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FOREWORD 

The United States Water Resources Council was established by 

Planning Act of 1965 (P~L. 89-80) to maintain a 

inuing study and issue periodic reports on the Nation's water 

ources and.their ability to meet present and future requiremen~• 

results of the First National Water Assessment were issued 

in l968'in The Nation's Water Resources. 

in a national perspective the estimates of present and fu 

and related land supplies and requirements of the Nation's 

regions. 

The Council initiated the Second National Water Assessment i 

In the analysis of the data the base year is 19 

projections are made for 1985 and 2000. The United States 

resources regions which for the purposes of the Second 

Water Assessment were divided into 106 subregions. Comp 

i~e data and information were developed for each subregion. 

ion concept is to have one basin or a group of basins for 

• d ta could be collected and compiled. 

Data collection and development of information for this 

e conducted in three major phases: Phase One, Nationwide 

Two, Specific Problem Analysis; and, Phase Three, National 

oblems Analysis. 



The Nationwide Analysis wa~ conducted by Council member agencies 

and reflects their view of existing and future water requirements, the 

nature of problems, conflicts associated with efforts to meet the 

requirements, and implications for the future. 

The Specific Problem Analysis was conducted on behalf of the 

Council by a regional entity in each of the 21 water resources regions. 

Each entity was comprised of a study team of representatives from 

state and Federal agencies. The Specific Problem Analysis viewed 

resource conditions and problems from a state-regional perspective. 

The National Problems Analysis used the results of Phases One 

and Two to assess national problems for presentation in this report. 

The format is to present an overview of water resource management 

problems at the national, regional~ and subregional level of detail. 

An important feature of the Second National Water Assessment is 

that it presents a general "water balance" analysis for each of the 

106 subregions. In these analyses. the location and scope of critical 

water quantity, quality, and related land problems are indicated, as 

well as basic information needed for water and land management policies 

and programs. 

The Nation's Water Resources, the final report of the Second 

National Water Assessment, is based on many reports and special studies. 

The Nationwide Analysis was documented in a summary report and 14 
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orting appendices. The Specific Problem Analysis was docwm~~~~d 

three published reports prepared by the 21 regional study 

State/Regional Future Report, Effect of Not Resolving Prob 

Summary Report. 

the Nation's Water Resources includes the following parts 

ppendices: 

Summary Report 

Part I Introduction 

Part II Water Management Problem Profiles 

Part III Functional Water Uses 

Part IV Water Supply and Water Quality Considerations 

Part V Regional Assessment Summaries and Regional Rep 

Appendix A-1 

Appendix A-2 

Appendix A- 3 

Appendix A-4 

Economic, Social, and Environmental Data 

Water Supply and Use Data 

Water Supply and Use Analyses 

Streamflow Conditions 



.. 

• 



• 

• 

A. 

THE NATION'S WATER RESOURCES 

THE SECOND NATIONAL ASSESSMENT 

SOUTH ATLANTIC-GULF 

CONTENTS 

Subject 

Map of South Atlantic-Gulf Region 
PHYSIOGRAPHY 

Description 
Geology 
Topography 
Climate 

B. THE PEOPLE AND THE RESOURCES 
Population 
Economy 
Natural Resources 
Agriculture 
Energy 
Navigation 
Environment 
Hater 
Comparative Analysis 

C. PROBLEMS 
Water Quantity, Fresh Surface 
Water Quantity, Ground 
\Vater Quantity, Surface/Depth 
\Vater Quality, Fresh Surface 
Water Quality, Ground 
\.Jater Quality, Marine and Estuarine 
Related Lands, Flooding 
Related Lands, Drainage 
Related Lands, Erosion/Sediment 
Related Lands, Water Related Use Conflicts 

D. SUMHARY 

E. CONCLUSIONS AND RECOMMENDATIONS 
Federal Role 

F 

Level "B" Planning Studies 
Other Major Planning Studies 
Data Collection and Research 
Institutional Arrangements 

INDIVIDUAL PROBLEM AREAS 
(15 separate statements of the problems of 

the Regions of South Atlantic-Gulf Region) 

i 

3-80 



FIG. NO. 

3-1 
3-2 
3-3 
3-4 
3-5 
3-6 
3-7 
3-8 
3-9 
3-10 
3-11 
3-12 
3-13 
3-14 
3-15 
3-16 
3-17 
3-18 
3-19 
3-20 
3-21 

LIST OF FIGURES 

Title 

South Atlantic-Gulf Region 
States of the South Atlantic-Gulf Region 
Present Land Use 
Distribution of Precipitation (Average Annual) 
Normal Daily Average Temperature (F. 1941-70), April 
Population, Historical and Projected 
Selected Earnings 
1975 Land Use 
Projected Changes in Land Use 
Electric Power Generation 
Navigation System 
Environmental Resources 
Streamflow - Mean Annual Outflow 
Ground Water Areas Major Aquifers 
Annual Freshwater Withdrawal, 1975 
Annual Freshwater l-Ji thdr awal, 2000 
Annual Freshwater Consumption, 1975 
Annual Freshwater Consumption, 2000 
Occurrence of Problem Issues 
Ongoing and Potential Level "B" Study Areas 
Potential Areas for Other Major Planning Studies 

LIST OF TABLES 

TABLE NO. Title 

1 

2 

Stream Flow, Annual and Dry Month (mgd) 

Streamflow and Water Use Data for the Mean 
Annual Conditions (mgd) 

ii 

3-1 
3-3 
3-5 
3-10 
3-11 
3-14 
3-16 
3-20 
3-21 
3-22 
3-24 
3-27 
3-30 
3-32 
3-40 
3-41 
3-43 
3-44 
3-82 
3-83 
3-li8 

3-31 

3-47 

• 

• 



• 

• 

• 

I 
I 

J.S \1\iATER RESOURCES COUNCIL 

TH ATLANTIC"GULF REGION 

I 

"' ""rt-tr----

85' 

FIGURE 3-1 

Virginia 
3.2% 

.,..- ...... 

Aggre 
Sub reg 
Bound 

SCALE 1:8. 

0 100 

80" 

0 

200 
MILES 



P~&IOGRAPHY 

p~sc!i~PF!?~, 

The South Atla,ntic-Gul1; (SAG) W~ter Res.out:ces Region is that portion of 

the southeastern United States ·fro~ and including the. Chowan River 

Basin in southeast Vil:'gini9, to the ~ississippi Rivet: Basin in Louisiana 

and Mississippi which Ues south and ea.st of the Tennessee and Ohio 

River Ba.sins (Figure 3 ..... 1) .. It c!onta.ins 24 ma.jor river systems and many 

mino~ river systems along the Atlantic and Gulf Coasts. The Region 

coye~s 167 million acres of land area and 6.8 million acres of fresh-

water area,' This 173.6 million acres includes all of the States of 

South Carolina and Florida and parts of the States of Virginia, North 

Carolina, Georgia, Alabama, Mississippi, and Louisiana (see Figure 3-2). 

The~e are 1,945 miles of ocean shoreline and 11,847 miles o£ bay/estuary 

shoreline along the south Atlantic Ocean and eastern Gulf of Mexico. 

There are large bay/estuary water areas along both the Atlantic and Gulf 

Coasts. These are important fisheries habitat as well a.s nursery areas. 

These coastal waters also provide recreationa.l opportunities for millions 

of visitors per year~ 

The SAG Region rises on the eastern slope of the Blue Ridge Mountains and 

encompasses mainly the Blue Ridge, Piedmont, and Coastal Plain Provinces. 

The Valley and Ridge and Appa.lachia.n Plate~u Provinces cut a.cross a 

small area in northwest Georgia and into northeastern Alabama. The Fall 

Line is a dividing line between the Piedmont and Coastal Plain Provinces 

3-2 

from Virginia into northwest Alabama. This Fall Line in Alabama 

becomes the dividing line between the Appalachian Plateau anq Blue 

Ridge Provinces and the Coastal Plain Province. Above the Fall Line 

surface waters generally are used as water supply sources because of 

limited developable ground water. Ground water sources are generally 

used in the Coastal Plain Province. The area, largely agrarian at one 

hl.'ghly 1'ndustrialized along major interstate highway time, is becoming 
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Fi re 3-2 States of the South Atlantic-Gulf Region* 

* rcentages are based on ASA and not ASR delineations. 
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from Virginia into northwest Alabama. This Fall Line in Alabama 

becomes the dividing line between the Appalachian Plateau anq Blue 

Ridge Provinces and the Coastal Plain Province. Above the Fall Line 

surface waters generally are used as water supply sources because of 

limited developable ground water. Ground water sources are generally 

used in the Coastal Plain Province. The area, largely agrarian at one 

time, is becoming highly industrialized along major interstate highway 

systems and near ports on both the Atlantic and Gulf Coasts. The I-85 

Highway corridor from Atlanta to north central North Carolina supports a 

great deal of industry and is rapidly growing into an urban area. Urban 

areas make up 3 percent of the total land area (167 million acres) and 

cropland 15 percent. In the Region, 63 percent is ·forested, 12 percent is 

pastureland, and the remaining 7 percent is highways, airports, industrial 

sites, etc. (Figure 3-3). 

