WATER-RESOURCES OVERVIEW OF THE
MISSISSIPPI GULF COAST AREA

by

B. E. Colson and E. H. éoswell

Hydrologists
U. S. Geological Survey

U. S. GEOLOGICAL SURVEY
Open-File Report 85-94

Prepared in cooperation with the

DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS
MOBILE DISTRICT

Jackson, Mississippi
1985



UNITED STATES DEPARTMENT OFf THE INTERIOR

WILLIAM P. CLARK, SECRETARY

GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional Information write to:

District Chiet

U.S. Geological Survey

Water Resources Division

100 West Capital Street, Suite 710
Jackson, Mississippl 39269

Telephone: (601) 960-4600

Coples ot this report can be
purchased from:

Open-File Services Section
Western Distribution Branch
U.S. Geological Survey

Box 25425, Federal Center
Lakewood, Colorado 80225
Telephone: (303) 234-5888



CONTENTS

Page
AbStract-—=—-c e e e e e 1
Introduction---cecmmcmcmc e e ——— e —————— 2
Purpose and scope--------=cmecmmcmcacnoo B et P 2
Physical setting-=---ccocmmmcccmcmccee o LT T 3
Water USe-=memem e e e ettt LR 7
Surface Water-cm e oo e e 8
Principal drainage----- T e EE 8
Pascagoula River-----cececocmccaao-o B L P 8
Tchoutacabouffa River--e-eeeecmmc e 13
Biloxi Riveremeemem e e 13
Wolf River--ceece e 16
Jourdan River-----cememoc oo e 16
Pearl River-ceeemecommme o cecaceas Ammme e e —mecme——as 19
Surface-water quUality---ceeemmm e 19
1 0 21
Tidal Records-----=-cemcmmccccacaao B LT T TP 21
Ground Water-mem e m o e e e 25
AQUIT OIS mm e m e e e e e e e 25
Aquifer hydraulic characteristicS--=--emmmmmmmmcmmc e 54
Water-Tevel changeS----cemcmccm e c e 56
Saltwater encroachment--c-ccmecmoccmm o 56
Ground-water quality----cecmecm e 61
DYV 11Ty gy 63
Selected referenCes—--e-- e oo m e e 66
Appendix A-Index to surface-water quality data--------coce-ceoao 69
Appendix B-Summary of ground-water quality data------=------ ---- 109
ILLUSTRATIONS
Figure 1. Map showing area of investigation, geographic
features, and location of gaging and water-quality
StatioNS-—mmem e e 4
2. Geologic map of a part of southern Mississippi------- 5
3. River basins and hydrologic units in Mississippi
coastal aread-----—c-mmccmmce e 9
Figures 4-9. Duration curves of daily flows,
4. Red Creek at Vestry, 1958-82----cecmcmmccecccccceeees 12
5. Escatawpa River near Agricola, 1973-83----cccmeace-m- 14
6. Tuxachanie Creek near Biloxi, 1952-7]1-cceccccmacmaann 15
7. Biloxi River at Wortham, 1952-82--ccccccmmmmcm e 17
8. Wolf River near Landon, 1971-82---ceccmcmmcmcmcaaaaa 18
9. Pearl River Bogalusa, LA, 1938-83-c-ccccmmcmccmeaa—- 20



Table

10.

11.
12.

13.
14.

15.
16.
17.
18.

19.

20.

21.
22.
23.
24.

1.

SN
. . .

w

ILLUSTRATIONS--Continued

Index map of the Mississippi gqulf coast showing
location of quadrangles for which flood boundaries
of Hurricane Camille are delineated-------=cce-c-ou--

Index of Federal .Insurance.Administration maps-------

Density of major water wells in Mississippi qulf
C0aSt Ared--=-=—me e

Geohydrologic section of Hancock County----=---==-=---

Geohydrologic section A-A' along Gulf from Pearl
River to Alabama--===----c-em e

Geohydrologic section B-B' from Cat Island to
latitude 31° northe=--eoco oo e

Geohydrologic section C-C' from Horn Island to

Greene County----=-e-ececeocaa-- b mm—————
Citronelle Formation and its relation to underlying
AqUIferS = -

Potentiometric surface of the upper part of the
Miocene aquifer system, fall 1981, in Jackson,
Harrison, and Hancock CountieS---=-cmomcccmcmccaa -

Configuration of the bases of the moderately saline,
slightly saline, and frshwater zones in the coastal
counties, Mississippi-m===c-mcmccmcmomcmmeeeao

Hydographs showing water-level changes in
representative wells in the Moss Point-Pascagoula

Hydrographs showing water-level changes in
representative wells in the Biloxi-Ocean Spring area
Hydrographs showing water-level changes in
representative wells in the Gulfport area-----------
Hydrographs showing water-level changes in
representative wells in Hancock County--------=------
Graph showing depth-temperature relation for ground
Water = s e

TABLES

Geologic units and their water-bearing properties----
Sumary of streamflow data---------c-c-ccammaaaaaa--

Summary of time-of-travel studieS------cocmcacmaaaoo
Hurricane tide elevations along the Mississippi

gulf CcOaStm-=mm e e
Records of selected water wells in Hancock, Harrison
and Jackson Counties, Mississippi-----=-=cececacaa-a

Summary of pumping tests in Hancock, Harrison, and
Jackson Counties, Mississippi--=---=mccmcmoocacaaa-

30

58
59
60
64

10
11

24
36
55



WATER-RESOURCES OVERVIEW OF -THE MISSISSIPPI GULF COAST AREA

by B. E. Colson and E. H. Boswell

ABSTRACT

The Mississippi Gulf Coast region extends from the Mississippi-
Louisiana boundary at Pearl River eastward to the Mississippi-Alabama
boundary and includes Hancock, Harrison, and Jackson Counties,
Mississippi Sound, and the barrier islands. The region is underlain by
southward sloping irregular beds of sand and clay that range from
Miocene to Holocene in age.

The Miocene aquifer system in the Gulf Coast area includes water-
bearing zones in the Pascagoula and Graham Ferry Formations. The.
Citronelle aquifer and younger strata overlie the Miocene aquifer
system. Freshwater extends to depths ranging from about 1,200 feet east
of Pascagoula to slightly more than 3,000 feet in western Hancock
County. Most large wells in the area range from 400 to about 1,000 feet
in depth and commonly produce 500 to 1,000 gallons per minute.

Water-levels have declined regionally about 2 feet per year during
the past 30 years. In the Pascagoula-Moss Point area, concentrated
large withdrawals since about 1900 have caused declines of as much as
136 feet. In the Biloxi-Gulfport area declines have been as much as
100 feet from above land surface to about 50 feet below land surface.
Although these declines seem large, most of the region can accomodate
much larger declines, and the aquifers are capable of yielding much
larger quantities of water.

The major streams in the region include the Pearl, Jourdan, Wolf,
Tchoutachabouffa, Biloxi, Escatawpa, and Pascagoula Rivers. Back Bay of
Biloxi and St. Louis Bay are promiment estuarine features. The Pearl
and Pascagoula Rivers are the principal drainage from central and
southern Mississippi. The Escatawpa River is a tributary to the
Pascagoula River. The other rivers drain directly into Mississippi
Sound, Back Bay of Biloxi, or St. Louis Bay. The region is subject to
flooding from land surface runoff from excessive precipitation and from
hurricane-induced flood tides.

Surface water in the region generally is soft, acidic, and low in
dissolved solids. Suspended sediment concentrations are low; however,
some streams are high in organic color. All streams are subject to
saltwater intrusion.



