some saline water, much of which is
too salty to be useful.

Aquifer 2 is composed largely of calcium carbonate and lesser
amounts of calcium magnesium carbonate; this mineral also oc-
curs in most of the other aquifers in the form of shells. This ma-
terial is readily soluble in acidic water—that is, water having a
pH less than 7.0. Acidic water, percolating through beds of shell
or limestone (marl), dissolves calcium and magnesium and be-
comes hard. Most, if not all, of the hard water in the county re-
sults from the reaction of acidic water with shell and marl material
which are most abundant in aquifers 1 and 2.

One of the most important geochemical processes affecting
the quality of water in Craven County is ion exchange. Ion ex-
change is a process that takes place between the minerals in the
water and the aquifer materials. Some of the deeper lying sedi-
ments below aquifer 2 have the capacity to exchange mineral ions
held on their grain surfaces for other ions in solution in the water.
The amounts and types of mineral matter exchanged are control-
led by the concentrations and electrical nature of the ions. Most
mineral matter, when dissolved in water, will break up into posi-
tively charged cations, such as calcium (Ca™?), ‘magnesium
(Mgt ?), and sodium (Na'); and negatively charged anions such
as bicarbonate (HCO; ™), sulfate (SO~ %), and chloride (C17).
Many sedimentary materials such as glauconite, mica, and some
of the clays have a strong attraction for the cations. Since these
materials were originally deposited in a marine environment,
their surfaces were saturated with sodium (Na®) which is the
most abundant cation in ocean water. The fresh waters now per-
colating from aquifer 2 into these zones contain calcium (Ca™ 2y

and magnesium (Mg™ %) as the most abundant positively charged
ions. Both of these are more strongly attracted to the sedimen-
tary materials than is sodium, and will displace sodium from the
grain surfaces into the solution. As the calcium and magnesium
in the water are replaced by sodium, the water becomes softer.
Thus, the deeper aquifers in Craven County act as huge natural
water-softening systems.

The quality of ground water is known to be different in different
parts of the same aquifer throughout the county. This is illus-
trated by the tables around the map below which shows chemical
analyses from selected wells in the county. The map also shows
the general areas in the county where one or more aquifers con-
tain water that is suitable for municipal use without treatment.

The ground water in the county can be divided into four basic
types according to the chemical composition. These water types
are graphically illustrated in the diagrams below. The position
of the basic water types within the aquifers is shown on section
A-A'.

The principal problems relating to the development of ground-
water supplies in the county are concerned with the existing quality
of the water, and the potential changes in quality induced by pump-
ing.

Objectionable concentrations of one or more constituents
occur in some places in all aquifers in the county. Excessive con-
centrations of iron occur generally throughout aquifers 1 and 2.
Aquifer 2, the principal aquifer, generally contains water with
hardness in excess of 120 mg/1 (milligrams per liter). Fluoride in
excess of 1.3 mg/1 occurs in parts of all aquifers below aquifer 3.
Salt water is present in the deeper part of aquifer 2 in the southern
part of the county. All aquifers below aquifer 2 are saturated with
salt water in some parts of the county as is shown in section A-A’.
In addition to salt water in the aquifers, the Neuse River estuary
contains brackish water which, in time of storms or low flow,
may extend into its tributaries and upstream into the adjacent
counties. This is a potential source of salt-water contamination
to the aquifers.

Salt water, or water having other objectionable qualities,
whether in the aquifer or on the surface, may be induced, by exces-
sive pumping, to flow toward the point of withdrawal. When
a well is pumped, a cone of depression forms in the water table,
or piezometric surface of the aquifer. When a cone of depression
intercepts a body of water, such as a river, and the natural gradi-
ent is reversed, water from the river will enter the aquifer and
flow towards the pumping well. Thus, the river water will contam-
inate part of the aquifer between the points of interception and
pumping. Continued heavy pumping may alter the hydraulic
gradients between aquifers and induce flow from other aquifers
across the confining beds or aquicludes. This is not necessarily
detrimental to the performance of the well, but it may result in
contamination of the pumped aquifer with water having undesir-

able qualities. The principal map on sheet 2 shows the depths
and areal extent of the water that contains excessive amounts of
undesirable chemical constituents within the county.

