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WATER-RESOURCES OVERVIEW OF THE MISSISSIPPI GULF COAST AREA

by B. E. Col son 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
Minrono tn Hnlnrono in ana
iuuunwcu u biupiny irreyuu
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 is 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-saJ.twa.ter.--jji.terfaces that occur in all con­ 
fined aquifers. Water otemperatures 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. All public water supplies and some industrial water supplies 
use ground water; however, most of the water .^sed in the area in terms 
of volume is brackish surface water. Total water use in 1980 was about 
50 mi 11 ion 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 Countries,. 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 mi'2. The Mississippi Sound 
comprises about 800 mi 2 of additional area. The four principal islands, 
subject to changes in area, include a total of about 50 mi2 (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). i

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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TABLE 1. - Geologic Unite and thr.ir uater-bearing properties 
(modified from Harvey. Golden, and Jeffery. 1965, Table 19)
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and stratigraphy

Clay, silt, sand and fine
gravel .

Sand and clay grading
downward Into coarse
sand and fine gravel.

  ,

Sand and gravel .

Gray, carbonaceous, and
fossil Iferous clay and
lenticular sand, in
places coarse but us­
ually fine to medium.

Clay, shale, and sand.
Sand 1s lenticular, fine
to very coarse.

1

Clay and sand similar to
Pascagoula Formation.

>

\

Sand, shale, and sand­
stone. 1

Hydrology

Contains water that is
probably salty^s far
north as salt water
penetrates up the
rivers .

Contain fre*h water having
a low dissolved-sollds
content. Near the coast
at shallow depths, the
water is subject to salt­
water encroachment.

Maintains high base flows
of streams, and a source
of recharge to the Mio­
cene aquifer system.
Supplies most rural wells
in uplands. . :-W

Supplies 60 percent of the
municipal and industrial
ground-water supply.
soft sodium bicarbonate
type of water.

Comprises several aquifers
along the coast and many
sand beds of local extent.
The base of fresh water is
1n the lower part of the
formation. Hhere the thick­
ness Is substantial, trans-
m1ss1v1ty 1s high. Soft,
sodium bicarbonate type of
water, usually having higher
chloride content than Graham
Ferry Formation.

Contains supplies of fresh
water in counties north of
coastal area.

L'nused. Saline water.



WATER USE

All domestic and public water-supply systems use ground water. 
Most of the ground-water withdrawals in the region are concentrated in a 
belt .a few miles wide that extends ~ from Wavel arid to Pascagoula along the 
shoreline of Mississippi Sound. ;

According to Callahan (1982), most of the water used in the area, 
in terms of volume, is surface water. Fresh surface water from the 
Pascaoula River supplies the Bayou Cassette Industrial area. Freshwater 
from the Escatawpa River and brackish water from Back Bay of Biloxi is 
used for cooling at two electric power plants.

*  
The counties along the Mississippi Gulf Coast have experienced an 

increase in population since 1975, which is reflected in a corresponding 
increase in water use for some categories. ''The population served by 
public water systems increased from 226,655 in' 1975 to 252,890 in 1980, 
a 12 percent change. A comparison of the 1975 and 1980 water-use totals 
in million gallons per day for the area is as follows (Callahan, 1982).

Percent 
1975 1980 Change

Public supplies 27.57 Mgal/d 31.30 Mgal/d
Self-supplied industry

ground water 18.42 Mgal/d 17.73 Mgal/d -4 
fresh surface water 42.35 Mgal/d 56.08 Mgal/d- +32 
brackish surface water 791.49 Mgal/d 661.69 Mgal/d -16

Rural domestic 3.65 Mgal/d 3.64 Mgal/d 0

Water use in the three counties in 1980 averaged about 770 Mgal/d 
of which 86 percent was brackish surface water used for industrial pur­ 
poses in Harrison and Jackson Counties. Freshwater use in the counties 
averaged about 109 Mgal/d. The largest use of fresh surface water, 
56.1 Mgal/d, was for industrial supplies in Jackson County. The largest 
use of fresh ground water, 31.3 Mgal/d, was for public water supplies. 
The use of ground water in Harrison County, 25.8 Mgal/d, was slightly 
larger than that in Jackson County, and about five times the amount used 
in Hancock County.

Of the three counties, Harrison County used the largest amount of 
brackish surface water, but used very little fresh surface water. 
Hancock County, with a total water use of less than 5 Mgal/d, used very 
little water in comparison to Harrison and Jackson Counties.