The South Atlantic-Gulf Region includes parts of five physiography provinces, 

each having distinctive features of ground water occurrence related to the 

character of the underlying rocks. These provinces include the Piedmont, which 

overlies crystalline rocks and encompasses about one-fourth of the Region and 

which extends in a broad northeastward-trending belt from central 

Alabama to southern Virginia; the Valley and Ridge, overlying strongly 

folded and faulted carbonate rocks and encompassing a small northeastward­

trending belt in south central Alabama and northwestern Georgia; the 

Appalachian Plateau, overlying horizontal coal-bearing sandstone rocks 

3-4 
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in northwestern Alabama; the Blue Ridge, in the western parts of the States 

of South Carolina, North Carolina, and Virginia, which encompasses the 

eastern slopes of the Blue Ridge Mountains; and the Coastal Plain, 

composed of sediments, encompassing almost three-fourths of the Region 

and containing the Region's largest ground water resourcesand some of 

the country's most extensive and productive aquifers. 

There are ~ Drincipal types of ground water aquifers in the Region. 

First, in the Piedmont and mountain regions, the fractures in the 

crystalline bedrock, such as granite and slate, form the principal 

aquifers, with the overlying weathered portion, or saprolite, in some 

areas constituting a significant storage area. The thickness of this sapro­

lite varies from a few feet on steep slopes to more than 100 feet in 

the valleys, but is generally less than 20 feet. When composed of sand 

or gravel, rather than the usual clays of Piedmont, the aquifer may be 

highly productive. The crystalline bedrock in the Blue Ridge and 

Piedmont Provinces consists of gneisses, schists, quartzites and 

granites. The saprolite of the Piedmont Province consists of sediments 

intruded by granites, which in some locations such as Stone Mountain, 

Georgia, have large outcrops. The sediments, once shales and sands tones, \ ·-"'· 

are now quartzites, schists, and Carolina slate. Red soils with sandy 

clay and silty clay textures predominate in the Piedmont. 

The s~c.ond principal type of aquifer, which is in the Coastal Plain, is 

a huge seaward thickening wedge of generally unconsolidated bQt locally 
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consoli.dated s.edimentat;y rock on Precautbrian and Pal~ozoic bedr 

The. chi.ef. ~quifers aJ;e sands. and: gravels extending_ in a broad 

belt ft;o~ not;theastet;n Missi$si~pi to s.Quthetn Virginia· and 

pioductive limestone and dolomite aJ;eas tht:oughout most.of Flor 

adjacent Georgia as well as in coastal South Carolina and North na. The 

thickness of freshwater-bearing rocks ranges from a few hund eet 

in V~rginia and North. Carolina to more. than 2,000 t:eet in parts 

Florida and Georgia and as much as 3,000 feet in southern Missi i. 

L~rge saline water resources underlie the fresh~ater aquifers. 

·Topography 

The rivers from Virginia to Georgia rise along the eastern slop 

Blue Ridge Mountains at the higher elevations and flow southeas 

the Atlantic Ocean, At the southern en~ of the Blue Ridge Moun 

in the Appalachian Plateau and the Valley and Ridge Provinces, 

Chattahoochee and Coosa Rivers rise in northwest Georgia and 

s.outhwestward to the Gulf of Mexico. Other river systems 

in Alabama and Mississippi flow into the Gulf of Mexico. 

the 

to 

t:;i.ons in the Region range from about 5,500 feet in the 1uv•uu••~~uo to 

in the mountain foothills of the Fiedmont Province, 

t near the Fall Line, The. rugged 1 densely wooded mountains 

pi.cuous relief and well--defined narrow valleys change to a 

hilly Piedmont and then.to ~ gently rolling terrain at the 

3-7 
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For descriptive purposes the higher, undulating portion of the Coastal 

Plain Province is referred to as upper Coastal Plain and the relatively 

flat, low-lying portion along the coast as lower Coastal Plain. In the 

flat coastal areas the lands are poorly drained. In these areas drainage 

and water-control measures are necessary if the land is to be used for 

dev~lopment or crop production. These low, flat lands contain valuable 

natural ·~kes, swamps, and wildlife areas. In Florida, which for the 

most part has ~·~rle geographic relief, drainage dividers are difficult 

to delineate and frequently are not meaningful. Where the ridge between 

the basins is indistinct and is low enough to be topped by flood waters, 

it will function as a boundary only part of the time. Therefore, the 

Florida peninsula is generally divided into the St. Johns River Basin; 

south Florida (that portion of the State draining into Lake Okeechobee 

and to the south); and southwest Florida, encompassing an area between 

the St. Johns and Suwannee River Basins. 

The Coosa and Black Warrior Rivers originate in the Valley and Ridge and 

Appalachian Plateau Provinces, flow through the valleys in north and 

northeastern Alabama and cross the Fall Line in central Alabama. The 

Fall Line runs northwestward from Phenix City, Alabama to the Tennessee 

River at the northern end of the Alabama-Mississippi State Line. The 

Alabama area south of the Fall Line and all of Mississippi are in the 

Coastal Plain Province, sometimes referred to as the Gulf Coastal Plain 

Province. 
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Clim~te 

is characterized bf well-distributed rainfall 

Florida}, mild wj.nteX's, and warm-to-hot humid s 

. age annual rain~al~ generally X'~nge~.f~om 41 inches in 

the :f.,nterior o~ Georgia.and South;Ca~olin~ to 8G inches 

thern reach of the Blue R~dge Mountains~ A minimum annual 

40 inches occurs locally at Key West, Florida. ~infall 

areas, in Florida, and in the central portion of 

f states is 50 to 55 inches per year. The Gulf coastal area ~~~~ 

67 inche~ per year (see Figure 3-4}. Average annual rain£ 

~~·n~·nvimately SO inches per year for the Region compares 

the national average of 30 inches per year. 

This area receives almost one-half of its annual aver 
' ' 

in the period June through Aagust. One~fourth oocurs in 

fall from September through November,.and the remaining ,._._,tlnr th 

the six ~onth period ft'om December through May. 

ormal daily average t.amperatut'es X'ange from 55° Fahrenheit in th 

ns to 75°F in south Florida (see Figure 3-5). Freezing temper 

are in so~th Flot'ida, but they usually occur about 40 times per 

he F~ll Line and 7Q or more ti~es per year in the mountains, 

barrier to the west protects a large part of the Region 

cold. Alo.ng the Atlantic Coast, the climate is tempered 
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Atlantic Ocean 1 landlocked sounds, and the warm Gulf Stream just off-

shore. The Gulf of Mexico tempers the climate of the states adjoining it. 

Januar:r temperatures vary from. a,n a,vera,ge of 30° F i.n. the mountains to 

70° f at the southern tip of flor:.ida~ The average daily temperature 

~ange s about 20° F wi_th extremes of 10° F to 30° F, Average July 

0 . 
maximum da~·" temperature varies from about 80 F ~n the mountains to 

94° F in central v~~rgia, Temperatures much higher than 100° F and 

lower than zero are extremely rare in the Region. The growing season 

vai;ies from 180 days in the mountains to the entire year in south Florida. 

Rainfall, except as discussed above for south Florida, is fairly well-

distributed throughout an average year? with most of the rain occurring 

during the growing season. In the inland areas of the Region, early spring 

peaks are a product of frontal storms which sweep across the continent. 

These storms migrate seasonally. The summer peaks are 

products of thunderstorms which produce abundant rainfall. Autumn peaks 

may occur along the coastal areas from hurricanes and lesser tropical 

storms,_ These hurricanes hit the Florida coast an average of every 

two years? the Gulf coast every three years 1 Atlantic coast every five 

years, and inla.nd areas every ten :years. "Noi;'theas terners," 

generated off the northeastern United States coast, sometimes hit the 

coasts of North Carolina with heavy rainfall.. 

3-12 



THE PEOPLE'AND THE RESOURCES 

ohlem.s of water quantity.and.quality ax-e closely related to 

on and·standard of living, A$ the.J?opulation increases and 

living is improved~ higher demands a;e made on th~ water re 

more wastes must be disposed of in them. Projections of popu~~~vu 

economic indicators must be made in order to arrive at water 

to predict water quality problems. There has been an on­

lanning effort by the Tennessee Valley Authori~y (TVA) and the 

f Engineers who· jointly contracted with the Bureau of Economic 

) to develop from the OBERS "E" data a set of economic acti 

at the county and/or Standard Metropolitan Statistical 

pro-

rd 

aggregation for nine southeastern states. These jec-

ions were closely coordinated with State agency projections and jections 

f other parties interested in small area data. These were used the 

tate/Regional Future (SRF) in the National Water Assessment re 

fopulation 

The Region is shifting from an agrarian economy to an industrial and 

sHied economy. Ni a X'esult thex:e is a shifting of rural 

to an urba.n poJ?ula,tion.. Urban areas are expanding into ad ..,IN'· ... ··'~ 

areas which are becoming urbanized, This shifting of rur 

population will continue during the water assessment p~au•~MI~ 

period, 1975-2000 (Figure 3-6). 
.... 
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cording to the NF viewpoint, total population in the Region is P ted 

increase from 25.4 million in 1975 to 34.7 million in 2000. P 

shown a change in SMSA population from 49.5 percent of 

tal population in 1950 to 61.5 percent in 1970. It will increas 

.5 percent in 2000. In 1975 the population of the Region was 

of the national population; by 2000 it is projected to 13 

Economy 
I t 

were 10~3 milli.on persons employe~ in the Region..in 1.975. 
• / I .. 