Excessive amounts of iron and hardness-causing constituents
can be economically removed by treatment of the water, but it is
not yet economically feasible to treat water for excessive chloride
concentration. Thus, the potential for salt-water encroachment
must be given serious consideration whenever wells are heavily
pumped i areas near streams that may contain salty water, or
in areas where adjacent aquifers contain salty water, or where
wells tap aquifers that contain salty water a short distance down-
dip.

Salt-water encroachment into aquifer 2 has been observed in
Craven County in at least three cases. In 1928, brackish water
from the Neuse River contaminated the old Glenburnie well field
of the city of New Bern. New wells were drilled farther from the

river,and the natural direction of flow was resumed in the aquifer
at the old well field. As a result, the salty water was gradually
flushed back to the river. About 1957, dewatering operations at
an open-pit quarry, near the confluence of the Trent River and
Brice Creek, developed a steep cone of depression which caused
brackish water from the creek to flow toward the quarry in aqui-
fer 2. Several domestic wells were abandoned because of the salt-
water contamination. Operation of the quarry ceased about 1960,
and since that time, the salt water has apparently been flushed
from the aquifer in that area.

The most recent case of salt-water contamination developed as
a result of brine disposal from New Bern’s water-treatment plant.
The brine was discharged into a small swamp that is within the
cone of depression caused by both a dewatering operation at a
quarry on the northwest edge of New Bern and nearby public-
supply wells. At this point, aquifer 2 is hydraulically connected
with aquifer 1, the water-table aquifer. The brine entered the
aquifer and moved in a northwesterly direction toward the wells
and the quarry. Five domestic wells and two municipal wells
were abandoned because of the high sodium chloride content
of the water. The brine waste is now being discharged into the
Neuse River through a pipeline, but the aquifer in this locality
still contains salty water which is moving slowly toward the
quarry. This incident illustrates the hazards to ground-water
systems of indiscriminate disposal of waste materials on the sur-
face of the ground.