Ground water 1is generally of good quality but locally contains
excessive concentrations of dissolved solids. Saltwater intrusion has
not been observed except in shallow aquifers that are hydraulically con-
nected to estuarine streams. Water-quality problems in deeper aquifers
~are related to freshwater-saltwater interfaces that occur in all con-
fined aquifers. Water temperatures range from about 68 F in very
shallow wells to over 100 F in the deepest aquifers.

From Biloxi westward, the deeper aquifers are virtually undevel-
oped. Fresh surface water is used by industry in the Pascagoula area.
Brackish surface water is used in the Biloxi area for thermoelectric
cooling. A1l public water supplies and some industrial water supplies
use ground water; however, most of the water .used in the area in terms
of volume is brackish surface water. Total water use in 1980 was about
50 million gallons per day from ground-water sources and about
720 million gallons per day from surface sources.

INTRODUCTION

The U.S. Army Corps of Engineers, Mobile District, is making a
water-resources management study that includes the three counties that
border the Mississippi Gulf Coast. The Corps of Engineers study was
authorized by resolutions adopted in June 1972 and March 1973 by the
Committees on Public Works of the Senate and House of Representatives,
92d and 93d Congresses of the United States. In 1984, the U.S.
Geological Survey entered into agreement with the U.S. Army Corps of
Engineers to provide a summary of available hydrologic information for
the area.

PURPOSE AND SCOPE

This report summarizes the published and open-file hydrologic
information available for the three-county Mississippi Gulf Coast area.
The sources of information include the publications and files of the
U.S. Geological Survey and other agencies. Surface-water records were
run on standard analytical programs to compute statistical relations for
low-flow, average flow, and high-flow conditions in major streams.
Particular attention was directed to the hydrology of streams at points
of entry to the area, and to the problem reaches of the streams within
the area. Available publications and file data on ground-water
resources are summarized from- the standpoint of recharge areas, deli-
neation of aquifers, ground-water use, changes in water levels, and
changes in water quality. No previously unreleased data or interpreta-
tive information are presented.



PHYSICAL SETTING

The Mississippi Gulf Coast region is bounded on the east by the
Mississippi-Alabama state line and on the west by the Pearl River, the
common state boundary with Louisiana. The region includes Hancock,
Harrison, and Jackson Counties, Mississippi. Sound, and the barrier
islands situated 10 to 12 miles south of the shoreline. The three coun-
ties have a combined area of about 1,800 m12 The Mississippi Sound
comprises about 800 miZ of additional area. The four pringipa] islands,
subject to changes in area, include a total of about 50 mi¢ (fig. 1).

The climate of the study area is characterized by heavy rainfall,
hot summers, and mild winters. Rainfall averages about 60 inches
annually, and relative humidity generally remains high throughout the
year.  Temperatures during the summer months seldom exceed 100° but
often reach 90° (Newcome and others, 1968).

Land forms in the coastal area, described in detail by Brown and
others (1944, p. 17-31), include the Long Leaf Pine Hills, the Coastal
Pine Meadows, the alluvial plains of the larger streams, beach ridges,
sand dunes, and barrier islands.

The beds exposed at the surface in the area range in age from
Miocene to Holocene (fig. 2 and table 1) The area is underlain by a
south-southwestward dipping series of deltaic and estuarine sediments
that are composed mostly of clay, silt, sand, and irregular beds of
gravel. The oldest exposed strata have been assigned to the Pascagoula
Formation and are Miocene in age whereas the younger Graham Ferry and
Citronelle Formations were considered to be of Pliocene age in
Mississippi by Newcome and others (1968).

The Citronelle is a blanket deposit that overlies both the Graham
Ferry and the Pascagoula and extends beyond the study area to the north
(Boswell, 1979). The Citronelle in the coastal area is overlain by
Pleistocene and Holocene coastal and terrace deposits and alluvium.

The south-southwestward slope that is characteristic of the older
units is the result of gradual subsidence (sinking) in the Gulf Coast
geosyncline. The younger beds exhibit successively less southwestward
slope. Most of the units thicken down the dip to the southwest (Brown
and others, 1944).

The major streams in the area (fig. 1) include the Pearl, Jourdan,
Wolf, Tchoutachabouffa, Biloxi, Escatawpa, and Pascagoula Rivers. These
streams have well-defined inland channels that provide drainage for the
mostly rural area. Back Bay of Biloxi and St. Louis Bay are large
estuarine features.

Major population centers within the area of investigation include
Pascagoula-Moss Point, Biloxi-Ocean Springs, Gulfport-Long Beach-Pass
Christian and Bay St. Louis-Waveland. Also included is the National
Space Technology Laboratories area, Keesler Air Force Base, and U.S.
Naval Construction Battalion Center.
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Escatawpa River (total drainage area, 1,037 mi2) is tr1butary to
the Pascagoula River. Sevéral large 1ndustr1es are located in the lower
part of the mostly rural:Escatawpa River basin. The penetration of
saltwater in Escatawpa River was reported- 15.5 miles upstream of its
mouth on September 16, 1954 (Harvey and others, 1965). The minimum
observed flow of 37 ft /s occurred in 1954 on Escatawpa River upstream
from the study area near N11mer Ala., (dra1nage area, 506 mi 2y, The
average flow is 923 ft3 /s and a f]ow of 120 ft3 /s is exceeded 90 percent
of the time near Wilmer (table 2).

Records since 1973 are ava1]ab1e for Escatawpa River near Agrlcola,
Miss., (dra1nage area 556 miZ). The minimym observed f]ow of 137 ft3/s
occurred in 1978. The average flow is 1,268 ft3 /s, and flow of
210 ft3/s is exceeded 90 percent of the time (table 2). A duration
curve of daily flows for Escatawpa River near Agricola for the period
1973-83 is shown in figure 5. The maximum known flood reached an eleva-
tion of 72 feet in March 1929 on the gage near Agricola.

Tchoutacabouffa River

The eastern part of Harrison County and the western edge of Jackson
County are drained by the Tchoutacabouffa River. The Tchoutacabouffa
River basin, which contains 242 miz, is mostly rural and lies primarily
in the De Soto National Forest. The Tchoutacabouffa River flows south
to a point just north of D'Iberville and then turns southwestward to
enter the Back Bay of Biloxi near the mouth of Biloxi River. The prin-
cipal tributar¥ of Tchoutacabouffa River is Tuxachanie Creek (drainage
area, 94.9 mi Other tributaries include Hurricane Creek, Bayou
Billie, and Bayou Costapia.

The drainage area of Tuxachanie Creek is 92.4 mi2 at State
Highway 15 near Biloxi. The channel is about 26 miles long upstream of
State Highway 15. The slope between points 10 and 85 percentile of the
26-mile distance is about 7 feet per mile. The average discharge of
Tuxachanie Creek at State Highway 15 near Biloxi is 177 ft3 /s (table 2).
The 7-day low flow for a 10-year recurrence is 2.8 ft3 /s. The flow in
Tuxachan1e Creek at State Highway 15 near Biloxi equals or exceeds
8.6 ft3 /s 90 percent of the time (table 2). A duration curve of daily
flows for Tuxachanie Creek near Biloxi is shown in figure 6.

Biloxi River

The Biloxi River along w1th its two principal tributaries, Little
Biloxi (drainage area, 76.6 mi2) and Saucier Creeks (drainage area,
48.3 mi? ), drain 271 mi2 primarily in central Harrison County. The
Biloxi River begins at an elevation of about 335 feet about 15 miles
north of the Stone-Harrison County line, flows southeast for about 40
miles and discharges into Biloxi Bay (fig. 1). The streambed reaches
sea level about 6 miles upstream of the mouth near Lyman.