,· ~ ::;. .· ... " --
personal income, measured in 1975 dollars, was $133.0 b or 

,269 per perscn, Earnings from manufacturing were 25 percent o 

total earnings, the largest of any single category earnings. 

earnings was 71 percent of the total (see F.8~~~ 

The "other" category includes wholesale and 

t; services; transportation, community and public utili 

construction; and finance, insurance, and real estate. 

acturing earnings are projected to increase 148'percent 

and 2000,while agricultural earnings are projected to incre 

percent. The ''ot~er" category of earnings is projected 

185 per~ent fro~ 1975 to 2000~ In 200~ manu{acturing 

23 percent of total earnings, and agricultural and "o 

are projected to be 2 and 75 percent respectively~ 

accounted for 21 percent a~ the manufactu(ing earnings, 

er products and furniture 9 percent, 

... 
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food and kindred products 8 percent, and.apparel and o abrlc products 

8 ·'~percent. Paper a.nd allied products? products, 

fabricated metals? elect~ical machine~ and supplies, vehicles .. 
each. accounted for 6 p~cent of the total 

In 2000, textiles and other manufacturing categories 

in their percentage of manu.J;acturing earnings with 15 percent 

respectively •. Electrical machinery and chemicals will 

percentage share of total manufacturing earnings to 8 

percent respectively. Food and kindred products earnings 

will drop to 5 percent. Other categories will have 

percentage share of total manufacturing earnings as ed in 1975. 

Natural Resources 

Abundant land and water resources ··:?:'-· · have con to the 

employment and enjoyment of the Region. The Region has attractive 

to industry which needs these resources along with human ources for 

operation.. The total land area is 166-. 8 ·million acres water area 
._; ~· 

of all water bodies of 40 acres or more is 6~8 million , for a 

total of 173.~ million acres of surface area. areas 

occupy 3 percent and forested areas cover over 60 t of thtCfotat 

surface area~ Urban land uses will increase slightly , resulting 

in conversion of land us~d fer other purpo~es. '"ill decrease 

slig~tly from 1975 tc 2000. These forestlands are used nsiveJy for 

tht.- growing of softwoods .:;nd h<:<rdwoods. Lur::bering and pap manufaccuring 
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are major users of this timber. 

The Region has an abundance of raw materials such as s.and, gravel, 

clay, stone, and cement for use in the building industry~ It also 

produces sulfur, mica, fuller's earth? phosphates, and titanium. Iron 

ore deposits, second in itirportance in the U.S., are abundant in north 

central Alabama. Coal, petroleum, and natural gas are located in the 

Region. 

Both the Atlantic and Gulf shores offer considerable opportunities for 

recreation, swimming, fishing. and boating. Large numbers of tourists 

are attracted to the Region, particularly to developed areas. The 

estuarine waters are important aquatic habitat, nursery areas and shell-

fish harvesting areas. These areas are sensitive to environmental 

changes. 

Agriculture 

Only 15 percer.t of the total lan~ crca ~s cropland. Approximately 69 

percent of this cropland is harvested, ,and the other 31 percent is. 

unharvested. OnlY • 8 • percent of the total cropland is irrigated . 

TQtal croplands are projected to increase slightly by 2000 while croplands 

harvested will increase about 36 pe·rcent. Irrigation of crops is increas-

ing rapidly in some 

3-18 
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farming areas, and will increase 49 percent from 1975 to 2000 

wide (see ~igures 3-8 and 3-9) • 

Energy 

An abundance of water and significant stream gradients have 

development of hydropower projects mainly above 

industry has in the past depended upon numerous small hv·nT·nn,~t~~ 

to the 

Private 

projects 

in this area. The large hydropower projects accounted lnfllr<''PTlt of 

the power generated in 1975, but are projected to generate 1 percent 

of the power in 2000. 

220.1 

Rll~lllon' s power 

In 1975, the 93 steam-electric power plants in the Region 

thousand of the total 237.7 thousand gigawatt hours of 

plants, 88 were fossil fuled, generating 80 percent of the 

and five were nuclear fueled, generating 13 percent of the 

power expected to be generated by steam plants in 2000 (Fi 

is 1,757.9 thousand gigawatt hours. Fifty-seven percent of 

is expected to come from nuclear fueled plants and 42 perc 

fossil fueled plants according to NF projections. 

Alabama has proven petroleum production from over 50,000 ac 

gas are being produced or have been produced from 41 fields 

Electric 

s power 

rom 

Oil and 

Alabama. 

Florida and Mississippi also produce significant amounts ofm~l~t~ol.eum 

and natural gas. In 1975, the three states produced over percent 

of the nation's petroleum and about one percent of the natu gas. 
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ama coal fields constitute the southernmost part of the 

field and the State ranks eighth nationally in coal product 

!-bearing rocks underlie approximately 18,630 square 

is a resource base of 35 billion tons of coal of 

h. 18 •. 4 billion tons (53 percent) are considered recoverable w 

ting technology and economics, In 1975 Alabama produced 22,5 

ion tons of coal. 

Navigation 

Atlantic-Gulf Region has an extensive navigation system ·A!~te· 3-11) 

intracoastal waterways along the Atlantic and Gulf. Coas 

~,,uc, 18 ports each handling over one million tons of cargo 

small harbors and channels, and a major navigational 
. ., ... 

construction to connect the Tombigbee River in Alabama wito 

An existing Waterway cuts across south Florida r.,....,.,,D' 

Okeechobee, and the Cross Florida Barge Canal in north Fl 

ally completed. 

important receiving terminals for national 

nativna.l goods for the southeastern United States. They al 

as export points for raw materials produced in the Region. ile 

and the connecting Tennessee-Tombigbee Waterway will be imp 

navigation facili.ties serving th.e internal portions of the 

ed States, 

The e navigation systems transported approximately 230 million 

... 
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ons of freight in 1975. This is projected to increase conside ly 

the year 2000. Improved facilities will be required to acco1M~<1l:Lte 

his increased traffic .. 

Environment 

Region's freshiater bodies and coastal areas serve 

elaxation for the urban population of the southeastern 

lus other parts of the United States and Canada. Its many 

natural areas are also an attraction for these 

cent years there have been large increases in boating, 

ishing, picnicking and swimming. These activities add 

nom~ but place great stresses on the land and water 

re are 47 large manmade reservoirs in the Region, plus a 

ge natural lakes such as }~ttamuskeet in North Carolina, 

Carolina, and Okeechobee (730 square miles) in Florida. 

ies of 40 acres or more account for about 6.8 million acres 

many miles of beac~ and other shoreline in the Region and P 

of 

in 

unds behind the barrier islands of the North Carolina coast pau••~u 

e::1encivus recreational use opportunities. The Blue Ridge Houn 

th their many natural areas to the west of the Region are a s 

icant tourist attraction. 

ere are several thousand historic places listed in "The Nat 

Historic ?lace~" Unusual natural areas occur in 

include swamps, rivers, marshes, and wildlife habitat. 
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are Dismal Swamp, Congaree Swamp, Okefenokee Swamp, Ogeechee River, 

Suwa.nnee River, Big Cypress Swamp, St.· Martins Marsh 
7 

Cahaba River, 

Evergladesl and Sandhill cr~e habitat~ 

An estimated 161 million instances of water-depend~~~ ~~e~eat~omal a~~ivities 

occurred in the Region in 1975 with an additional 58 million tnstances of 

water-enhanced recreational activities.. The 
participation in 

these activities in 2000 is projected to increase 46 and 47 percent 

respectively. Surface water is abundant in the Region, still 

more access points need to be provided and facilities constructed to 

meet future recreational needs. Nine Federal reservoir proJects pro-

vided for 46.5 million visits 
in 1975. Lake Lanier in Georgia 

provided for 14.5 million of these visits and was the most utilized 

Corps of Engineers' Reservoir in the Nation. Four of the Corps of 

Engineers' reservoirs in the Region were in the top ten most used Corps 

of Engineers' reservoirs. All of these are located in or bordering on 

the State of Georgia. 

In the Region, 19 wilderness areas with a total of ~29,000 acres have been . ~ 

designated. Another 20 pote~ tial sites are located in the Region. There 

are ninety-one critical areas which have been identified for outdoor 

recreational use, while anoth~r 115 sites have been identified as having 

scenic, historical or archaeological value (Figure 3-12). There are 13 

designated endangered species with another possible 10 which are inhabi-

tants of the Region. The States have identified considerably more than 

... 
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this number which are in the rare, endangered or threatened category •. 

For example, Alabama lists over 100 species. 

There are 3,000 miles of nationally significant str;eams tor: fish and 

wildlife. Traut and wat;m water fisheries streams have.been sa desig­

nated by the States and class.iti.ed as public fishing streams needing 

pt;otection. Only 40 miles of the Chattooga River in South Carolina and 

GeorgL1, is included on the Na.tional list of wild and scenic rivers. 

There are 2,500 - 3,000 miles of streams identified by the States as 

having potential for preservation as wild, scenic, or natural streams. 