The source and ‘significance of some of the more common dis-
solved minerals and properties of the ground water in Craven
County are discussed in the quality of water table. In 1962 the
U.S. Public Health Service adopted certain standards for the
quality of water used for public supplies on common car-
riers engaged in interstate commerce. The U.S. Public Health
Service recommended that these same standards be applied in
evaluating all public water supplies.
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soil, the vegetation, topography, depth to the water table, air sible to accurately determine the altitude of water levels in that Beaufort Formation of Pal ) .
temperature, soil moisture, and the intensity, duration, and sea- area. Water levels within this cone are as much as 38 feet below CRUTOES TOIDEt0n Of Tiiecane see J Approximate aquifer boundary
sonal distribution of precipitation. sea level.
In Craven Coqnty, recharge to the water-table aquifer takes The velocity with Whl‘Cl’l water movcs.through the aquifers is Approximate formation boundary
place over the entire land area except along the lower parts of the very low. The approximate time required for water to travel
stream valleys where discharge from the aquifer occurs. through aquifer 2 from the recharge area near Dover to the vicin-
Assuming that 20 percent of the average annual precipitation ity of Fort Barnwell can be calculated because the velocity with ’
reaches the water table in the 600 square miles of the county not which the water travels is proportional to the permeability of the SECTION A-A° SHOWING AQUIFERS, AQUICLUDES, AND THE
occupied by water and by swamps adjacent to streams, the average aquifer and the difference in hydraulic head between the two areas.
recharge to this aquifer is on the order of 300 mgd (million gallons The calculated velocity of water in this part of the aquifer is about APPROXIMATE POSITIONS OF BASIC WATER TYPES
per day) in the county. This estimate is probably conservative. one-fourth of a foot per day. Thus, it would require about 370
Water moves from the water-table aquifer downward to re- years for the water to travel from Dover to the vicinity of Fort
charge aquifer 2 in an area of about 380 square miles in the county. Barnwell. These calculations assume that the water moves only
These recha_rge areas’ are shown on the piezometric map. Th_e through the granular part of aquifer 2. To the extent that the SUMMARY OF AQUIFER CHARACTERISTICS
amount of this recharge is not known, but it is possible to esti- water moves through the solution openings known to exist in the
mate the amount using a method described by Walton (1962, p. aquifer, its velocity might be s'evcral times faster thar} calgulated. A‘;;”fcr Geology and lithology Hydrology Quality
46). o : The amount of water that discharges from the aquifers in Cra- 0:
Walton’s method indicates that t]'.le recharge in .the northern ven County cannot be determined from the available data. How- Alsq referred to as the water-?able aquifer. It is co'mposcd of beds of sand, silt, and shell Supplies water to shallow wells in all parts of Contains water that generally has high concen-
part of the county where the confining beds are thin or absent ever, over any period of time during which changes in ground- with lenses of clay, all of which are generally of Miocene age and younger. It has a maxi- the county. Yields of these wells generally are trations of dissolved iron and is slightly cor-
may be as much as 300,000 gallons per day per square mile. In water storage are negligible, the discharge must equal the recharge. 1 :Illlzn:v;ltl:k?ae;lscoiﬁizuttlg(ztie::egnvtli);‘ s?:;;l;er; piz:]rt oi::;_?;zy.st Its up]i;ert surfacenls less"than 10 fgpm, and specific capacities gen- rosive.  Also is subject to contamination
the southern part of the county the rate of recharge is probably Ground water discharges continuously into the perennial streams ranges from land surface in the swamps to agdepth ogfrmore than 15 ?«:;g:lo:g éi"f;:% :i:'zwyd;:vnng thre?nLn%]d;; (())i'scgg:?nf:;s ﬁ;ﬁtmgf lf;::‘: C:,fff"ﬁlri’ ks.eﬁtlc u:nks'n Chgfmcal- feim-
. . . . . a o w