Zero flow was observed in the Biloxi River at the gage near Lyman

(251 mi2) in 1965 due to tide effect The minimum discharge observed
without tide effect, 41.3 ft3 /s, occurred in 1966. The average

13
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discharge of the Biloxi River at Wortham (96.1 mi2) is 187 ft3/5
(table 2). The minimum discharge observed at Wortham of 1.1 ft3/s
occurred on October 21, 1963 The 7-day low flow at Wortham for a
10-year recurrence is 2 2 ft,/s~and a flow of 7.8 ft3/s is exceeded
90 percent of the time. A duration curve of daily flows for Biloxi
River at Wortham is shown in figure 7.

The maximum elevation- recorded on Biloxi River at Wortham since
1952 of 42.26 feet occurred on April 27, 1964. The flood of 1948
reached an elevation of 44.5 feet, and from the information by local
residents, the floods of 1916 and 1928 reached about the same elevation.

The minimum d1scharge of 3.1 ft3/s observed on Sau01er Creek near
Wortham occurred in 1954. :The: minimum dlscharge of 3.4 ft3/s observed
on Little Biloxi River near Lyman occurred in 1963.

" Wolf River

The Wolf River drains 368 miZ including the western part of
Harrison County and the northeastern corner of Hancock County. The
main-channel length is about 64 miles from the drainage divide to the
mouth in St. Louis Bay. The largest tributary with 42 miZ is Crane
Creek.

Time-of -travel studies on Wolf River conducted in September-October
1972 are shown in table 3. Daily streamflow records are available for
the gaging station at State Highway 53 for the periods October 1944 to
June 1948 and September 1964 to September 1971 and for the gaging sta-
tion near Landon from October 1971 to date. The average flow is
668 ft3 /s or or 29.45 in/yr at the site near Landon The 7-day low flow
for a 10- year recurrence interval is 43.6 ft3/s (table 2); a discharge
of 82.3 ft3/s is equaled or exceeded 90 percent of the time. A dura-
?1on curve of daily flows for Wolf River near Landon, Miss., is shown in

igure 8.

Jourdan River

Most of Hancock County is drained by the Jourdan River, which flows
southeast across the central part of the county. Including Catahoula
Creek, the principal tributary, the Jourdan River flows for about
42 miles before emptying into St. Louis Bay (fig. 1). Bayou LaCroix
drains Devils Swamp from the west and enters Jourdan River just upstream
of St. Louis Bay. The total drainage area of 391 mil ijs mostly rural
with urban areas concentrated along the coastline near Bay St. Louis,
Miss.

Other tributaries to Jourdan River include Bayou Bacon, Rotton
Bayou, and Dead Tiger, Mill, and Hickory Creeks.

16
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Pearl River

The Pearl River basin drains 8,674 mi2 of which about 7,750 mi2
are in Mississippi and -the- remainder in Louisiana. The Pearl River
forms the boundary betweew ““Louisiana: and Mississippi for ‘about
112 miles.

The most downstream=continuous record station is Pearl River near
Bogalusa, La. The draina% area at this site is 6,573 mi¢ and the
average discharge 9,671 ft /s (table 2):. The 7- day low flow for a
10-year recurrence is 1,170 ft3/s and the minimum observed discharge of
1,020 ft3/s occurred in 1963. A duration curve of daily flows for Pearl
R1ver near Bogalusa is shown in figure 9.

Surface-water Quality

Streamflow and water-quality data are obtained by the U.S.
Geological Survey from a network of sites (fig. 1). The U.S. Geological
Survey currently operates two continuous-record stations and four
partial-record stations in the area. Specific hydrologic information
has been collected at numerous sites in the three-county area as a
result of various projects. An index to water-quality data available
from the U.S. Geological Survey is given in Appendix A.

Surface waters in the streams of the area are generally suitable for
most uses. Chemical analyses indicate that the water in freshwater
streams is generally soft, acidic (5.0 to 7.0 pH units), with low con-
centrations of dissolved solids. Hardness is usually less than 50 mg/L
and the dissolved-solids concentrations less than 100 mg/L. The con-
centrations of dissolved oxygen are usually greater than 4 mg/L, which
is sufficient to support a healthy fish population (Brahana and Dalsin,
1977). Discharge of waste into streams increases the dissolved-solids
content and decreases the dissolved oxygen depending on the amount and
types of waste material. Dissolved solids derived from ground-water
discharge increases the dissolved mineral content of streams during low
flow periods. Tanic acid, leached from decaying vegetation, is a source
of high color in some streams. Suspended-sediment concentrations in
streams generally are 1low but occasionally exceed 100 mg/L during
periods of storm runoff (Newcome and others, 1968).

The movement of saltwater upstream during high tide causes mixing
with freshwater and increases the dissolved solids concentrations in
estuarine streams. The distance upstream and extent of the increase in
dissolved-solids concentrations is dependent on freshwater stream
discharge and tide stage. Saltwater intrusion was reported 10 miles
upstream of the mouth of Jourdan River on March 5, 1974. Penetration of
saltwater in Escatawpa River was reported 15.5 miles upstream of its
mouth on September 16, 1954 (Harvey and others, 1965). The streambed of
Wolf River is below sea level for at least 10 miles upstream of the
mouth (Newcome and others, 1968). There is a potential for saltwater
$ncr?achment on all coastal streams where the thalweg is below sea

evel.
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Floods

The Mississippi Gulf Coast is subject to floods from two distinct
sources (1) headwater floods caused by excessive precipitation.on the
drainage basins and (2) hurricane induced flood tides -along the coast.
It is beyond the scope of this report to discuss all areas of known
flooding. Instead, the intent of this section is to identify some of
the flood-plain management activities and flood studies, past; present,
and future.

The city and county communities in the three-county area have taken
various approaches toward managing flood-prone areas. As a result of
Hurricane Camille in August 1969, a series of 12 hydrologic atlases were
prepared by the U.S. Geological Survey that. delineated Hurricane Camille
flood boundaries (fig.-18). Additional data are presented that express
the relation of high-tide elevations at Biloxi to the probability of
being equaled or exceeded in any year.

A1l three coastal counties and nine cities are covered by Flood
Insurance Administration maps (fig. 11). These maps delineate the
100-and 500-year flood boundaries. Velocity zones have been delineated
along the coastline of the three counties.

Information on peak stages, discharges, and flood statistics is
available for the sites of U.S. Geological Survey continuous-recording
stations (fig. 1). At other stations that record only peak stages, the
U.S. Geological Survey has calculated peak discharges from stage-
discharge relationships.

Tidal Records

Records of storm tides for the Mississippi coast since 1882 have
been recorded at Biloxi by the Corps of Engineers and others. A tide
gage is located near the center of the Louisville and Nashville Railroad
bridge across the Back Bay of Biloxi. Tide gages with much shorter
records are operated by the Corps of Engineers at Mobile and Dauphin
Island, Ala., and Pascagoula and Pearlington, Miss. Significant tide
elevations at various points along the Mississippi coast for more than
20 hurricanes since 1893 have been recorded by the Corps of Engineers,
the U.S. Geological Survey, and others. Data pertaining to some of the
highest tides of record are shown in table 4.
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GROUND WATER.

The Mississippi Gulf Coast area is rich in ground-water resources.