The Region has 18 National forests, in excess of 10 State forests, 23 

National parks and over 100 State parks. Three National seashores have 

been designated. There are 22 National \vi1dlife or management areas 

plus many such areas managed by the States. These resources have been 

planned and are being managed to meet the physical and recreational 

needs of the Region's people. Additional areas are being obtained to 

protect the habitat of threatened species such as the Sandhill crane. 

Water 

Water availability and water use data were collected and projected for 

the purpose of assessing the current and potential problems related to 

the Region's water needs. 
The streamflows, water with-

drawals, and water consumption are based upon average yearly conditions 

for 1975~ The critical-month, 95 percent probability flow, and in some 

cases the 7-day low flow having a recurrence interval of 10 years were 
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utilized to evaluate water deficit problems~ 

Surface Flows 

.. The Region has 24 majot .rivers and a number of sm~ll coastal 

It is not one large integ~ated basin 1 and data will be pres~n••~u 

• smaller more meaningful units such as AS~'·s.. Annual mean 

the nine. ASR's vary from 7,310 mgd to 41,800 mgd (see Figure ) . 
Corresponding 80 percent probability flows on an annual basis 

4,140 and 32,100 mgd respectively. Total annual mean flows f he 

Region are 228,010 mgd, and the annual 80 percent probability 

is 164,140 mgd. 

The critical-month varies in each ASR with the lowest flows o~,,1*,~; 

in October and November in seven of the ASR's, in May in ASR 

in May in ASR 304. The critical-month flow is generally 

of the mean annual flow, except for ASR 305 where it is 18 

and ASR's 308 and 309 where it is 34 and 36 percent respecti The 

80 percent probability flow for the critical-month ranges fr 

than one percent to 63 percent of the annual 80 percent prob 

flow. Table 1 provides data on the mean annual and mean 

flows by ASR, as well as the 80 percent probability flow on 

month basis. 

Ground Water 

Figure 3-14 shows the major ground water aquifers. ·In the p t 

Province ground water occurs in fractures of the crystalline Well 
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I 1-28000 
.. 
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ASR 304 l-18600 » ATLANTIC & GULF 

MGD 
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I 
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MGD 
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Figure 3-13: Streamflow- Mean Annual Outflow 
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'tABLE 3-1 

Stream Flow, Annual and Dry Month (MGD) 

.. 
80% Probabilit 

AfB. t 

No. Annua Honth Annual Dr Honth 

301 25?900 1,5,100 18,800 3,~80 

302 281000 18,600 19,600 8,140 

303 25,500 12,900 17,500 6,980 

304 18,600 11,400 10,500 6,590 

305 7' 310 1,290 4,140 26 

306 21,800 12,200 16,600 7,950 

307 .40,100 21,800 31,700 16,200 

308. 41~800 14,300 32,100 8,340 

309 19,000 6,790 13,200 3,300 
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are generally lo'N, averaging less than 50 gallons per minu 

however, the ground water potential and yields of the area 

the most part, been underrated~. Supplies adequate for domest 

use are consistently available, and supplies yielding 

gptt -!re available locally from fractured be~rock.~ 

the Province, a thick mantle of weathered rock overlies 

and ~unctions both as a .reservoir and 

This water is slowly released to underlying bedrock 

sustaining a high base flow of-streams. 

Valley and Ridge Province at the southern end of the Blue 

tains encompasses about 7,000 square· miles in northern n.Lauauaa1 

Georgia. Ground water occurs in fractures and solution 

carbonate bedrock, and highly productive cavernous limestones 

the -groundwater hydrology. Dolomite and limestone 

rian and Ordovician age are the most important aquifers. 

used for municipal and industrial supply. 

up to 32 mgd, provides the municipal supply for the 

Calhoun County, Alabama~ Locally 1 wells yield more 

A weathered residuum overlies the carbonate bedrock 

reservoir that stores water and slowly feeds the 

channels and fractures, The base flow of streams 

!-sustained as a result of ground waterdischarge through s 

tential for ground water development in the Coastal Plain Provin 

ch is almost three-fourths of the Region, is very great and .. 
3-33 
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w~ter plays a major role in the Regionts economy. L~rge spr1:ngs are 

n~~ous, ~ith yields ~~ng~ng up to hund~eds of m.illions of gallons per 

day from carbonate rocks in Florida, Georgia, and Ala.bama, Locally, 

wells yield as much as 20 thousand gpm from carbonate rocks and as much as 

5,000 gpm from sand aquifers .. · Extensive f;t;"eshwater aquifers are 

virtually untapped in Mississippi~ 

The sedimt:"!-r:t:s o:.f the Coastal ~lain Pl:'ovince are the Region~s largest 

ground water resources and some o:.f the country~·s most extensive and 

productive aqui:.fers. There are six aquifers in the Coastal Plain of 

the Region~ They a~e discussed below. 

1, The Tuscaloosa Formation and associated sand aquifers of Late 

Cretaceous age constitute one of the most important regional 

aqui:i;er systems\ These aquifers yield large quantities of . 

water ;n the Fall Line zone and in the zone's downgradient, extending 

in an elongated belt about 50 miles wide from southeast 

Vit:ginia to northeast Mississippi. Well yields of 1,000 gpm 

are common, and locally wells yield more than 2,500 gpm. The 

only poorly productive areas are in west central Alabama where 

the waters a.re saiine and along the innermost edge o:.f the 

Coastal Plain whex:e the sands are thin, The outct:qp o( this 

aqui:.fer functi.ons a.s an important area oi; discharge to the major 

rivers crossing it~ Base flows are well-susta.ined i.n the inner 

Coastal Plain, 

2~ The limestone and sand aquifers of early Tertiary age are an 

.. 
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important source o.f grL1tmd ;.-ater supplies in a continuous be 

extending across the Regi0n from North C~rolina to Mississ 

These aquifers i~ediately overlie the 

the primary source of water south of the Cretaceous belt .. 
band about 5Q miles wide in Mississippi, Alabama, and 