less thqn ‘200,(‘)00 gallons per day per square .mllc. .Usmg these of the county and during fair-weather periods represents the en- ridges bordering the Neuse River. The base, in most places, is a blue-clay layer. In the ing. areas. G Ao il SOURCE AND SIGNIFICANCE OF DISSO LVED MINERAL CONSTITUENTS
values it is estimated that the recharge to aquifer 2 is about 100 tire flow of all streams except the Neuse and possibly the Trent. western ;:iart. gf thgfconzmty where the layer is discontinuous, aquifer 1 is hydraulically
mgd. Some water may move from Craven County through the deeper SRIRNPEINGS WAL ARG & AND PROPERTIES OF GROUND WATER IN CRAVEN COUNTY
i Wa‘te'r n the aqu.lfcrs below aqUife_l' 2 is derived frorr_l recharge aquifers into the c.ount}cs to the east and .Sou?h- The amount of Includes most of the Castle Hayne Limestone and overlying hydraulically interconnected Driven wells, open-hole wells, and a few gravel- Throughout the county, water in the upper
in adjoining counties and from aquifer 2. The quantity of this water presently being discharged by pumping in the county comes beds of limestone, shell and interlayered sand of Eocene and Oligocene ages that con- packed wells are used to recover water from part of this aquifer is low in chloride content,
recharge cannot be estimated with the data presently available. mainly from aquifer 2 and is about 40 to 45 mgd. tain water under artesian conditions. Aquifer 2 is separated from the water-table aquifer this aquifer. Specific capacities of 36 inch quite hard, and high in dissolved iron. In the Constituent Source or cause Significance
in the southern part of the county by an “aquiclude™ composed of layers of silt and clay gravel-packed wells penetrating the upper southern quarter of the county, the water in
that are sufficiently lmpermea}ble to confine the v\(ater under pressure. .In the northern limestone zone are know’n to bfﬁ as high as the lower part of the aquifer contains more Silica (Sioz) Results from chemical and physical decomposition of silicate minerals, mostly Silica is of little significance to the domestic user, but it forms a hard scale in high pressure
3T [TT T T T[T T T[T T T I T[T T T T[T TITT TT S A 1 [T T T T T [T I [T T T T ERARIRERRRNRERRRE RS part of the county the conﬁm_ng bed between aquifers 1 and 2 is dlsco.ntmuoug, Occurs 78 gpm per ft after one day’s pumping. than 250 mg/l of chloride, and thrqughout q_uartz « sanq,” which are abundfmt in most soils and rocks. Generally con- boilers and steam turbines when present in solution with calcium and magnesium.
A 0. D. Simmons, B International Paper Company ;.hroutgho;t tltle788ufnt)t/ alnd thllcl:kens from a feﬁther:’dgz m-.arf t:e Lenoir and Pitt County the southern half of the county, dissolved sidered to be in the colloidal state in water and, therefore, is not involved in the
! > ) ines to abou eet along the extreme southern border of the county. Generally can iron concentrations are less than 0.3 mg/l. chemical equilibrium between acids and bases.
_ near Rhems Y4 mile south of hlghway 17 be divided into two zones of limestone that are separated by a zone of sand with thin
4 0 VI\\’\ at Tuscarora ] 2 streaks of limestone. The uppermost zone of limestone is tapped by most of the wells Iron (Fe) Dissolved readily from iron compounds commonly found in nearly all rocks and Water containing dissolved iron may look clear when it comes from the well, but on expo-
e | : in tl}e county. It is composed of highly permeable gray to cream-colored shell limestone soils. Particularly susceptible to solution by acidic waters in aquifer 1. Acidic sure to air, the iron oxidizes to a reddish-brown precipitate. Concentrations of iron
Aquifer . Aquifer 5 having different degrees of hardness. The sandy zone is composed of fine to medium- water will also dissolve iron from pipes and pumps. In areas where the lower greater than 0.3 mg/l in water cause staining that is objectionable to domestic and in-
A No Fe-c:) rd‘""/\ grained, gray to white, calcareous sand and contains thin streaks of limestone. The lower aquifers are being recharged from the water-table aquifer, dissolved iron is dustrial users. U.S. Public Health Service recommends that public water supplies con-