The first flowing artesian well is reporteé to have been drilled in 1884
and until recent years'the population along the coast had been supplied
with water by flowing wells that had artesian heads as h1gh as 60 to
80 feet above sea level. The drilling firms operating in the coastal
area reported to G. F. Brown™{1944, p. 66) that a total of 83 wells had
been drilled by 1901 and by 1903 there were 119 wells, the deepest of
which was 1,550 feet. By 1979, U.S. Geological Survey files contained
records for about 4,200 wells 1located within about 6 miles of the
coastline. In 1984, there are about 5,000 wells and the number con-
tinues to increase. A descr1pt1on of maJof wells is given in table 5.

The large number of major wells in the area (fig. 12) reflect the
abundance of fresh ground water and the growth of population - and
industry along the coast. A favorable  aspect of the ground-water
resources 1is quality; many of the wells produce water that requires
little or no treatment for general use (Newcome and others, 1968). The
availability of ground water is enhanced by the artesian pressures in
the deeper aquifers that result in the natural flows or near-surface
water levels that persist until today, except in areas where Tlarge
volumes of water have been withdrawn.

Aquifers

The south-southwestward slope of the older stratigraphic units is
the result of Jlong-term geologic subsidence in the Gulf Coast
geosyncline. The younger units exhibit successively less southwestward
slope, and most of the units thicken down the dip to the southwest
(Rainwater, 1962, fig. 25). Sediments are composed mostly of clay,
silt, and sand. Irregular gravelly sand beds occur throughout the
Miocene and Pliocene age deposits.

The distribution of the ground-water resource is not uniform and
the freshwater zone thickens westward from the Alabama line to Hancock
County (Brown and others, 1944). The number of major aquifers
underlying the coast has not been established, but water-level differen-
ces indicate that several separate water-bearing zones probably underlie
most of the coastal area. The water-bearing zones are composed of
discontinuous sandy beds that are highly irregular in thickness and
areal extent. Figure 13 is modified from a geohydrologic section across
Hancock Couny (Newcome, 1967a) that demonstrates typical subsurface con-
ditions in the coastal area.

The geohydrologic conditions in the Mississippi coastal area are
illustrated in figures 14, 15, and 16. The relative positions of the
water-bearing units and the freshwater-saltwater boundaries are shown
schematically and representative water wells show the range of develop-
ment.

25



(8} UO BJB SPIODAI YOIYM 10} Jdjawelp U

labie| 10 seyoul aAl S||oMm |ly) "eale }seod Jnb 1ddississI Ul sjjom 19)em solew jo Ausueq--—-g| 9inbig

Z

ALABAMA

r 4
SalIN 02 ot

_— i —— =

MDODNVH

[ J ——

UO|}800| U0 }¥
s|iem 8Jow 10 JNO4

ftom o|Buig
NOILVNVIdX3




"Aluno) %202uUBH }JO UOI}D3S oi6ojoipAyoag-—'g| ainbiqg

(8.961 'OwWO0dImeN woig)

0

0

0

0004 —

1

0se

1

1

002

0s1

00S

ELER
v3s

ooz -

3N

NOILD3S 40 NOILVION sBuoq (04ju0d

oJe sauy| [Bd(1J6A
MS

8Jojinby

vl NOILVYNV1dX3

ALNNOD

DOONVH \

4 \i\“

7

i Al
i A

CK
TY

HARRISON

—COUNTY

O
[S]
z
<
X

COUN

MS

HANCOCK
COUNTY
LOUISIANA

-00S¢C

—0002

0061

—0001

006

| 13431
v3§

- 00¢-

H



‘BweQqely 0} 19AIY |JBO4 WOl §ing Buoje y-y uonodoes 9160j01pAyoen - ainbiy

(Z1-10 "Pp8I "#10uI0 PUt waesg Woi) PMILUPOM)

.000€ = ny — - ~.000€
- ~ P L B ue vaous VOII28E ja vanedo
W I~ R e
Qe RV FALY 0
27 -7 WIBANN 11IM »0Cd | NIJUOS
,0052 W -.0082
» .
5" - s .-
a2 - ALY INIS IuaIN -7
L - -
7 - -
wa) . - » el -
.000Z e - b R PP o ) l- 0002
Lord 3, 10eN
-}
ov2"
N0
)
w03
0081 10?41 szi0 L oost
oy Qo—J— (3]
o | P
.000t - -1 {oox 0001
73%! - ﬂu N .
1SN " i sezn
90z0 ] - oce
0910 ; ron 21
009 _ — ¢ b k009
g EON m Au33 WnYHY pe
Set e
° vocd NOQLYNEOS "I
; ¢
13A37 - ¢ - r - ' REVEY
v3s L B w4 TENoELY | || e 2
| [ ~ / ! Do | f | i
= ¥ 3 o > n = -~ »xn @ s
36 §9¢ i3 L P e HIRE:
<0 3] 2 T oo - L S 2 oo} - : 2
ol 6 3 3 L35 3 ° & s £ 0S8, 1 22
S92 " 2z - 2 cle z o O cle™ " e “ 2
<2 NIEe) H < S Q o QIS5 » 21°
2 = s - o2 = a 20" 3 3|~
- s Q ul T = < So 2
o - o s 3] . "M
w 3 w x
2] ]
v v

Y

IS



.000€
0082
0002
0051
0001
005 4
13437 ]
v3s
00~

"Ylou L € apnilie) O} puels| 1B WOl ,g-g uoloas 2160j01pAyoan-—g| ainbiy

(Q) 19 yp@) Ri1eyjQ PUt UMOIG WO DOI}IDOMN)

H3IANNN 1

I T

S3IUN §1

J3Im Een

N330S

1}

RREL
IAILYINISIHdIY

5ol
s
e
At oN
\w‘\ll\\> - (.’AYAO
b - - m‘I/ﬂ/o
"
Ov.n.wOi —
e
{ -
\\
(\\
-
-
$ 318vL M

031811 1ON =
SI1IM Ivdraal S

=
bt ) 1 1
z HE 2 H
Q ol> z .
Oto o ~
© ﬁc o ©
- 3 £ v
< o2 :
- «
-4 - ©
2l

nty
ounty

ng _Coun
ne

to
Harriso

BHoxi River —

— 7 L/u!\h/l./\/\/

* T BT U0 URTUV USTIIFF ;3 udiTé#Soq _I.OOOﬁ
{20681 '1ONYD) 00RZ- ¥ILYM INIVS ALINDIIS 4O ISYE
\.»..\» ]
5
I su l-.0062
-~ 38y conm | N $<
N s
Ay ”R
~ Ny
AN g-z
~ z
S~ wsz
- S wa® f.ooom
owZ
- -
ZgZ
22>
=
n-
°a
a -.0051
n:.._
2
ﬁ&o " \
- oong_ r.0001
102 489
e | ‘ﬁ&(r
229 ¢ sor
-
53 §ren 8811} I-.00§
7¢¢ |
1219 -
1€€1 ..wzom:o
\nlv\H“\V\\_ IREVER
v3s
m»_mOuwo
AY1ISYO)D
| i L. 1 ' I r.ooo
: z - 2 2 o
H 3 o . N s ¥
: ’ $ s @ EE
N ' "
° 3 < - s -m
B ° z m ° s
.
H ° - -
< P v 3
- (S ” ()
w <
”n H

A}

-



0092

1dAssISsI ‘AJUNOD BUBeID O} PUBIS] WIOH WOl ,D-D uonoes dbojoipAyoen—-gt enbiy

(Lt M 'PPEL 'S/0410 PVe vasig @ei) POIHOON)