some\> hat to the northeast in South 

and ~orth Carolina. These aquifers are highly productive 

most impvrtant in ~1ississippi, Alab2.ma, and ~'estern Georgi 

Yields ranging up to 2, 00\) GP~1 are cor:-.mon. Yields of 2,000 

or more could be reasonably expected from efficiently const 

Basin in 

1 Alabama 

~~~ extending ~ sh~rt distance into east central · re the 

rmeability, 

v:e_~s are lc~. an~ the water is gener2.lly of poor cuality. 

3. Hiocene to Plh1cene sand aquifers ~tield large quantities of ter 

to wells along the Gulf Coast in western Florida, Alabama, 

Mississi?pi. The a~uifer thickens to~ard the Hississippi 

oent tc the ,.·est.. Fresh;;ater extends to a depth of 1, 250 

a: PascagQula, ~ississippi! an~ to ~ore than 3,000 feet at 

::cuth cf :he ?ea::-1 River.. '\,·ell yields cor:-r.only exceed 1 ,o 
• 

I::civic"...:al •·.:ll ;:ie.::.cs o£ ::,COO GP~~ are co:mnonplace, and yi 

; :::;, """"'· :-=-'·' .... _ ---··- - ., ....... ... . o ..... ,~.. ... '--·· -·e ··~- u .. re,.,scna::J ... e --· .:x?ect 1n sor.1e places. 

Grou;:i ;.·a:.:r :::esc::::voi:::s in the ?earl River Basin are especia 
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important because they provide storage and transmission facil­

i.ties within innnense multiple artesian systems available for use as 

water supplies and within shallow water-table systems, which 

largely control dry-weather flow.of streams. 

4, The Principal Artesian Limestone aquifer of Tertiary age, the 

most extensive and widely used aquifer within the Region, under­

lies Florida, southern and coastal Georgia, and adjacent parts 

of Alabama and South Carolina, This aquifer is the source of 

some of the largest ground water supplies in the United States. 

Although separated areally, the limestones of the North Carolina 

coastal plain are also considered part of this system. Large 

springs are numerous,-with yields ranging up to hundreds of 

millions of gallons per day in Florida and Georgia. Silver 

Springs and Rainbow Springs in central Florida are the largest, 

~ith a combined flow of about one billion gallons per day. 

Locally~ wells in Georgia yield 10 thousand GPM, and a natural flow 

of 20 thousand GPM is reported from a well in central Florida. The 

base flow of streams is well-sustained as a result of ground 

wateJ; discharge through springs.. The Castle Hayne Limestone is 

the most productive unit in No;rth Carolina •. 

5.. The Biscayne Aquife~ is a highly productive aquifer and a most 

important source of freshwater for populous southeast Florida, 

... 
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including the Miami area.. The aquifer, consisting preo,um,.a.n•ts'••l...n: 

o~ highly pe~eable li~estone a~d sand of Quaternary age, 

lies about 3,000 squiu::e miles of Dade~ Browa~;d, and p.arts of 

Palm Beach Counti.es in Flot:ida, It is wedge-shaped? extend 

from land-surface to a depth. of about 2000 feet. along the .cu.caa1111111 

and thinning to a few feet in the western part of the area. 

Well yields commonly exceed 2,000 GPM .. The Biscayne Aquifer 

an.integral part of a complex regional water management sys 

for both ground and surface waters in southeast Florida. 

management practices were initiated in 1952 and 

stabilized saltwater intrusion. The objective has been to 

tain adequate freslwater . heads in the Biscayne Aquifer and 

the canals above salinity-control structures so 

sea-water intrusion and to provide replenishment to well f.a.~ . .~.-~~•• 

by infiltration from the canals, 

6 Shallow aquifers in the area are composed of sand, shell, and 

limestqne of Miocene to Holocene age. This material forms a 

relatively thin blanket o£ sut:ficial material that overlies t 

generally more productive Te~tiary aquifers in a belt along 

Atla,ntic Coast from No~;th Ca~olina to Florida and extending s 

southwest Florida~ Although yields are generally low, less 

250 GFM, these aquifers are important sources of water 

areas where the more productive aquifers are not available 

they are the conduit for recharge by leakage to the prolific 
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Tertiary aquifers, which underlte them. The shallow aquifer is 

the ~ajor sou~ce of ground water in parts of southern Florida, 

in D~re County in co~stal North. Carolin~.and on offshore barrier 

~sla,nds, 

An extensive shallow aquifer underlies the Big Cypress Swamp 

and adjacent areas of southwest Florida, In view of the good 

water quality, large areal extent of permeable limestone, and 

the high yield to wells there is an indication that this aquifer 

represents a principal factor in the present and future growth 

and development in southwest Florida. 

Water Withdrawals 

According to National Future estimates, total freshwater withdrawals 

from surface and ground water sources in 1975 averaged 24.5 bgd. The 

largest withdrawal was 52 percent of this total for steam-electric 

power generation. Irrigation use was about 14 percent, manufacturing 

use was 17 percent, and central plus non-central water system use was 

9 percent. Total water withdrawals are expected to increase 16 percent 

by 2000 to 28.3 bgd. 

Once-through cooling for steam-electri_c power geneJ;"ation occurs to a 

la,r,ge degree at the present time~ By the yeal:' 2000 recirculation will 

be used extensively and total water w;i_thdrawals for steatl\-electric 

power generation will increase onlr 

increase almost 750 percent. 

9· percent while power production will 

... 
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(see Figures 3-15 and 3-16). 

Ground water pumping is extremely heavy in much of the co 

area, with total withdrawals estimated by the NF to be ab 

mgd for domestic, municipal, industrial, rural and 

These heavy withdrawals result in the formation of 

deprt.>ssion and low·ered artesian heads over broad areas 

hundrt.>ds 0f square miles, encroachment of saltwater into 

aquift.>rs from vertical or lateral migration, and subs 

catastr0phic c0llapse in karst terraces due to localized 

pumping. 

SRF sources state that significant amounts of saline cool 

used by steam electric generating plants along the Atlant 

Coasts. These plants presently use 7.8 bgd and by 2000 w 

about 16.9 bgd. Hanufacturing operations presently use 

thirds bgd. The only significant desalination plants for 

water are located at Siesta Key and Key West, Florida; t 

3.1 mgd. 

Water Consumption 

Xational Future data indicate that average freshwater 

1975 was 4.9 bgd and it will rise to 10.1 bgd by 2000. 

percent of the total \vater \dthdrawals \~ere consumed and 

rise to about 41 percent in 2000. Higher consumption rat 

in Florida where the rainfall was not as evenly distribut 

the year. Irrigation accounted for 57 percent of the 

1975 but will only account for about 36 percent of 
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(NF Estimates) 

OTHER 

3% 

MANUFACTUR lNG 

17% 

IRRIGATION 
STEAM-ELECTRIC 

14% 
52% 

TOTAL WITHDRAWALS 24512 MGD 
Figure 3 - 1 5 

ANNUAL F~ESHWATER WITHDRAWALS, 1975 

Average Year 
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· (NF Estimates) 

DOMESTIC 
4% 

• 

TAL WITHDRAWALS 28338 
Figure 3 - 16 
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Average Year 
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the total in 2000, Steam-elect~ic powe~ plants accounted fo~ 3 percent 

o~ the total wate~ consumed in 1975; this will increase to 19 pe~cent 

1~ 2000~ Domestic and m.~nufacturing uses accounte4 for 3~ percent of the 

consumption in 1975 and will account for.38 percent in 2000(see Figures ·' 

3-17 and 3~18). 
Instream IJses 

There are numerous and large inst:r;eam. uses o~ all the major streams plus 

many of the minor streams~ The large heads above the Fall Line have been 

utilized for hydropower production~ Anadromoas fish runs occur on a ., 

number ot: the streams in North Carolina and South Carolina. -Warm water 

fisheries is a major use of most of the streams except in the Blue Ridge 

P~ovince where trout fishing streams are significant. A put-and-take 

trout fishery has also been developed below several major hydropower 

reservoirs such as Lakes Hartwell and Lanier in Georgia~ Navigation 

occurs on a num.ber of major streams and flows are generally regulated 

to aid this navigation~ In general, the states in the Region require waste 

dischargers to meet stream wate~ quality standards based upon a 7-day 

low flow having a ~ecurrence frequ,!ncy of one in 10 years, This flow is 

a minimum. required continuous release from some reservoir projects. In 

some cases 1 speci:f;ic :!;low requirements over and above this design flow 

are maintained to protect streaJn wa.ter qua.lity. Major l;'ecreational use 

o:f; strea.ms and reservoirs also occurs throughout theRegion. 

Water Supply and Demand·· 
. . . 

The Region has an abundance of fresh s~rface and ~round water, but unfor-
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DOMESTIC 
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IRRIGATION 
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13% 

TOTAL CONSUMPTION 4 8 6 7 
Figure 3 - 17 
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(NF Estimates) 
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tunately it is not always located in.the areas of need. Na 

figures sho\,. that thert:- i~ an annual averagt' flow of 228 bgd 

sources whereas only slightly over 24.5 bgd of this is presen 

B:'-• the ,_·ear 2000, surface ,,•ater \\'ithdraHals \vill \\ithdra\\11, _ 

to slightly over 28 bgd alon~ with an. increase in • C> 

wi thdn:nvals. 

Total consumptive use of the Region's waters will increase 

in 1975 to 10,1 BGD in 2000. This consumptive use will 

instream flows. There are sho~ 

already ~oted in highly developing areas in the.upper 

of the river basins such as north central North Carolina, 

Hetro area, and the Birmingham area. 

experiences seasonal low flows, will have to depend more 

ground water. A number of coastal areas are experiencing 

because of heavy ground water pumping ; 

Extensive planning and management of the 

in these prohlem areas, 

Management of streamflows, as well as withdrawals, will be 

Future 

surface 

increased 

water 

BGD 

which 

t of 

drawdowns 

a threat. 

e necessary 

ssary to 

protect instream flow needs, Fisheries resources, water q-~-~'"" hydro-

power generation, recreational, and navigational the 

streamflows are i:nportant to t.he Region '·s economy, Flows e 

purposes are critical at some locations and must be 

... 
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Comparative Analvsis 

Table 3-2 presents a comparativ~ analvsis of the National Future (NF) 

:md State-Regional Future (SRF) \vi th regard to estimates of streamflows 

and '''ater needs in the South Atlantic-Gulf Region. In many instances 

the SRF data agree with the NF data in individual ASRs, but totals for 

the Region differ. The totals for flo\vS reflect total outflo\vS from 