5 \ w1 zone of limestone occurs near the bottom of the Castle Hayne Linestone of Eocene age carried down into them and may be retained in solution at considerable depth. tain less than 0.3 mg/l of this mineral. Dissolved iron can be effectively removed from
2 \/\'\_‘ and ranges in thickness from a featheredgc in th? extreme western part of the county to water by the use of one of several types of commercial water filters available in the county
s '\ about 20 feet near the Carteret County line. This zone is composed of very hard, mas- or by aeration and filtration.
% --q sive gray-green sandy limestone with grains of glauconite and phosphate. It yields water i i
6 / 7 bbb b b b b b b b locally where it has been channeled by solution, but throughout most of the county this l(\?/lalcmm. (Ca();;m; Compounds of calcium and magnesium are common in ground water of Craven. Because calcium and magnesium are similar insofar as most water usage is concerned, the
1963 1964 1965 1966 1967 zone acts as a confining layer for aquifer 3. agnesium (Mg County. Calcium is dissolved from the limestone and calcareous sand, and two are generally considered together. They are the source of the hardness, which neces-
& b
e shell beds by circulating water. Magnesium is present in large quantities in sitates the use of a large amount of soap to form a lather, and most scale-forming pro-
. f, lncludtes;h:hBeéuf:)]rt ]_l;ormatli‘qn ot; Paleoccene age z:ind,fin rgpst places, the ext.ren:ie lower Few wells derive water exclusively from this Chemical quality of water in aquifer 3 is simi- . perties of water.
part of the Castle Hayne Limestone. Composed of medium to coarse-grained, green aquifer. In some places it is hydraulicall lar to that i ifer 2. G lly th - i i i i i ; ; . P
g to black, glauconitic sand with thin streaks of limestone and gray clay. Varies in thick- connected with aquifer 2. Specific capacitie); ccntrationas Lnf adqi:sloized iro: ne;fe ylesse fl?:n Flactie (F) Dlssolve.d focen ﬂuo;ld;-acanng .mmerals Sl PN S i, 5. S50 = e e ] t? 10 mp/l in deinking waiec fuorids aids in’ reduciog tooih decay in
w d 7 T RARARNRARRRRRERRRR R R R Ry 3 ness from about 10 feet near Dover to about 180 feet in the extreme eastern part of the of 2 inch and 36 inch wells penetrating this in water from aquifer 2, and chloride con- SRR e children. Fluoride in concentrations greater than 1.0 mg/I may cause dental fluorosis
2 | o0 City of New Bern county. Throughout most of the county it is separated from aquifer 2 by a zone of clay aquifer are estimated to be about 0.7 and centrations are more thar; 250 mg/l through- (mottling of the teeth). In aquifers below aquifer 3, concentrations of fluoride are known
w 8 - near Cove City ! and sand and by the hard limestone zone at the bottom of aquifer 2. 1.0 gpm per ft respectively after one day’s out most of the southeastern part of the to beus uck 3 70 mey/1
8 b 8 /\ | < - \\ N pumping. county. Dissolved solids All water-soluble chemical constituents. A measure of all the chemical constituents dissolved in a particular water. Dissolved solids
. N 4 CRAVEN are the residue left after a given volume of water has been evaporated and dried at some
[a) zZ \ B S N G~ = i o
Z 9 < 2 Aquifers 7 and 8 ) COUNTY )\ Occurs within the Peedee Formation of Late Cretaceous age. Composed of fine to coarse- Very few wells tap aquifer 4 in Craven County. Contains water that generally is hard and has definite temperature (180°C by the U.S.G.S.). U.S.P.H.S. recommends that the total
< — oA\\ gr?med gray sa'md with thin streaks of limestone anfi gray clay.. It has a fairly uniform Specific capacities of 2 inch and 36 inch wells, dissolved iron concentrations in excess of — dissolved solids not exceed 500 mg/1in public water supplics.
> 5 9 3, \‘ thickness ranging fro.m about 65 feet' near tl}e Lenoir County line to about 35 feet near after one day of pumping, are estimated to be 0.3 mg/l. In some places in the northwestern Hardness as CaCO; The principal chemicgl constituents that produce hardness in ground water are Hardness is objectionable because of its soap-consuming properties and because the hard-