QGreene County.
o Qeorge County

t

U

f
i

Deor

[

s uu.: 1 10§ N33NOS
o uIGRON 1134 610
g vvo- [
» ‘ww“
> 1134 ALY LNDS DugBY
~onsY?
 J
m,.onwo.ia
onY
Y, T L B
rog i) - APRTAIERE — oo - Y
upur 22t 7 s —
- O,rtiw-Ow © - \
n
\ \
— O‘OW‘&
— o3 4)90
— 10»?4_.&
sl via
— HOWLY
e - —
i — -

]
I WN 0}

ord |

===

J—
4

llllll

29¢4

.\
Auy3d

—

COCATAWPA —

(1Y) |u|
i ]

61180430 VL

L B1p uS UMBUS ¥OIONT )0 ueyI9BeY
v 1
o
0093
&
3
1 0002
NE“ .
0 -
gz3
F”W 7
6% o
mw 0091
.!U
FH
“ 2
TTd-- 0004
\
091D~ ~%ve
1414@6 fooo
‘e =
— - -
sei0 aNINOELT
e — | 13431
ORNOS MHE Vit
I~ W
P L
i

MOSe POMT —

SECTION A-A'—




Aquifers in the gulf coastal counties include the Miocene aquifer
system (Newcome, 1975), the Citronelle aquifer (Boswell, 1979) and
aquifers in younger alluvial and coastal deposits (tab]e l) According
to Newcome (1975), o

“The Miocene sequence in southern Mississippi has been sub-
divided by some workers into the Pascagoula Formation,
Hattiesburg Formation, and Catahoula Sandstone--from youngest
to oldest--but these divisions cannot be reliably identified or
traced in the subsurface. Likewise, a 400- to 900-foot thick
unit at the top in the coastal counties has been identified as
Pliocene in age on the basis of fossil evidence and assigned
the name Graham Ferry Formation. Aga1n, the unit cannot be
distinquished from the next lower formation by lithological,
geophysicalo®%or hydrological means. Consequently, all the
material between the Citronelle Formation, a blanket deposit of
Pliocene age, and the limy Vicksburg Group of Oligocene age is
herein considered to compose the Miocene aquifer system."

Although the formational subdivisions of the Miocene Series are not
accepted by all authors, the units as delineated by Brown and others
(1944, plates 7, 10, and 12) are useful in defining water-bearing zones
and in general correlations of aquifers in the coastal area.

The Citronelle Formation, a blanket-type deposit that partly
overlies the recharge areas of all older coastal aquifers (fit. 2), is
relatively flat-lying, sloping southward at a rate of less than 10 feet
per mile (Boswell, 1979). Erosion has dissected the formation, and
valleys a few miles north of the coast are incised into the underlying
formations. According to Brown (1944) near the coast the Citronelle
questionably has continuity into the subsurface and 1is covered by
younger deposits (fig. 2). Minor aquifers occur in alluvial deposits
in the larger valleys and in the younger coastal deposits that overlie
the Citronelle Formation.

The source of water in all coastal aquifers is precipitation on the
outcrop (recharge) areas. The water initially moves downward until it
reaches the water table or a layer of impermeable material. Water then
moves laterally until it discharges into streams or moves generally
southward down the dip beneath confining beds toward areas of artificial
discharge (pumping wells) or natural discharge (upward leakage to
shallow sediments or to the sea beyond the barrier islands).

Identification of recharge areas is complex, because of the blanket-
type deposits of the Citronelle Formation that overlie the older
aquifers (fig. 17). Much of the precipitation is first absorbed by and
stored in the highly permeable Citronelle and subsequently moves into
the underlying aquifers or discharges into streams. The rate and volume
of recharge is controlled by the hydraulic head in the aquifers and the
thickness, character, and degree of interconnection of beds. Inland
recharge areas are considerably above sea level. The regional hydraulic
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gradient is low, less than 5 feet per mile, and the gulfward slope is
interrupted by cones of depression where large volumes of water are
pumped (fig. 18). Generally, the recharge areas lie to the north-
northeast (fig. 2). Newcome. and others (1968) concluded that. the
'shallowest aquifers that “aré” commonly tapped by large capacity wells
along the coast are "replenished in an east-west band that crosses the
south end of Stone County" and that the aquifers that occur at inter-
mediate depths along the cpast are recharged in an east-west band at the
latitude of Wiggins. The deepest freshwater aquifer receive recharge in
an area north of the latitude of Wiggins. The deepest aquifers that
contain freshwater just north of the study area in Pearl River, Stone,
and George Counties contain saline water in the coastal counties (Gandl,
1982). :

Wells on the barrier islands confirm that freshwater in some of the
coastal aquifers occurs at least as far south as the islands, and the
relatively low dissolved-solids content of water from these wells indi-
cates that the freshwater-saltwater interface in the shallow to modera-
tely deep zones is probably some miles to the south of the islands. The
deepest water wells on the island do not exceed 1,200 feet and thus the
Gulfward extent of freshwater in the deeper coastline aquifers is
unknown.

The source of most fresh ground water used in the Gulf Coast area
is the upper part of the Miocene aquifer system in strata considered to
belong to the Graham Ferry Formation as defined by Brown (1944,
plate 12). In the Pascagoula area, the entire freshwater section of the
Miocene aquifer system is developed, but from Gulfport westward only a
few wells penetrate the lower part of the system (figs. 14, 15, and 16).

Recent studies (Gandl, 1982) show that the base of the freshwater
zone in the system increases in depth from about 1,200 feet east of
Pascagoula to more than 2,400 feet in the Gulfport area and to about
2,000 feet at the mouth of the Pearl River and that the deepest fresh-
water extends slightly below 3,000 feet (fig. 19) in the western part of
Hancock County. The base of the slightly saline zone increases from
about 1,800 feet east of Pascagoula to about 3,200 feet in western
Hancock County. The depth to the base of the moderately saline zone
increases from 2,000 feet to over 3,600 feet in the same area (fig. 19).

Most large wells in the coastal counties are made at depths ranging
from about 400 to about 1,000 feet and only a few wells exceed
1,200 feet 1in depth (table 5). Among the exceptions are a well
1,900 feet deep in Port Bienville Industrial Park (Hancock County) and a
2,400-foot well drilled recently at Gulfport. Wells commonly produce
500 to 1,000 gal/min. Very high pumping rates are feasible in some pla-
ces; for example, the highest measured pumping rate was 5,865 gal/min
{rom a 672-foot well at National Space Technology Laboratories (Newcome,

967a, p. 12).
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EXPLANATION
———-2400 —— Contour showing altitude of the base
of the specified zone. Contour
interval is 200 feet. Datum is sea level. rE
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saline, and freshwater zones in the coastal counties, Mississippi
(modified from Gandl, 1982).
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Aquifer Hydraulic Chracteristics

The hydraulic characteristics of aquifers, determined by means of
pumping tests or by estimates, are used to plan well construction and to
provide a basis for management studies. Wells can be designed for the
most efficient operation where planning 1is based on known charac-
teristics. The most economical and efficient planning for ground-water
production can be done by basing distribution of wells and withdrawals
on studies of aquifer hydraulic characteristics or, more effectively, by
aquifer digital modeling.

Aquifers in the coastal area are characterized by great variation
from place to place in transmissivity (theicapacity to transmit water).
Transmissivity is the product of hydraulic conductivity (a function of
the size and arrangement and interconnection of pore openings) and
aqu1fer thickness. Newcome (1971) reported that values as determined by
pumping tests in the coastal area range for transmissivity from 1,800
to 26,000 ft/d; for hydraulic conductivity, from 26 to 230 ft/d; and
for storage coefflcients for confined aquifers in the coastal area, from
0.0001 to 0.0007, averaging about 0.0003. Storage coefficients can be
used in the calculation of the volume of water derived from compaction
of the aquifer and associated clay beds as pressure is lowered.