Data published by the U.S. Geological Survey (Callahan, 1975, 1982, 
1983) shows that the use of fresh ground water in the three-county area 
increased about 6 percent between 1975 and 1980. The use of fresh sur­ 
face water also increased during this period due largely to the 
increased demand for industrial water in Jackson County. The use of 
brackish water increased by about 100 Mgal/d in Jackson County between 
1975 and 1980 but decreased by 231 Mgal/d in Harrison County.



SURFACE WATER

The study area includes five drainage basins as shown on the River 
Basin and Hydrologic Unit Map : (fig. 3). Major streams in the area origi­ 
nate in central Mississippi arid discharge into the Gulf of Mexico (U. S. 
Geological Survey, 1977). - :'

Streamflow data collected at continuous-record stations (fig. 1) 
are sunmarized in table 2. The maximum and minimum discharges for the 
period of record are tabulated with average annual runoff for streams 
with 10 or more years of record. Statistical summaries include low-flow 
frequency data based on l- 9 7-, and 30-day flows for a 10-year 
recurrence interval and flow duration values for 10, 50, and 90 percent 
exceedance. Locations of the streamflow gaging stations are shown on 
figure 1. Four gaging stations that are located upstream outside the 
area are included to provide more complete coverage. The river basins 
in the three-county area are described separately below. Coastal area 
flooding and stream water quality are described in later sections.

Principal Drainage 

Pascagoula River

Surface water resources of Jackson County are dominated by the 
Pascagoula River and its local tributaries. The headwaters of the 
Pascagola River lie in east-central Mississippi and the western edge of 
Alabama. The Pascagoula flows for about 264 miles and drains a total of 
9,498 mi 2 . The average flow at Merrill is 9,873 ft3/s or 20.35 in/yr 
(table 2). The 7-day low flow for a 10-year recurrence is 898 ft3/s and 
a flow of 1,560 ft3/ s is exceeded 90 percent of the time. The minimum 
flow since 1930 was 696 ft 3/s on November 1936. The maximum flow at 
Merrill was 178,000 ft3/s in February 1961, at an elevation of 
56.91 feet. National Weather Service information indicated that the 
flood of April 1900 reached an elevation of 58.7 feet and the flood of 
July 1916 reached an elevation of 57.2 feet. Time-of-travel studies are 
shown in table 3.

Black Creek, with a total drainage area of 1,265 mi 2 , i s the 
largest tributary to the Pascagoula River in Jackson County. Daily 
discharge records are available since 1971 for Black Creek near Wiggins, 
Miss., (upstream from the study area) drainage area 701 mi 2 . The 
average discharge near Wiggins is 1,465 ft^/s and a flow of 2,590 ft^/s 
is exceeded 90 percent of the time (table 2). Time-of-travel data are 
shown in table 3.

Red Creek (total drainage area, 491 mi 2 ) i s tributary to Black 
Creek. Daily discharge records are available since 1958 for Red Creek 
at Vestry, Miss., drainage area 441 mi 2 . The average discharge at 
Vestry is 856 ft^/s a flow of 178 ft 3/s is exceeded 90 percent of the 
time (table 2). Time-of-travel data are shown in table 3. A duration 
curve of daily flows for Red Creek at Vestry is shown in figure 4.

8



31° 31°

SCALE 
0 10 20 MILES %?
I I I

Modified from U.S. Geological 
Survey. 1977. Hydrologic Unit 
Map-1974. State of Mississippi

89° I

EXPLANATION 
HYDROLOGIC UNIT CODE 

REGION- 1_ _c=-ACCOUNTING UNIT
|Q3ll7J0009| 

SUBREGION___lir-^ "[I CATALOGING UNIT
CATALOGING UNIT BOUNDARY 

SUBREGIONAL BOUNDARY

HYDROLOGIC UNITS. NAMES. AND AREAS. IN SOUARE MILES 
FOR THE SOUTH ATLANT1C-GULF REGION 03 IN MISSISSIPPI

Sub- Cat- 
region Account- loglng 

Ha. Ing Unit Unit

17 00 06

07

08

09

Name of Hydroloaic Unit

t\tck Creek

Escatawpa River

Coastal River basins

Jourdan River

Bayou LaCroli 
Bayou Bacon 
Hickory Creek 
Catahoula Creek

Wolf River

Crane Creek 
Nurder Creek

B11o«1 River

Little Bllo.t River 
Saucier Creek

Tchoutacabouf f a River

Tuxachante Creek

Oral nage 
area

(sq ml)

9,498.^3

1 .036.80

390.87

86.02 
41 .57 
67.27 

202. JO

368. 33

41 .98 
3?.?6

?70 90

76. S9 
48 29

?41 63

94.89

val ley 
length 
(mile)

?64

{

41 .8

64.0

39. 7

26 8

This map and accompanying table delineate 
the "river basins" and the "Hydrologic Units" 
for a part of southern Mississippi. A river 
basin consists of a drainage system composed of 
a surface stream or a body of surface water 
together with all tributary surface streams and 
bodies of water. A river basin contributes 
runoff to a stream and is bounded by a drainage 
divide.