the nine ASRs of the South Atlantic-Gulf ~ater Resources Region. 

The differenc~ between SRF and KF data reflect differences in assump­

tions, f.~ls, and objectives at tl1e regional and state level versus 

thosL :1 the n.,tiunal level. There is an assumption at the regional 

level that water ~ithdrawals will tend to incr~ase at a fairly high 

rate because ~f an abundance of water due to proper planning and manage­

ment. On the contrary, XF data assume a large reuse of water by 2000. 

Secondl~-. djfferences in manufacturinf water use estimates reflect the 

assumption in the SRF data that no major changes will take place in the 

reuse ._,f \\ater. The XF data sho,.-s manufacturing plants going to a 

~ra-:-tice of large reuse of water by ~000, thus reducing the total 

::.:.:muf a-:- turing \d thdra\>als in the future. Some of the SRF manufacturing 

water use data on central systems could not be separated for tabular 

analvsis. The S~F data reflect a significant expansion of central 

~u-:-lic 1>2ter systems to sen·e outlying areas, and they shmv- a larger 

~erce~tage o~ the ~uture ?opulation ~eing served by these systems than 
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Table 3-2 

SOUTH ATLANTIC- GULF 

Streamflow and Water Use Data for Mean Annual Condition 

I 
I 
I 1975 1985 I 

Category I 
I 
I SRF NF --- ---t-

VOLUMETRIC DATA (mgd) 
I 
I 
I 

-Mean Annual Conditions- I 
I 
I 

Stresmflow at Outflow 
I 
I 

Point(s) 22'8,010 
I 

228,034 225,762 C<E 4 
I 
I 

Freshwater Withdrawals 24,512 
I 

26,461 25,45: 29,256 I 
I 

Agriculture 3,598 I 5,262 4,174 6,1.23 
I 

Steam-Electric 12,768 I 13,262 12' 912 12,930 I 
Manufacturing 4,105 I 3,824 . 3,371 5,061 I 
Domestic 1/ 2,288 I 3,016 2,801 3, 701 I 
CoDIII!ercial 553 I :<A 632 NA 

I 
Minerals 1,178 I 1,069 1,538 1,409 

I 
Pub lie Lands 2/ 5 I 28 6 32 
Fish Hatcheries 

I 
18 I NA 18 NA I 

Other 0 I NE 0 NE I 
I 
I 

Freshwater Consumption 4,867 I 6,062 6, 777 7,760 I 
Agriculture 2,886 I 4,210 3,350 4,904 I 
Steam-Electric 153 I 156 722 721 I 
Manufacturing 612 I 735 1,206 972 I 
Domestic 1/ 880 I 786 1,079 934 I 
CoDIII!ercial 118 I NA 138 NA I 

274 215 Minerals 214 I 165 
Public Lands 2/ 5 

I 
10 6 14 I 

Fish Hatcheries 0 
I 

0 NA I NA 
0 

I 
0 NE Other I NE 

I 
I 
I 

Ground Water Withdrawals 5,449 I 7,039 NE 8, 711 I 
I 
I 

Reservoir Evaporation 0 I 0 0 0 I 
I 

1..1 
I 

Instream Approximation I 
I I 

Fish and Wildlife I 188,655 I 557 188,655 648 
I I 

1/ SRF domestic water use includes commercial and institutional requirements. 
2! SRF public lands water use includes 
1..1 SRF lists legal requirements only; 

NE - Not Estimated 
N/A -Not Available 

NF - National Future, The 
probable future conditions. 

fish hatcheries requirements. 
data was developed by specific river 

SRF - State/Regional Future, estimates by regional sponsors reflecting state/ re 
desires and objectives. 
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34.777 
6,955 

13,937 
7,194 
4 '714 

NA 
1,939 

38 
NA 
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10,272 
5,586 
1,856 
1,381 
1,139 

NA 
291 

19 
XA 
C<E 

10,688 
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PROBLEMS 

The status. of total water supply and use in the Region is excellent, but 

there are a number of problems in specific areas related to the availa­

bility, quality, and use of the water resources. These problems, unless 

resolved~ will affect the economic growth in these specific areas. These 

problems have been identified by the State, and Federal agencies partici­

Pating in this Assessment, 

!ater Quantity~ Fresh Surface 

Several major urban areas were identified as facing critical water short­

ages that would hinder growth and development by the year 2000. Gener­

a.lly.water was not available in suHicient quantity or quality from 

either sur~ace or ground water sources in the immediate area of need 

and would have to be allocated from adjoining river basin(s) which in 

many cases inyolve an interstate stream~ The areas with problems are; 

1.. Chm.,ran - Lower Roanoke -- The rapidly growing southeastern 

Virginia area, Hampton Roads-Portsmouth, 
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is spilling over into northeastern North Carolina. 

Solutions to the a~ea's water needs require and may 

continue to requi~e, interbas:l.n transfers of water from basin 

This transfer will result in losses to downstream users in the 

2 North Central North Carolina .,....,... Th'e highly urbanized areas of 

Winston-Salem, High Point 1 Burlington, Durham, Raleigh, 

Hill, and Asheboro place excessive demands on streamf 

in the upper reaches of two adjoining river basins and m.ay 

require interbasin transfers from two additional interstate r 

basins. Long range needs point up the necessity to utilize a 

possible flows in the upper reaches of the Tar-Neuse and 

Fear River Basins. There may dlso be significant 

transfers from the Yadkin-Pee Dee and Dan Rivers. Highly 

detailed water management plans for water quantity and quali 

will be necessary in order to provide for the area's needs. 

Complicati.ng these problems will be the necessity to store 

control flood waters 1 control sedimentation, and meet 

flow needs for fisheries resources, power generation? 

gation. 

Southeast North Carolina -- This highly industrialized south 

Carolina area involving six counties in the lowe1; Cape Fear 

Basin will need large quantities of water which can probably 
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developed from the lower Cape Fear River. Management of the 

waters is needed to protect other uses as well as meet the water 

supply needs~ Ground water is a possible alternative, Some 

interbasin water transfers may take place. 

4.. Saluda Sub~Basin -- A highly industrialized corridor along Interstate 85 

l through northern South Carolina places large demands on 

·existing water sources. Interbasin transfers may be necessary 

to meet some of the area~s needs~ These transfers will involve 

water from the Savannah River Basin. an interstate stream. Down-· 

stream problem needs on the Saluda River will also require solu-

tion with possible interbasin transfers from the Savannah River 

Basin. I;arge downstream needs on the Savannah River may be 

jeopardized by these transfers. 

5. A alachicola- Chattahoochee- Flint (Atlanta Metro Area)-- Large 

demands to meet the needs of a rapidly expanding population in 

the large Atlanta Hetro Area cannot be met from existing stream 

sources in the immediate area. Major changes may be necessary in 

Federal reservoir operations,. and water resource management tools . ...-· 

must be initiated to insure adequate water quantity and qual-

ity to meet the expanding needs. Existing interb~sin transfers 

of water involve three major river basins. two of which are inter-

state streams~ All d~~ilable d~velopeci flows in the Chattahoochc~ 
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. 6. · · Rlack Warrior -. Cahaba -- Major water needs 

a~e develo~ing as the result of rapid industrial 

pans ian.. Other com~eti_ng uses such as l'ower r ·navigation 

water quality make it necessary that water resource 

be. initiated~ Interbasin water transfers occur from 

llive.r Ba.sin ~ reducing flows to extremely low flow condi at 

certain periods of the year, Flows needed for assimilat of 

wastes may not be available~ 

7. Mobile and Pascagoula-~ High water demands 

to serve industries and munici~alities occur in 

Mobile and Pascagoula areas. There is competition for 

source of supply, the Escatawpa River·._ Water resource mi:llf1'!1Et:: 

ment and State agreements are necessary on 

interstate stream. Worldwide commercial shipping could 

affected since it moves through the Mobile and Pascagoul 

Water ~uantity,, ~rpund 

a.ssoci.ated with ~rouna .wabe'r resources are generally 

ing, low yields, and water quality. Overpumping of an er 

lead to a water quality pre>blem if the ground wat~rta.ble! is 

that saltwater intrusion becomes a threat. Areas in the Pi 

pt;Qblems in low or possibly inadequate yields~ Limes 

may ha.ve large quantities of water but quality often become 

blem and restricts use of these aquifers. The following 

with overpumping. 
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1. Franklin Area -- Heavy pumping by a single large industry 

ha,s resulted ip. s.igni,.f;ica.nt lowering o.f; the water tables .f;or 

distances of up to 30 miles~ Chlorides are higher in the 

pumped aquifet;" to tha east~ Potential yields at 

thi.s one. locat:lon may have already been reached~ 

2~ Beaufort County Area.-- Ground water withdrawals to depressure 

the confined aquifer system for phosphate dry open pit mining 

has lowered the potention metric surface over an area of more 

than 800 square miles. Potential mining operations could almost 

double the existing pumping rate, thus creating additional pro-

blems for this area. 

3~ Suwannee & Apalachicola - Chattahoochee - Flint (Southwest Georgia) --

Heavy ground water pumping for municipal, industrial, and irrigation water 

usa in an area of numerous limestone sinks in.south Georgia and 

northern Florida poses a threat from subsidence of land surfaces. 

The extent of the problem is not.well-known and the limitations 

necessary to solve it have not been defined. Ground water with-

drawals may have to be reduced to control the problem. This problem 

could develop in adjacent counties of Alabama. 

4 Tombigbee in Mississippi -- Poorly productive ground 

water aquifers in the Tombigbee River Basin could be a limiting 

factor in development of the area. With the completion of the 

Tennessee-Tombigbee Waterway,.demands for water in the adjacent 

areas will increase and place stresses on existing sources. 

Water quality is also poor in some portions of this same area in 

Mississippi. 
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Water Quantity, Surface/Depth 

This problem is associated with the provision of adequate igation 

de~ths to meet the needs of the Region. 

chicola Chattahoochee - Fl River Flo 

An existing navigation channel in the Apalachico~a 

Florida does not have sufficient project designed low 

flow conditions to support barge traffic enroute 

Georgia on the Flint River and to Columbus, Georg City, 

Alabama on the Chattahoochee River. Solutions 

could impact on environmental resources in F 

Increasing consumptive use of water, evaporation 

l~rge rese"tvoi.rs: and possible interbasin trans£ 

Atlanta Metra Area could further reduce available-"''K-·M 

the 

for 

navigation, 

Water gualitv, Fresh Surface 

Water quality problems from point and nan-point sources 

addressed in the 208 water quality management .plans that 

developed by designated 208 planning agen~ies under PL 92 

entire Region is covered by area or stat~wide 208 plannin 

of these, however, are underfunded,and. some problems 

adequately covered under existing grants. Others are so 