Aquifer characteristics determined through pumping tests are speci-
fic for the aquifer in which the well is screened and for the vicinity
of the pumped well. In the coastal area, the freshwater section com-
monly includes several aquifers, and the transmissivity of the aquifer
system equals the combined value for all aquifers.

The freshwater zone thickens and individual sand beds become
thicker and more numerous from east to west. Hydraulic conductivity
values generally are higher for thicker beds of sand (Payne, 1968,
p. 6), a concept supported by values for hydraulic conductivity found in
the coastal counties (table 6). Average values are 66 ft/d for Jackson
County, 126 ft/d for Harrison County, and 115 ft/d for Hancock County.
Using data from table 6, thickness of the freshwater zone from Gandl
(1982), and cumulative sand (aquifer) thickness from geophysical 1ogs
average calculated values for transmissivity along latitude 30°30°
follow:

Thick- Cumu- Hydrau- Trans-

ness of lative lic con- missivity

freshwater sand ductivity

zone thickness

(feet) (feet) (ft/d) (ft2/d)
Hancock County 2,800 930 115 107,000
Harrison County 2,400 800 126 101,000
Jackson County 1,600 530 66 35,000
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Table 6.--Summary of pumping tests in Hancock, Harrison, and Jackson Counties, M1ss
(from Newcome,

issippi

1971)

Water-bearing units: CRNL, Citronelle Formation; GRMF, Graham Fer}y Formation; PCGL, Pascagoula Formation:

MOCN, Miocene Series, undifferentiated

WELL OWNER DATE  DEPTH AQUI~  AQUI- SCREEN PUMP. TEST :  SPEC. TRANS~ PERNEA- STOR. TRANS-  HYDRO.
NO. FER FER LENGTH PERIOD YIELD CAPA- MISSI~ BILITY COEF. MISS- CON-
T'HCK" Ty NILLTY IvITY DUCT~
NESS GIM/ET vITY
FT FT FT HRS GPM 1~DAY GPO/FT GPD/FT? FT?/D FT/D
HANCOCK COUNTY
FOUS  NSTL 1965 644 MOCN 110 60 2 300 20 110000 1000 0.0002 14000 130
HOO4  NSTL 1964 1873 MOCN 180 70 24 3550 12 100000 550 13000 74
HO06  NSTL 1964 1695 MOCN 120 110 24 4900 26 200000 1600 2600D 220
HOO?  NSTL 1964 1434 MOON 87 63 30 1018 15 81000 930 10000 120
HOOR  NSTL 1969 672 MOCN 170 140 24 5000 47 120000 700 .0002 16000 04
HUI1  NSTL 1967 676 GHMF 60 30 8 141 2.1 46000 760 6100 100
HO12  NSTL 1967 599 GRMF 70 30 8 141 3.8 14000 200 1800 26
HOL3  NSTL 1967 491 GRMF 41 30 8 141 6.4 40000 970 5300 130
014  NSTL 1968 144 CRNL 60 60 47 510 46 #4000 1400 .0001 11000 180
HO34 L W BROOKS 1965 1323 MOCN 80 20 1 50 .9 47000 580 6200 7R
HARRISON COUNTY
C018  EXPER FOREST 1965 638 MOCN 50 50 1 150 17 75000 1500 10000 200
CO81  SAUCIER UTIL 1971 776 MOCN 40 30 2 150 2.9 RO00 200 1000 2
G019 U S FISH HATCH 1965 429 GRMF 8% 20 1 32 10 64000 750 8500 190
G020 U S FISH HATCH 1965 RN GRMF 85 20 170 60 6.0 61000 710 8100 as
G024 U S FISH HATCH 1965 790 MOCN 120 60 100 75 31 110000 910 .0003 14000 120
L002  GULFPORT 1964 815 MOCN 60 60 ) 1100 19 51000 850 6800 110
LOl14  GULFPORT 1964 763 MOCN 60 60 5 965 12 85000 1400 11000 180
LO1S  GULFPORT 1964 792 MOCK 76 63 72 960 32 65000 850 8600 10
LO16  GULFPORT 1966 815 MOCN 82 70 2 975 25 55000 670 0002 7300 A9
1017  GULFPORT 1966 848 MOCN 123 80 100 $a0 13 37000 300 . 4900 40
L034  NATIONAL TANK 1968 584 GRMF 92 60 8 602 19 48000 520 6400 69
LO1S PLUMME R-DEDEAUX 1968 730 MOCN 120 S0 2 280 B.9 70000 580 9300 77
LOB4 GULFPORT AlRPRT 1964 645 GRMF 100 63 3 B6O 16 27000 270 .0002 3600 16
L116  ORANGE GROVE 1968 437 GRMF 50 6 125 16000 2100
L147  GULFPORT 1966 953 HMOCN 92 7 1 665 18000 190 .0003 2400 26
L1493  GULFPORT 1966 1242 PCGL 80 80 1 70 96000 1200 12000 160
L160 U S NAVY 1965 1196 PCGL 43 29 1 822 12 66000 1500 8800 200
L161 U S NAVY 1965 850 MOCN 18 30 1 526 5.0 16000 420 2100 56
L162 U S NAVY 1965 757 MOCN 88 60 2 500 23 75000 850 10000 110
002 BRILOXI 1964 1207 PCGL 116 80 1 23% 13 100000 860 13000 110
“004  RILOXI 1994 1200 PCGL 100 80 1 460 26 100000 1000 13000 130
M023  MISS POWER CO 1964 755 MOCN 87 60 7 380 14 110000 1200 .0004 14000 160
M024 MISS POWER (O 1964 R4S MOCN 90 60 1 317 27 110000 1200 . 0006 14000 1h0)
MQ40  COAST WATER WKS 1266 654 GRY¥ a0 50 1 150 20 120000 1500 16000 299
4043  REICHHOLD CHFM 1965 745 MOCN 72 60 1 527 18 41000 560 5400 ¢,
M064 U S AIR FORCE 1964 620 GRMF 100 40 4 620 18 100009 1000 0003 13000 1319
MO68 U S AIR FORCE 1964 618 GRMF 60 40 1 560 10 60000 1000 .0004 8000 130
MO75 U S AIR FORCE 1964 610 GRMF 64 40 2 700 19 62000 960 8200 129
M076 U S AIR FORCE 1964 630 GRMF 100 a0 2 740 22 £7000 670 8900 89
M078 U S AIR FORCE 1964 641 GRMF 100 40 720 16 73000 730 9700 27
MOT79 U S AIR FORCE 1964 640 GRMF 80 40 2 800 29 80000 1000 10000 130
M11S  BILOXI! 1964 1226 PCGL 124 40 2 900 12 98000 790 13000 169
MI119  BILOXI 1964 1182 PCGL 100 65 2 200 29 94000 940 12000 120
M147  MAVAR PACKING 1966 945 MOCN 80 60 1 950 17 84000 1000 11000 140
NOO3  PASS CHRISTIAN 1966 1111 PCGL 57 60 1 74 5.9 24000 420 3200 56
0006  PASS CHRISTIAN 1966 891 MOCN 9% 50 1 415 140000 1400 18000 190
0008  COAST WATER WKS 1966 611 GRMF 50 40 1 340 11 56000 1100 7400 140
0011  COAST WATER WKS 1966 590 GRMF 57 40 1 330 18 100000 1700 13000 219
JACKSON COUNTY
NO96 CHERRY PARX SUR 1968 BS3 PCGL 154 60 1 a11 62000 400 8200 S3
PO02  J BOUNDS 1959 450 GRHF 20 24 19 10 40000 .0003 5400
PO54  MOSS POINT 1958 808 PCGL 80 40 8 455 17 60000 750 .0007 8000 109
P069  PASCAGOULA 1967 302 GRMF 80 80 320 6.5 23000 280 3000 13
P114  QUAKER OATS CO 1959 300 GRMF 100 40 9 280 54000 540 .D00S 7200 72
P124  PASCAGOULA 1967 801 PCGL 90 60 625 9.8 53000 580 .0003 7000 78
P150  PASCAGOULA 1967 785 PCGL 97 60 1 840 19 52000 530 6900 71
P291 INGALLS SHIPYFD 1969 280 GRMF 50 42 1 492 7.8 18000 360 2400 4R
Q057  MDSS POINT 1957 954 oGL 56 20 8 500 13 60000 1000 .0001 8000 149
Q101 H K PORTFR QU 1958 374 GRMF a0 &0 ] f14n 1.4 24000 480 00 €4
Q108 COASTAL CHiM €O 1954 3%0 GHMF 60 50 8 450 10 1R000 100 2400 a9
QL1 COASTAL CHfM OO 1958 351 GRMF 64 S0 8 450 12 22000 340 .0003 2900 a5
Q1% JACKSON COUNTY 1960 197 CRNL 95 40 456 347 11 60000 630 .0004 B0O00 a3
Q135  STANDARD OIL CO 1962 350 GRMF 90 50 48 602 15 23000 250 .0004 3000 13
Q137 STANDARD OIL CO 1962 387 GRMF 70 75 48 602 11 2R0O00 400 . 0002 3700 <)