A Hydrologic Unit is a geographic area 
designated as a basis for cataloging and 
processing the large volumes of hydrologic data 
and other information. Hydrologic Units depict 
the basin areal planning units and form a

national system for cataloging hydrologic and 
other information in the National Water Data 
Network. The boundaries of Hydrologic Units 
coincide with those of river basins but also 
delineate areas such as intervening segments of 
drainage areas and islands, estuaries, coastal 
lands, and other similar areas that are not part 
of river basins. The Hydrologic Unit code 
consists of an eight digit code representing the 
Region, Subregion, Accounting, and Cataloging 
Unit. The Regions, Subregions and Accounting 
Units are aggregates of the Cataloging Units. 
The Mississippi coastal area is within the South 
Atlantic-Gulf Region (03) and two subregions 
(Nos. 17 and 18)

Figure 3. River basins and hydrologic units in Mississippi coastal area.
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Escatawpa River (total drainage area, 1,037 mi2) i s tributary to 
the Pascagoula River. Several large industries 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, 1-954 (Harvey and others, 1965). The minimum 
observed flow of 37 ft^/s"occurred in 1954 on Escatawpa River upstream 
from the study area near Wilmer, Ala., (drainage area, 506 mi2). The 
average flow is 923 ft3/$ and a flow of 120 ft 3/s is exceeded 90 percent 
of the time near Wilmer (table 2).

Records since 1973 are available for Escatawpa River near Agricola, 
Miss., (drainage area 556 mi 2 ). The minimum observed flow of 137 ft3/s 
occurred in 1978. The average flow is 1,268 ft 3/s, and flow of 
210 ft^/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 mi'2, is mostly rural and lies primarily 
in the De Soto National Forest. The Tchoutacabouffa River flows south 
to a point just north of D'lberville and then turns southwestward to 
enter the Back Bay of Biloxi near the mouth of Biloxi River. The prin­ 
cipal tributary 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 ft^/s (table 2). 
The 7-day low flow for a 10-year recurrence is 2.8 ft3/s . The flow in 
Tuxachanie 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 with its two principal tributaries, Little 
Biloxi (drainage area, 76.6 mi 2 ) an(j Saucier Creeks (drainage area, 
48.3 mi 2 ), drain 271 mi 2 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 mi 2 ) in 1965 due to tide effect. The minimum discharge observed 
without tide effect, 41.3 ft3/ s , occurred in 1966. The average
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discharge of the Biloxi River at Wortham (96.1 mi?) i s 137 ft3/s 
(table 2). The minimum discharge observed at Wortham of 1.1 ft^/s 
occurred on October 21, 1963. The 7-day low flow at Wortham for a 
10-year recurrence is 2.-2=i ft^s and a flow of 7.8 ft^/s is exceeded 
90 percent of the time. iA 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 discharge of 3.1 ft3/s observed on Saucier Creek near 
Wortham occurred in 1954. rThe: minimum discharge of 3.4 ft^/s observed 
on Little Biloxi River near Lyman occurred in 1963.

Wolf River

The Wolf River drains 368 mi? 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 mi? 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 ft^/s is equaled or exceeded 90 percent of the time. A dura­ 
tion curve of daily flows for Wolf River near Landon, Miss., is shown in 
figure 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 mi? is 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.
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Pearl River

The Pearl River basin drains 8,674 mi2 pf which about 7,750 mi 2 
are in Mississippi and -the remainder in; Louisiana. The Pearl River 
forms the boundary between   L-ouisiana r and Mississippi for about 
112 miles.