208 planning must be integrated with other water res 

implementable. Those needing further evaluations and/or 

with other studies are: 
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1. Yadkin - Pee Dee -- Point and non-point source pollution reaching 

streams and reservoirs throughout the basin is reducing water 

quality for recreation? water supply? and fisheries resources. 

Prime recreational areas could be affected and the area's economy 

seriously jeopardized, Weed growth and eutrophication is threat-

ening water areas for many uses. 

areas are also threatened, 

Wild and scenic river 

2. Catawba - Broad - Salud~ -- Residual waste loads from a number of 

large metropolitan and industrial areas and non-point source pollution 

are placing a high demand on the area's waters to assimilate these wastes. 

Evaporation losses and peaking power operations with their resultant off­

peak low flows compound these problems at a number of locations. Nutrient 

loads to hydropower reservoirs are causing eutrophic conditions and are 

threatening recreational areas. 

3~ Lower Chattahoochee and Atlantic Metropolitan Area -- Basinwide water 

quaJ ity problems occur ~ir•o-g \d.th a number of ,'<.10C-entrated problems in 

Atlanta and Columbus, and there is a need to develop integrated 

solutions. Com~licated interbasin transfers through waste 

di_scharges in the Atlanta Metro Area may affect downstream uses. 

Environmental effects need consideration along with ground water 

problems~ Streamflows are highly regulated tor power production, 

navigation? flood control, and recreation. Increasing consump-

tive uses? evaporation? and losses due to interbasin transfers 

need consideration in a basinwide water resources management 

program •. 
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4, Coosa in Georgia -- The highly industrializ 

in Dalton presents problems of a technical nature in 

of carpet manufacturing wastes. Water supply needs, ling of 

reservoir releases, and a water resource management pr are 

other considerations needing solutions concurrently 

water quality problems~ 

s. Upper Pearl-- The combination of agricultural runoff, 

~unicipal and industrial wastes l~ad~, and a shallow rec 

water supply reservoir (Ross Barnett Reservoir} present 

problems that may not be solved by a 208 water quality 

study~ Excessive-weed growth is occurring in this Res r 

above Jackson on the Pearl River, 

Water Quality, G~ound 
' ' 

water quality is most often affected by natural substanc 
. 

make it unsuitable, without treatment, for municipal and indust 

supply. This source can also be affected by man's operations, 

such.as overpumping and i~proper well driiling and construction 

Ma~'s operations can cause saltwater encroachment problems or 

contamination from surface and underground sources.. Problem 

i.ssues involvi.ng ground water quality are: 

1. South Carolina Fall Line ·Area -- .Pollutants from na 

are causing water problems in this area and several 

counties in the upper coastal plain. These include h 

content, low pH and related corrosive elements. Thes 

make it costly for individual and small water users 

provide water treatment and cannot afford more e:xpens 

water sources. Low ~round water yields along the Fal 

complicate the problem. 
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2. Southeast South Caro]ina Coast·& Northeast Georgia Coast --·Heavy 

ground water withdraw~ls in Savannah, Georgia have created a cone 

of depression in ground waterlevels reaching into southeast South 

Carolina. Additional pumping will lower the ground water 

table and accelerate saltwater intrusion may occur. Alter-

nate sources of fresh surface water will cosf considerably more. 

3, Southeast Georgia & Northeast Florida-- Heavy ground water with-

drawals have resulted in bra.ckish water encroachment in Brunswick, 

Georgia.. Heavy withdrawals to the north in Savannah and to the 

south in St ~ Marys haye resulted in lowering of the ground water 

table. Increased ground water pumping to meet high future needs 

could result in saltwater intrusion. 

4 •. Southwest Georgia (Apalachicola - Chattahoochee - Flint and 

Suwannee) Limestone sinks permit surface water seepage into 

underground cavities and into the ground water aquifer. Contam-

ination of the aquifer may occu:r:: by this route from surface 
source.s as well as septic tank systems. This condition could 

affect aquifer systems in the adjoining counties of Alabama. 
5, Tombigbee -- The presence of natural elements in amounts greater than 

re~ommended drinking water standards increases costs of water treatment. 

There are problems with iron? fluorides, hydrogen sulfide~ hard-

ness 7 a.nd chlorides.. Some saltwater is encountered at greater 

depths in coastal plain counties of Alabama, 

6.. Mobile Lower !ombigbee -- ~ighly mineralized water has risen 

into the heavily utilized ground wateraquifer. There is also an 
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. area of li.ttle or no potable water in a northwest trend 

~ro~ west central Al~bama extend~ng into Mississippi. 

for oil and gas.· and deep-well injection of; liquid was 

also potential s.ources of contamination of the . ground 

aq_uifer .. 

belt 

7. Pascagoula-- Th~re is plenty of water in the coastal but 

it is degraded in quality. There is high iron content, pH, 

and corrosiveness of water in other parts of the basin. 

are unknown problems associated with deep-well inject liquid 

wastes. 
Water Quality, Marine and Estuarine 

Extensive development of coastal areas for recreation, industry 

commerical navigation is placing great stresses on a sensitive 

environment. Much of this aquatic environment is utilized 

areas for the Atlantic and Gulf fisheries resources and as 

areas for a large shellfish industry. Pollution of these coast 
' 

jeopardizes these resources and affects the quality of the water 

swim.ming, skiing, and other water contact sports~ Problem. are 

1, North Carolina Coast -- Natural nutrients, plus those 

municipal and industrial residual wastes, are causing ophi-

cation in the lower Chow~n Riye~ and Albemarle Sound~ 

nutrient loads from large farm~ng operations occur in 

Albemarle and Pamli.co SQunds, Bacterial pollution is c ng 

shellfish areas for harvesting as well as th-r:eatening a 

recreational area. Freshwater diversions are al~ering s ty levels. 
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2~ Grand Strand Large areas are closed to 

. shellfish ha,~es.ting because of .bacterial and chemical pollu-

ti.on, Highly sensitive. rect:eational waters are. ~lso subject to 

pollution, if not adequately controlled. Anadromous fish runs 

and marine nursery areas are threatened. 

3,. Southeast South. Carolina. Coast-- Waste: discharges in the 

Charleston and Beaufort County coastal areas have caused closing 

of shellfish harvesting areas. Rediversion of freshwater flows 

from the Cooper River will change salinities in Charleston 

Harbor and the mouth of the Santee River. 

4~ Mississippi Coast -- Water quality degradation has caused closing 

of shellfish areas and threatens recreational beach areas. The 

lower reaches of streams in the Pascagoula area have degraded 

water quality~ thus their use is affected. 

Related Lands, Flooding 
' . 

Tropical type storms originating in the South Atlantic area move inland 

or along the coast? bringing heavy rainfall to the southeastern United 

States, causing flooding conditi.ons, These occur in late summer and 

early fall~ Intense rainfall oye~ a short period or extended rainfall 

over s.eyeral days can also produce flooding conditions ;i.n the Region's 

streams... Coastal? urba.n and agricultural areas a:I;"e subject to tlood 

damages by swollen st1:eams and high tides, Problem· areas are; 

1. North Carolina Coast--- Tro{>ical type storms and "Northeasterners" 
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can br~ng damag~ng winds and rains to North Carolina's 

a~eas and barrier islands\ Resort areas, croplands, shipp 

interests, and urban areas are subject to da~age~ Most hi 

susceptible to damage are l~rge coastal farms, resort and 

areas, National seashore areas, 'and navigation facilities~ 

Yadkin - Pee Dee ~-· Stream flooding causes extensive damag 

to urban areas and agricultural lands throughout the basin • 

• There are 95 flood prone communities in North Carolina and S 

Carolina. Only one maj.or flood control project (W. Kerr Sc 

is located in the basin. Economic losses occur as the resul 

this flooding. 

~ Apalachicola - Chattahoochee - Flint -- Local urban flood 

continue to occur on small tributary streams in urban areas 

Atlanta, Macon, and Albany. Major flood control structures 

alleviated many flooding problems on the Chattahoochee Rive t 

limited floodprotection is provided on the Flint River. f 

flood plain management has further·complicated.the problems. 

Related Lands,·Drainage 
c • 

of drainage in areas with. excess surface and subsurface waters 

ts in loss of production or prevention of use o~ agricultural s. 

rea with a substantial problem is; 

~ower Cape, Fear -~ Loss of substantial farmlands £or produc 

occurs due to excess moisture. Drainage may_ cause loss of 
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wildlife habitat. In this area 18 percent of the total acreage 

has d~ainage ~roblems. 

Relate~ Land?l Erosion/Sediment • 
Land use practices and constructiion activities 

cause increased erosion a.nd movement of sediment into stream channels, 

reservoirs·? navigation channels? and estuaries~ l'[ater quality is also 

degraded because of the presence of this sediment and suspended material 

loads, Problem areas are; 

1. · ·Lower ·Cape Fear Sheet, streambank, and coastal area erosion 

is taking place in the Coastal Plain portion of this basin below 

Fayetteville 1 North Carolina. Over 15 percent of the land is 

affected. Extensive erosion is occurring along streambanks 

and beach areas. Future coastal storms will cause tremendous damages. 

2, Catawba - Broad - Saluda -- Highly erodable Piedmont soils are 

be~ng heavily eroded by land use practices and construction 

activities. Reservoirs are losing storage capacity due to high 

accumulation of sediments. Heavy shoaling occurs in Charleston 

Harbor"' 

3, Apalachicola - Chattahooche~ - Flint -- All of the area,except 

the coastal uplands,is subject to erosion problems, Conversion 

o~ cropla.nds to forested land and pasturelanps has eased the problem 

somewha.t, but subs.tantial erosion and sediment problems still 

exist, Const~uctj.Qn activiti.es f}dd to the problem.. Reservoir 

capacity is being decreased because of accumulation of sediments • 

... 
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4.: Floxida Coast -- Wind and wave action is eroding Flor 

areas.. Beach restoration is necessary to lllaintain 

bea.ches.. Laxge expenditures are required for this r ration. 