Water-Level Changes

Water-level changes in shallow aquifers in or near recharge areas
are seasonal in Mississippi, reflecting changes in precipitation, eva-
poration, and transpiration by vegetation. Water levels generally are
highest in Tate spring and lowest in fall. Water Tlevels in all confined
aquifers have shown a long-term downward trend--the result of pumping
for public, industrial, and military water supplies. Regional water-
level declines averaging less than 2 feet per year are the result of
pumping widely dispersed small wells, discharge of uncontrolled flowing
wells, response to the stress of distant pumping centers, and natural
discharge. Pronounced water-level declines have occurred where large
withdrawals are made for public, industrial, and military water systems
(Harvey and others 1965; Newcome and others, 1968; Wasson, 1978).
Water-level records show that the largest decline in the coastal area is
in the Pascagoula-Moss Point area where the potentiometric surface
declined about 136 feet from about 16 feet above sea level in 1939 to
about 120 feet below sea level by 1977--the result of large withdrawals
and relatively low aquifer transmissive capacity (Wasson, 1978, p. 22
and fig. 9). The shallow Citronelle aquifer, however, declined less
than 20 feet during the same period (fig. 20). Moderate water-level
declines have occurred at Biloxi and Gulfport. Recent measurements by
the U.S. Geological Survey show that the lowest static water levels in
the Biloxi-Gulfport area are now about 50 feet below sea level (B. E.
Wasson, personal commun., 1984)--a decline averaging about 100 feet from
the earliest Tlevels reported (Newcome and others, 1968, p. 66).
Hydrographs of representative observation wells in the coastal area are
shown in figures 21, 22, and 23. Areas of significant water-level
declines in the Miocene aquifer system are shown in figure 18.

Saltwater Encroachment

Saltwater encroachment (or intrusion) into ground-water bodies is
commonly considered to be a situation wherein aquifers are in direct
hydraulic contact with the sea or salty estuarine water and where, as a
result of head differences, saltwater moves into freshwater aquifers.
Another source of saltwater is connate water--water that was trapped in
the sediments at the time of depositon (Glossary of Geology, 1972).

The extent of saltwater encroachment in the Mississippi coastal
area is unknown. The deepest water wells on the barrier islands do not
penetrate to the base of freshwater and therefore the chemical character
of water in the deeper aquifers underlying and south of Mississippi
Sound has not been determined. Anomolous occurrences of saline water
observed over 40 years ago in deep wells in several localities along the
coast were attributed to connate water by Brown and others (1944,
p. 91).

The shallow unconfined aquifers along the Mississippi Sound and
those underlying and in hydraulic connection with coastal streams and
estuaries are subject to saltwater intrusion from Mississippi Sound and
from saltwater wedges that penetrate upstream (Bednar, 1978a, 1978b, and
1979; Shattles, 1973).
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Figure 20.--Hydrographs showing water—level changes in representative wells
in the Moss Point—-Pascagoula area.
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Figure 21.--Hydrographs showing water—level changes in representative well

in the Biloxi—-Ocean Springs area.
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Figure 22.-Hydrographs showing water—level changes
in representative wells in the Gulfport area.
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Ground-Water Quality

The statistical summary of data in Appendix B gives a comparison of
ground-water quality in the major_freshwater aquifers and shows the
range .in. the concentrations—of-chemicat--éonstituents and the physical
properties of water in the respective aquifers. Water in the Citronelle
and Miocene aquifers is generally of good quality and is satisfactory
for municipal use and many industrial purposes (Boswell, 1979; Newcome,
1975). The amount of water presently withdrawn from alluvial and
terrace deposits is small and water-quality data are sparse.

Wells tapping the Citronelle and Miocene aquifers produce water
that is comparatively low in disso]ved-soﬁﬁds (concentrations less than
500 mg/L) and that ranges from soft to moderately hard. Median pH,
sodium, and alkalinity values indicate that soft, sodium bicarbonate-
type water predominates in the deeper Miocene aquifers. Median pH
values in the three-county area range from 6.7 to 8.6 units for water in
the Citronelle aquifer and 8.0 to 8.6 units for water in the Miocene
aquifer.

Median iron values range from 10 to 45 micrograms per Titer (ug/L)
for water in the Miocene aquifers and averages 770 ug/L for water in the
Citronelle aquifer in Jackson County (Appendix 3). This suggests that
water users encounter fewer iron problems with water from the deeper
Miocene aquifers. Median silica values for the Citronelle (11.5 mg/L)
and Miocene (17.0 mg/L) aquifers in Jackson County are lower than for
these aquifers in Hancock and Harrison Counties. Silica concentrations
in excess of 50 mg/L are observed in the Miocene aquifer system in
Harrison and Jackson Counties. Median color values for water in the
Citronelle and Miocene aquifers range from 5 to 30 units. In general,
maximum color values that exceed 50 units are not typical of freshwater
aquifers of the coastal counties.