3 | &\\ 4 the Carteret County line. Average thickness is about 50 feet. about 1.7 and 2.4 gpm per ft respectively. part of the county, concentrations of fluoride compounds of calcium and magnesium that are derived from the limestone ness-causing minerals precipitate a scale in boilers, pipes, water heaters, and cooking
& 10 o 2% exceed 1.5 mg/l. Chloride content of water and shell beds in the aquifers. utensils. The rating scale, for hardness in water, used by the U.S.G.S. is:
o = \ in aquifer 4 is more than 250 mg/l throughout 0- 60 mg/l = soft
— < 10 the southeastern half of the county. 61 - 120 mg/1 = moderately hard
w = 121 - 180 mg/1 = hard
Ll =
oo b b b beves b b b g & Greater than 180 mg/l = very hard
z 1964 1965 1966 1967 " Occurs in the Snow Hill Member. of the Black Creek Formation of Late Cretaceous age. Only three wells are known to derive water Contains water of very good chemical quality Hardness-causing consitutents can be removed from the water by treatment with com-
3 11 N o 10 20MILES Composed of fine to coarse-grained gray sand with thin streaks of limestone or cemented from this aquifer in the county.  Specific in most of the northern half of the county. mercially available water-softening units.
& 1 RRRRRAR AR R R V \ R A s sand. Thickness ranges from about 20 feet to about 65 feet but averages about 30 feet capacities of 2 inch and 36 inch wells, after Throughout the southern half of the county, .
é C 0. A. Gaskill, near Bridgeton \ MAP SHOWING THE LOCATION throughout most of the county. cl>n3e d(e:llyl’sgpumping,f are csti{nalted to be about water in aquifer 5 contains dissolved iron in Hydrogten-'ion Thi: :gir:icelr;;?tlon :f f:eelhydrogen ions in a water determines whether the water A mTasur;7of the hy;lrogden-ion cloncentration or the degree of alkalinity or acidity. A pH
OF OBSERVATION WELLS .3 and 1.9 gpm per ft respectively: excess of 0.3 mg/l and concentrations of concentration , basic, or neutral. value of 7 is considered neutral, above 7 is alkaline and below 7 is acidic. Acidic waters
o 12 b bver bvvnnn b b iy chloride greater than 250 mg/1 (pH) are generally more corrosive than alkaline waters
w2 A 1965 1966 1967 < .
= ; ) : - Specific A measure, in micromhos at 25°C, of the amount of electrical current that is con- Can b i t of dissolved solids i ticul -
; Aquifer 2 Occurs in the lower part of the Snow Hill Member of the Black Creek Formation. Com- Wells are not known to tap this aquifer in Cra- Contains water of good chemical quality in conductance ducted by one cubic centimeter of the liquid aenral‘l3 u:lfg ta;t::‘ ;r::l’int? (:?fiits‘;:::/:crln :oul?dsoex lii(:s:(ci azon:ilsli";a?nls,ar: uli?crrwiaste: uge?
posed of two sandy zones separated by a zone of gray clay and thin streaks of sand. Up- ven County. Test drilling data indicate spe- the west-central part of the county. In other i th > ifi duct ltiplied by 0.6 o » P . q -
6 per zone contains fine to medium-grained gray sand with some glauconite. Lower zone cific capacities for 2 inch and 36 inch wells parts the chloride content is greater than 250 N 3 : c/specic conduciancemuivipTicd by 0\
3 20 T T T FrCCTT T contains fine to medium-grained gray sand with thin streaks of clay. Thickness ranges should be about 1.9 and 2.8 gpm per ft after mg/l and concentrations of dissolved iron and Sodimm (Na) sl Large amounts of sodium are present in sea water which saturated the aquifers at High concentrations of sodium may indicate such conditions as contamination of fresh
Precipitation at New Bern from about 40 feet in the western and southern parts of the county to about 100 feet in the one day of pumping. fluoride exceed 0.3 and 1.5 mg/l respectively. Potassium (K) the time of deposition. It is also present in feldspar and in the cementing com- water by infiltration of brackish water, the presence of sea water, or the presence of ion-
p south-central part. Average thickness is about 60 feet. pounds betweer'l grains of the aquifer materials. Sodium concentrations in exchange minerals in the aquifer. Water containing concentrations of sodium and po-
', yvater from aqul.fer 2 in most places do not exceed 20 mg/l. Potassium is found tassium up to 50 mg/1 may be used for most domestic purposes. Water containing more