The most downstream": continuous record station is Pearl River near 
Bogalusa, La. The drainage area at this site is 6,573 mi 2 and the 
average discharge 9,671 ft^/s (table 2). The 7-day low flow for a 
10-year recurrence is 1,170 ft^/s and the minimum observed discharge of 
1,020 ft^/s occurred in 1963. A duration curve of daily flows for Pearl 
River 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 low 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 
encroachment on all coastal streams where the thalweg is below sea 
level.
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Floods

The Mississippi Gulf Coast is subject to floods from two distinct 
sources (1) headwater floods caused by excessive precimitation,.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 hydroTogic atlases were 
prepared by the U.S. Geological Survey thatl delineated Hurricane Camille 
flood boundaries (fig-.-10-). Additional data are presented that express 
the relation of high-tide elevations at Biloxi to tfie_ prgbajjility of 
being equaled or exceeded in any year.

All 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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Figure 10.  Index map of the Mississippi Gulf Coast showing location 
of quadrangles for which flood boundaries of Hurricane Camille

are delineated.
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: GROUND WATER,-

The Mississippi Gulf ;Coast area is rich in ground-water resources. 
The first flowing artesian: well is reporte<J to have been drilled in 1884 
and until recent years ttre population aTong the coast had been supplied 
with water by "flowing wells that had artesian heads as high as 60 to 
80 feet above sea level. The drilling firms operating in the coastal 
area reported to G. F. Brdwn"(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 located within about 6 miles of the 
coastline. In 1984, there are about 5,QpO wells and the number con­ 
tinues to increase. A description 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 is 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 large 
volumes of water have been withdrawn.

Aquifers

The south-southwestward slope of the older stratigraphic units is 
the result of long-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.
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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 (table 1). According 
to Newcome (1975), """"_". "7

"The Miocene sequence in southern Mississippi Ms 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. Again, the unit cannot be 
d i st i nqu ished from the next 1ower format ion by 1ithologi cal, 
geoph'ysicaT^Sof 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 is 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). Jtewcorae..~and others (1968) concluded that the 
shallowest aquifers that "are 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 coast 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 tjhat 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 in 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 
from a 672-foot well at National Space Technology Laboratories (Newcome, 
1967a, 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

  Control points i *V v \~*.
I ri \. ^ !

Base of the 1000 mg/L zone 
(freshwater) (From Qandl. 1982. pi. 1)

Base of the 3000 mg/L zone 
(slightly saline)

(From Gandl. 1982. pi. 2)

Base of the 10,000 mg/L zone 
(moderately saline)

(From Gandl. 1982. pi. 3)
10 Miles

Figure 19. Configuration of the bases of the moderately saline, slightly 
saline, and freshwater zones in the coastal counties, Mississippi

(modified from Qandl, 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 is 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 (the* capacity to transmit water). 
Transmissivity is the product of hydraulic conductivity (a function of 
the size and arrangement and interconnection of pore openings) and 
aquifer 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 2/d; for hydraulic conductivity, from 26 to 230 ft/d; and 
for storage coefficients 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 logs, 
average calculated values for transmissivity along latitude 30°30' 
follow:

Hancock County 
Harrison County 
Jackson County

Thick­ 
ness of 
freshwater 
zone 
(feet)

2,800
2,400
1,600

Cumu­ 
lative 
sand
thickness 
(feet)

930
800
530

Hydrau­ 
lic con­ 
ductivity

(ft/d)

115
126
66

Trans­ 
missivity

(ft2/d)

107,000
101,000
35,000

54



Table 6.- Summary of pumping tests in Hancock, Harrison, and Jackson Counties, Mississippi
(lion Newconws, 197J) ;.   ':.....'.:

Water-bearing units: CRNL, Citronelle Formation* GRMF, Graham Ferry Formation; PCGL, Pascagoula Formation*
MOCN, Miocene Series, undif ferentlated

WELL OWNER "'   ~    " """" """ "'"

NO.

FOOS NSTL

H004 NSTL

H006 NSTL
H007 NSTL
H008 NSTL
H011 NSTL
HO 12 NSTL
HOI 3 NSTL
HO 14 NSTL
H034 L W BROOKS

CO 18 EX PER FOREST
C081 SAUCIER UTIL
G019 U S FISH HATCH
G020 U S FISH HATCH
G024 U S FISH HATCH
L002 GULFPORT
LOM GULFPORT
L01S GULFPORT
L016 GULfPORT
1.017 GULFPORT
L034 NATIONAL TANK