Maximum values for all constituents are found in water from deeper
wells or wells in areas where high dissolved solids occur anomously.
High dissolved solids concentrations in the deep aquifers in the
southeastern part of the Pascagoula area are believed to be related to
the position of the freshwater-saltwater interface in the aquifer rather
than to saltwater encroachment from Mississippi Sound or the Gulf of
Mexico. The freshwater-saltwater interface in the Citronelle aquifer
occurs near the edges of saltwater marshes (Wasson, 1978, p. 28) or near
estuaries in the Pascagoula area. Similar conditions are presumed to
prevail throughout the coastal area. Anomolous occurrences of highly
mineralized water 1in the deeper aquifers in the Biloxi-Ocean Springs
area has not been studies and studied.

o Water temperatures in aquifers in the coastal area range from about
68 F (near the mean annual air temperature) in shallow aquifers to a
projected maximum temperature of about 115 F at a depth of 3,000 feet
(fig. 24), reflecting the average geothermal gradient in the area. The
temperature of water discharged from wells screened at a given depth
is affected by the discharge rate of the well and the length of pumping
time as the water temperature declines during movement through shallower
cooler strata.
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SUMMARY

The Mississippi Gulf Coast area includes Hancock, Harrison, and
Jackson Counties, Mississippi Sound, and the barrier islands. Rainfall
in the area averages about 60-inches annudlly and temperatures during
the summer months often reach .90° . The area is underlain by south-
southwestward dipping strata of Miocene to: Holocene age that are com-
posed mostly of clay, silt, sand, and irregular gravely beds. The
oldest exposed strata belong to the Pascagoula Formation whereas the
younger Graham Ferry and the Citronelle Formations are considered to be
of Pliocene age in Mississippi. :

The five drainage basins in the study area discharge into the Gulf
of Mexico. The major streams are the Pearl, Jourdan, Wolf,
Tchoutachabouffa, Biloxi, Escatawpa, and: Pascagoula Rivers. The
Pascagoula River (drainagé area 9,498 mi2 has an average flow at
Merrill of 9,873 ft3/s and a flow of 1,560 ft3/s is exceeded 90 percent
of the time. The principal tributaries in the study area are Black
Creek (drainage area 1,265 mi2), Red Creek (drainage area 491 mi2) and
Escatawpa River (drainage area, 1,037 mi2),

The Tchoutacabouffa River basin (drainage area, 242 mi2) flows
southward to a point just north of D'Iberville and then turns southwest-
ward to enter the Back Bay of Biloxi. The principal tributaries of
Tchoutacabouffa River are Tuxachanie Creek, Hurricane Creek, Bayou
Billie, and Bayou Costapia. The average discharge of Tuxachanie Creek
at State Highway 15 near Biloxi is 177 ft3/s and the flow equals or
exceeds 8.6 ft3/s 90 percent of the time. ,

The Biloxi River drains 271 mi2  primarily in central Harrison
County and discharges into Biloxi Bay. The minimum discharge observed
without tide effect, 41.3 ft3/s, occurred in 1966.  The average
discharge of the Biloxi River at Wortham (96.1 mi2) is 187 ft3/s.
The 7-day low flow at Wortham for a 10-year recurrence is 2.2 ft3/s and
a flow of 7.8 ft3/s is exceeded 90 percent of the time.

The Wolf River drains 368 mi2 in the western part of Harrison county
and the northeastern corner of Hancock County. The average flow is
668 ft3/s or 29.45 in/yr at the site near Landon. The 7-day low flow
for a 10-year recurrence interval is 43.6 ft3/s. A discharge of
82.3 ft3/s is equalled or exceeded 90 percent of the time.

Most of Hancock County is drained by the Jourdan River which
discharges into St. Louis Bay. The total drainage area of 391 mi2 is
mostly rural with some urban areas. Tributaries to Jourdan River
include Catahoula Creek, Bayou La Croix, Bayou Bacon, Rotten Bayou, Dead
Tiger, Mill, and Hickory Creeks.

The Pearl River basin has a drainage area of 8,674 miZ, The
drainage area at Bogalusa, La., is 6,573 miZ and the average discharge
is 9,671 ft3/s. The 7-day low flow for a 10-year recurrence is
1,170 ft3/s. The minimum observed discharge of 1,020 ft3/s.
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The Mississippi Gulf Coast is subject to headwater floods caused by
excessive precipitation on the drainage basins and to hurricane induced
flood tides along the coast. The most destructive flood of record
resulted from Hurricane Camille in August 1969.

Records of storm tides .for.the Mississippi coast since 1882 have
been recorded at Biloxi amd. significant tide elevations at various
points along the M1sstsswpp1 coast for more than 20 hurricanes since
1893 have been recorded.

Surface water in the streams of the area is generally soft and aci-
dic with low concentrations of dissolved solids. The concentrations of
dissolved oxygen are usually greater than 4 mg/L. Tannic acid is a
source of high color in some streams. Suspended-sediment concentrations
in streams generally are low. ‘.

The fresh ground-water zone thickens westward from the Alabama line
to Hancock County and water-level differences indicate that there are
several separate water-bearing zones in the coastal area. Aquifers
include the Miocene aquifer system, the Citronelle aquifer and aquifers
in younger alluvial and coastal deposits. The Citronelle aquifers
overlie in places the recharge areas of all older coastal aquifers.
Minor aquifers occur in alluvial deposits in the larger valleys and in
the younger coastal deposits.

The source of water in all coastal aquifers is precipitation on the
outcrop areas to the north-northeast. The shallowest major aquifers
along the coast are replenished in an east-west band across the northern
parts of the coastal counties and the aquifers that occur at inter-
mediate depths are recharged farther northward to about the latitude of
Wiggins. The deepest freshwater aquifers receive recharge north of the
latitude of Wiggins. The regional gulfward movement of ground water is
interrupted by cones of depression where large volumes of water are
pumped.

The base of the freshwater zone increases in depth from about 1,200
feet east of Pascagoula to more than 2,400 feet in the Gulfport area.
The deepest freshwater extends to slightly below 3,000 feet in western
Hancock County. Wells on the barrier islands indicate that the salt-
water interface in some zones is farther to the south.

Most Tlarge wells in the coastal counties are made at depths ranging
from about 400 to about 1,000 feet. A few wells exceed 1,200 feet in
depth and the deepest, a 2,400-foot well, was drilled recently at
Gulfport. The highest measured pumping rate was 5,865 gpm from a
672-foot well at National Space Technology Laboratories. Values for
hydraulic characteristics as determined by pumping tests in the area
range from 1,800 to 26,000 ft2/d for transmissivity; from 26 to 230 ft/d
for hydrau11c conduct1v1ty, and for storage coefficients for confined
aquifers in the coastal area, from 0.0001 to 0.0007, averaging about
0.0003. The freshwater zone thickens and individual sand beds become
thicker and more numerous from east to west.
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Regional water-level declines average less than 2 feet per year.
The largest decline in the coastal area is in the cone of depression in
the Pascagoula-Moss Point area--to about 136 feet below sea level by
1977. MWater levels in the Bilexi-Gulifport cone of depression extend as
deep as about 50 feet be]ow sea level--about 100 feet below the ear11est
reported levels.

The shallow unconfined aquifers in hydraulic connection with coastal
streams are subject to saltwater intrusion. The extent of saltwater
encroachment in the confined aquifers in the Mississippi coastal area is
unknown.  Anomalous occurrences of saline water observed in several
localities along the coast are attributed to connate water.

Wells tapping the Citronelle and Miocene.aquifers produce water that
is comparatively low in dissolved-solids concentrations. Sodium
bicarbonate-type water predominates in the deeper Miocene aqufiers.
Silica concentrations in excess of 50 mg/L accur in Miocene aqufiers in
some wells in Harrison and Jackson Counties.. Color values are generally
less than 50 units.

High dissolved soids concentrations in the deep aquifers in the
southeastern part of the Pascaogoula area may be related to the position
of the normal freshwater-saltwater interface in the aquifer rather than
to saltwater encroachment. water temperatures in aquifers in the
coastal area range from about 68 F in shallow aquifers to a projected
maximum temperature of about 115°F at a depth of 3,000 feet.

A1l domestic and public water-supply systems use ground water;
however, most of the water used in the area in terms of volume is sur-
face water. Water use in the three counties in 1980 averaged about
770 Mgal/d of which 86 percent was brackish surface water. Freshwater
use averaged about 109 Mgal/d of which 31.3 Mgal/d was for public water
supplies. Fresh ground water use increased about 6 percent between 1975
and 1980; the use of surface water also increased.
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