4 < 15 Occurs in the upper part of the lower member (unnamed) of the Black Creek Formation. Supplies water to municipal and industrial In the Cove City-Dover aren, aquifer 7 cons in phosphate, mica, and clay minerals that are abundant in the soils of the coun- than 50 mg/1 of these elements may cause foaming in high pressure steam boilers. Low
', \\\ Composed of beds of fine to coarse-grained gray sand interspersed with beds of gray wells in Lenoir and Pitt Counties and is one of taing water of~excelent- chemical quslity. In ty. Generally, potassium-bearing minerals are not very soluble in natural waters. sodium diets are usually prescribed for people with heart ailments.
I lay. Thickness ranges from about 80 feet in the extreme north d h two aquifers being t d by th | g : ? o
/\ :b \\ @ " z ?{he G :; tyeto aboﬁt i g g A a:ea x Averagc . i(:.:li(nn :sr; iss:ll::) u?;opfi?ts_ g i‘iy o Ne:rml%errz:pr?cear C{)ve ecfil&‘f/ V;; cl:sc i gcf (c)l:}lx::idzartiio::f ;}::j cg:::iiyée coer;ieer;gat:z:s rzf Bicarbonate (HCO3) Prod?ced by the reaction of carbon dioxide in water on carbonate minerals such Bicarbonate alone has little effect on the domestic utilization of water; in combination with
5 & T 10 capacities of 2 inch d 36 inch I i » L, ; > . as found in the limestone and shell material in the county. calcium and magnesium, it causes hardness. Also bicarbonates of calcium and magne-
E \\ id‘? _——, % trariinglthiso aquilfr;: a:':n estim;tl:ecd u:V cbes :tf:)‘ﬁt f,(;"{,mse ngjglii";::mio;crg?glc sueehiey ¥s: st sium decompose in steam boilers and hot-water facilities causing scale and release of
\ ',; & = 1 12 and 17 gpm per ft after one day of pumping. hl ' - carbon dioxide gas.
" \ 2 . || II : I " The deepest aquifer penetrated by test drilling during the investigation. Includes the lower Supplies water to municipal and industrial wells In the area west of Cove City and Fort Barn- Sulfate (SO4) Suli:tl: t:'nnl:ier:'lals aln? frequffntly present in shell and 1im§stone beds. These min- Sulfate may be_ reduced b¥ bacterial action to produce hydrogen sulfide and sulfur. Hydro-
- 5 . 2 part of the Black Creek Formation and the upper part of the Tuscaloosa Formation of W Eatoir soil B5in Coumien Al 5t 888 oF toes will. squifir B comikine wiler of sxvelient ¢ 4 : y ca cnu.{n_s.u ate, magnesium sulfat?, and iron sulfate, are dissolved gen su[ﬁde is a gas which has a disagreeable “rotten egg” odor, and when dissolved in
b} Late Cretaceous age and is composed of two zones of medium to cqarsc-gr?incd gray aquifers being tapped by the new wells of the chemical quality. Data are insufficient to A R P R MRS . wate;, it Bowons ok sulfuric' weid WINE: SPa G Wit gl g
‘o " sand separated by a zone consisting of beds of clay and fine to medium-grained sand. City of New Bern near Cove City. In the vicin- determine the quality of water in this aquifer - mends that public water supplies contain less than 250 mg/1 of this mineral.
2 Lo e e L s e e ™ e D b i o Lk g i 0 Thickness ranges fl:om about 60 feet in the western anq southe'rn parts of the county to i?y of Cove City and Dover, specific capaci- for other parts of the county, but the water Chloride (Cl) One of the most common minerals in ground water. Probably the principal source Chloride, in concentrations up to 250 mg/l, is acceptable to most users. Concentrations
1964 1965 1966 1967 1963 1964 1965 1966 1967 more than 160 feet in the northernmost part. Average thickness is about 125 feet. ties of wells tapping aquifer 8 are estimated is assumed to be salty in most of the central of chloride in.the county .is NaCl which was present in the sea water that satu- greater than 100 mg/l may create corrosion problems, and concentrations above about
HYDROGRAPHS OF SELECTED OBSERVATION WELLS AND BAR CHART to be about ~17 and 24.5. gpm per ft after one and southern parts. rated the aquifers at ttge time of deposi_tion. $mall amounts are present in rain 500 mg/l when combined with sodium, impart a salty taste to the water. U.S.P.H.S.
‘ OF MONTHLY PRECIPITATION day of pumping. water, and other possible sources are industrial wastes, sewage and fertilizers. recommends that public water supplies contain less than 250 mg/1 of this mineral.
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