L035 PLUMMER-DEOKAUX

LOH4 GULFPORT AIPPRT

LI 16 ORANGE GROVE

L147 GULfPOPT

L149 GULFPORT

L160 U S NAVY

L161 U S NAVY

L162 U S NAVY

1002 RII/1XI

1004 RILOXI

M023 MISS POWER CO

M024 MISS POWER CO

M040 COAST WATER WKS

M049 REICHHOLO CH F>

M064 U S AIR FORCE

H068 U S AIR FORCE

M07S U S AIR FORCE
M076 U S AIR FORCE
M078 U S AIR FORCE

MO 79 U S AIR FORCE

Ml 15 BILOXI

Ml 19 BILOXI

Ml 4 7 MAVAR PACKING

N003 PASS CHRISTIAN

O006 PASS CHRISTIAN

O008 COAST WATER WKS
O011 COAST WATER WXS

N0<)6 CHERRY PAHr S<W

POO 2 J BOUN06

POS4 MOSS POINT

P069 PASCAGOULA
PI 14 QUAKER OATS CO

P124 PASCAGOULA

PI SO PASCAGOULA

P291 INCALLS SHIPYRD

0057 M3SS POir.T
01 ni i! K roRHT cn
QlOfl COASTAL CHm CO

Olll COASTAL CHKM CO

01 15 JACKSON COI;NTY
Q13S STANDARD 0 I L CO
Ol 37 STANDARD OIL CO

DATE

1965

19M
1964
1964
1965
1967
1967
1967
1968
1965

1965
1971
1965
1965
1965
1964
1964
1964
1966
1966
1968
1968
1964
1968
19(,6
1966
1965
1965
1965
1964
19<>4

1964

1164

1966

1965

1964
1964
1964
1964
1964
1964
1964
1964
1966
1966
1966
1966
1966

196H
1959
1958
1967
1959
1967
1967

1 969

105:

1TSH
195H

195H

I960

1962
1962

DEPTH

FT

644
1873
1695
1434
672
676
599
491
144

1323

636
776
429
431
790
815
763
752
815
848
584
730
645
437
953

1242
1 196
850
757

1207
1200

755
fl45
654
745
620
618
610
630
641
640

1226
1182
945

1111
H91
611
590

H53
450
808
302
300
801
785
280
954
)74
150
351
197
350
387

AQUI­ 
FER

MOCN
MOCN
MOCN
MOCN
MOCN

GRMF
GRMF
GRMF
CRNL
MOCN

MOCN

MOCN

GRMF
GRMF
MOCN
MOCN
MOCN
MOCN'
MOCN
MOCN

GRKF

MOCN

GRMF

GRMF

MOCN

PCGL
PCGL
MOCN

MOCN

PCGL

PCGL

MOCN

MOCN

GRff-
MOCN

GRMF
GRMF

GRMF

GRMF

GRMF

GRMF

PCGL
PCGL
MOCN

PCGL
MOCN

GRMF

GRMF

PCr.L
GRMF
PCGL
GRMF
GRMF
PCGL
PCGL
GRMF
POOL
f.RMF
GHMF
GRMF
CRNL
GRMF
GRMF

AQUI­ 
FER THICK-" 

NKSS ' 
FT

110
180
120
87

170
60
70
41
60
80

50
40
85
85

120
60
60
76
82

123
92

120
100

92
80
43
38
88

116
100

87
90
HO
72

100
60
64

100
100
80

124
100
80
57
95
50
57

154

80
80

100
90
97
50
56
sn
60

64

95

90
70

SCREEN PUMP. 
LENGTH PERIOD

FT HRS

60
70

110
63

140

30
30
30
60
20

50
30
20
20
60
60
60
63
70
80
60
50
63
50
71
80
29
30
60
80
80
60
60
50
60
40
40
40
40
40
40
40
65
60
60
50
40
40

60
20
40
80
40
80
60
42
20
6n
50
50
40
50
75

HANCOCK COUNTY

2
24
24
30
24

8
8
8

47
1

HARRISON COUNTY

1
2
1

170
100

4
5

72
2

100
8
2
3
6
1
1
1
1
2
1
1
7

1

1

1

4

1

2
2

2
2
2

JACKSON COUNTY

1
24

8

9

1
1
8
R
8
8

456
48
48

TEST : 
YIELD

GPM

300
3550
4900
1018 '
5000 '

141
141
141
510

50

ISO
150

32
60
75

1100
965
960
975
500
602
280
860
125
665
710

822
526
500
235
460
380
317
350
527
620
560
700
740
720
800
900
200
950

74
415
340
330

41 1
19

455
320
280
625
840
492
500
lan
450
450

347
602
602

SPEC. 
CAPA­ 
CITY 
IJI-M/FT 
1-OAY

20
12
26
15
47

2.7
3.8
6.4

46
.9

17
2.9

10
6.0

31
19
12
32
25
13
19
8.9

16

12
5.0

23
13
26
14
27

20
18
18
10
19
22
16
25
12
29
17
5.9

11
18

10
17
6.5

9.8
19

7.B
n

1 .4
10

12
1 1
15
11

TRANS- 
MISSI- 
IUI.ITY

CPD/FT

110000
100000
200000
81000

120000
46000
14000
40000
H4000
47000

75000
ROOO

64000
61000

110000
51000
85000
65000
55000
37000
48000
70000
27000
16000
18000
96000
66000
16000
75000

100000
100000
110000
1 10000
120000

41000

looooo
60000
62000
67000
71000
80000
98000
94000
84000
24000

140000
56000

100000

62000
40000
60000
23000
54000
53000
52000
1HOOO
60000

24000
1HOOO
22000
60OOO
23000
2ROOO

PERNEA- 
BILITY

GPD/FT'

1000
550

1600
930
700
760
200
970

1400
SHO

1500
200
750
710
910
850

1400
850
670
300
520
580
270

19O
1200
1500
420
850
860

1000
1200
1200
1500

560
1000
1000
960
670
730

1000
790
940

1000
420

1400
1100
1700

400

750
280
540
580
530
360

1000

480
JOO
340
6 30
250
400

STOR. 
COEF.

0.0002

.0002

.0001

.0003

.0002
*

.0002

.0003

.0004

.0006

.0003

.0004

.0003

.0007

.0005

.0003

.0001

.0003

.0004

.0004

.0002

TRANS- 
MISS- 
IVITY

FT'/TJ

14000
13000
2600D
10000
16000
6100
1800
5300

11000
6200

10000
1000
8500
8100

14000
6800

11000
8600
7300
4900
6400
9300
3600
2100
2400

12000
eeoo
2100

10000
13000
13000
14000
14000
16000

5400
13000
8000
8200
8900
9700

10000
13000
12000
11000

3200
18000
7400

13000

8200
5400
8000
3000
7200
7000
6900
2400
8000

1700
2400
2900
8000
3000
3700

HYDRO. 
CON- 
niXTT- 
IVITY 
FT/0

130
74

220
120

Q4
100

26
130
IRQ

7R

200
26

100
05

1:0
1:0
IflO

110
P9
JO
69
77

36

26
!60
200

56
110
110
130
160
160
200

76
130
1 30
120
89
97

130
100
120
140
56

190
140
230

53

100
3rt
72
7H

71
4ft

140

AJ
40

45
14

14
S}



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 late spring and lowest in fall. Water levels 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 levels 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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Ground-Water Quality

The statistical summary of data in Appendix B gives a comparison of 
ground-water quality in_the_major_/rfishyi_ater aquifers and shows the 
range -in the concentrattarvs-^f-cliemie*i-"-'constituents 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 dissolved-sotlds (concentrations less than 
500 mg/L) and that ranges from soft to moderately hard. Median pH, 
sodium, and alkalinity values indicate thjjat 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 liter (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 in the deeper aquifers in the Biloxi-Ocean Springs 
area has not been studies and studied.

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 annually and temperatures during 
the summer months often reiadu.900 . The iarea 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 belting to the Pascagoula Formation whereas the 
younger Graham Ferry and the Gitronelie Formations are considered to be 
of Pliocene age in Mississippi. '

The five drainage basins in the study $rea discharge into the Gulf 
of Mexico. The major streams are the Pearl, Jourdan, Wolf, 
Tchoutachabouffa, Biloxi, . Escatawpa, and,' Pascagoula Rivers. The 
Pascagoula River (drainage 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 mi?), Red Creek (drainage area 491 mi'2) an d 
Escatawpa River (drainage area, 1,037 mi2).

The Tchoutacabouffa River basin (drainage area, 242 mi2) flows 
southward to a point just north of D'lberville 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 mi'2) 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 i n 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 mi'2 i s 
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 mi'2. jhe 
drainage area at Bogalusa, La., is 6,573 mi'2 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 aad .significant tide elevations at various 
points along the Mississippi coast for more than 20 hurricanes since 
1893 have been recorded. j

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 large 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 hydraulic conductivity; 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. Water levels in the rBiloxi-Gulfport cone of depression extend as 
deep as about 50 feet below;sea level about 100 feet below the earliest 
reported levels. ..; .

The shallow unconfined aquifers in hydraulic connection with coastal 
streams are subject to saRwater 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 Occur 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.

All 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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