Mobile - Lower · Tombigbee. -:-- Land? streambank", and 
' • • • • t 

erosion is occurring! causing deposition of large loads 

i~ Mobile Bay~ Over seven million cubic yards of 

be removed annually from river channels and the bay Mobile. 

Beach erosion results in loss of recreational areas 

threatens structures. 

Related Lands, Water Related Use Conflicts 

Lack of and failure to implement land use controls, competiti lands, 

and lack of water resource management, coastal zone management environmental 

controls lead to exploitation of the area's resources. This 

results in the destruction of resources that cannot be thus 

causing long-term damages. Problem areas are: 

1, North Carolina -- Failure to implement land use cont compe-

tition for land and water, overdevelopment of coastal 

lack of proper management of mountain area resources, 

destruction of scenic and natural areas are causing s ewide 

.. 
problems.. Lack of programs and necessary financing ontrol 

these conflicts further complicate the problems and d r an 

eaxly solution, 
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2~ ~palachicola - Chattahoochee - flint -- Extensive urban develop­

~ent in tha upper and centr~l po:r;tions ot this basin are compet­

ing w:i..th rec:r;e~tion, hydropowe:r;, and navigation fo:r; basin waters. 

Allocation of su:r;face waters will be necessaq to maintain ex­

pected rates of g:r;owth in the Atlanta M:etro Area~ Deepening 

of navigation channe.ls may lead to destruction of environmental 

~esou:r;ces. The:r;e are no interstate agreements nor is there a water 

resource management plan for the basin. Environmentally sensi­

tive areas needing protection are the wild and scenic rivers in 

the upper reaches of the basin, the recreational corridor from 

Buford Dam to Atlanta, the Apalachicola River in Florida, and 

the estuarine areas. 

3, Mobile - Lower Tombigbee -- Industrial development on the 

Tennessee-Tombigbee Waterway will compete with recreation, 

fishing, and other uses for the land and water resources. Lack 

of land use controls will result in long-term effects to the 

area. Disposal of dredged materials has caused conflicts in the 

past~ Presently~ plans ar~ to use 3,000-4,000 acres of Mobile Bay 

bottoms for disposal of 66 million cubic yards of dredged 

materials. 

4. Pascagoula -- Lack of land use controls is resulting in 

development of wetlands, thus jeopardizing the habitat of the 

Sandhill crane. There is also a lack of control in flood plains 

and coastal zone areas. 
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SUMMARY 

The South Atlantic-Gulf Wate~ Resources Region has ample s waters 

and ground water to provid~ fo~; an expanding economy. r penin-

sulal' Florida the climate is charactel'i.zed by well distrib rainfall, 

mild winters? and warm--to-hot humid summers, The average Y rain-

fall of 50 inches compares favorably with.the of 30 

iPches per year~ Peninsular Florida has a period of low ra~•·~~~l from 

Dece~er through May and streamflows reach a critical low a end 

of this period~ 

rea is 

<> ..-nu-.!IIIMI rapid 1 y 

The society is becoming more urbanized, and the once agrar 

moving towards a more diversified economy. Industry is 

and is utilizing more of the area's natural and human resou 

an important resource for this expanding industrial growth. 

is readily available along the coast and on a number of maj 

serve this industry. 

The abundancr of forested lands provides a resource that is 

used, As a result there are large water demands by the pap 

industry utilizing timber resources~ Forested lands ace 

cent of the total land area of 165 million acres~ Crop 

percent of this total but only about two-thirds of 

harvested\ Only o percent of the croplands a 

irrigated, but this is expected to expand rapidly from 197 
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The Region is dependent upon steam-electric power for a large portion 

of its electrical ene.tgy. This user Q{ watet presently accounts for 

50 percent of the water withdrawals. Ir~igation is the second largest 

user, 20 percent, and manufacturing ~ccounts for 14 percent of the 

water withdrawals.._ Watet: withdrawals f:ot: steam electric will only 

increase 5 percent by 2000 while power production will increase over 

800 percent .. 

Major problems with the Region's water and related land resources occur 

as the result of growth and related water demands in areas where water 

is limited. The growth in stream headwater areas places a great deal of 

stress on the limited water resources where the contributing drainage 
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area is small.. Also~ most of these stt;'eams originate in the 

01;' 'fiedmont at;'eas where. ground water sources are very liJilited 

Coastal Pla.in Province (below the Fall Line) there is gener 

abundance of ground water. Problems occur when this source 

p~ped in cancentt;'ated at;'eas near the coasts and saltwater 

threatens. 

the 

ily 

In addition to wa.ter quantity problems ~here are problems oL.,~ •. ~essive 

pollutants reaching the streams and coastal waters,and ins 

threatening ground waterresources. Non-point source pollut 

eutrophication of surface waters are two major issues that 

resolved by present 208 water quality planning programs. 

Lack of flood plain controls along with the need for structu 

control flooding are problems in many areas of the Region. 

of the beach areas and associated waters, valuable resourc 

Region from erosion and water quality degradation is of maj 

Restoration of beaches has proven valuable in a number of t 

along the Atlantic and Gulf Coasts. Dredging and filling o 

have been issues in the past but with proper controls and 

this. problem should be solved, 

Administrative problems occur as the result of inadequate 

legislation, and/or resout;'ces t~ carry out resource 

There are a number of management problems on interstate 
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interbasin and interstate transfers of water. No interstate _agreements 

exist for resolving these. problems~ Financing of water supply source 

development is a major financial burden for many small co~unities and 

generally there is no financial assista.nce ava.ilable to a.ssist local 

agencies •. 

There are a number of environmentally sensitive areas in the Regionand 

the lack of an environmental plan at State and Federal level causes 

difficulties when project developments are planned for such areas. 

There is a need for more specific environmental goals and a plan for 

attaining these goals. 
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CONCLtTSTONS AN;·~ REC0!'1HENDATIONS 

The ultimate goal of this analysis of the water and related 

resource problems is the resolution of those severe problems 

fied. This can be accomplished through Federal, 

agencies with appropriate planning studies, data collection, 

necessary changes in laws, appropriat·~ financing, and fully st 

resource development and management programs. Private coopera 

should be sought. 

Federal Role 

The Federal Government has a responsibility to assist in the r 

tion of problems involving interstate commerce and problems 

regional or national implications and in research for general 

i-

ch, 

This assistanc.e in the SAG has been by Federal agencies that h,.. • ..,,.,.., .. ter 

and land resources management responsibilities provided by t titu-

tion and Federal laws. This assistance should be accelerated the future. 

It is recommended that Federal agencies continue to provide 

and financial assistance needed by state and local agencies 

ing those problems for which the Federal Government has 

ties. This would include such programs as construction of 

ili-

navi-

Fat ion systems, gathering of streamflO'-' data, research on +.:-=c -'"~LU'"­

for advanced wastes treatment, and USDA Type IV Cooperative 

Financial assistance as provided by Federal legislation shou 

for such prograns as 2('R planning for waste water. management 
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ion grants for wastewater treatment, and construction of water based 

recreational facilities. Funding should be provided for legislated 

programs that have either not been funded or have received inadequate 

funding, such as Section 209 of P.L. 92-500, Title 3 of P.L. 89-80, 

Section 701 of P.L. 83-560 as amended by P.L. 90-448, and the National 

D~m Safety Act, P. L. 92-36]. 

It is recomm.ended that an evaluation be made of the Federal Govern­

ment's role in the planning, design, construction,and operation of 

water sources to be utilized for public water supplies. Limited finan­

cial assistance is presently available through the "Water Supply Act 

of 1958", USDA programs, and HUD programs. An evaluation should be 

made as to whether the Federal Government's financial participation in 

water source development for public supplies should be increased. 

It is recommended that communities within the Region, that have not 

already done so, give consideration to establishing flood plain ordin­

ances and enrolling in the National Flood Insurance Program. The 

Federal agencies should continue to assist localities in the data 

collection necessary to delineate flood plains and describe the extent 

of flooding problems, 

Level "B" Planning Studies 

Utilizing criteria from the Water Resources Council's "Proposed Guide­

lines for Regional or River Basin (Level ''B") Planning" and addi tiona! 

criteria developed in the SAG and discussed t·li th Group "A" representa­

tives, five geographic areas have been identified as potential Level 

"B" Study areas. (The Yadkin-Pee Dee, this Region's number one priority, 

has recently been funded for study.) The areas recommended for study 

are arranged in priority order as follows: 
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Subarea 313 plus seven additional counties in 

Atlanta SMSA. The area is located in north and western 

orgia, 3outheastern Alabama, and along the eastern edge of 

panhandle. It is characterized by problems of 

ground water quantity and quality. inadequate depths 

navigation, flooding, erosion/sediment. environmental con­

icts, and water related land use conflicts • 

ty study area is located in north central and southeastern 

rth Carolina. The Cape Fc:~J:" - North Central North Carolina 
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proposed study area has overlap~ing counties with the Yadkin­

Pee Dee study area. This overlap is due to the interrelation­

ships of the water quantity-water quality problems and existing 

and potential interbasin transfers. It is characterized by 

problems of surface water quantity and quality, marine and 

estuarine water quality, flooding, drainage, erosion/sediment, 

and water related lanrt use C'~::--'"'icts. 

3. Catawba - Broad - Saluda. This proposed 29-county study area is 

located in west central North Carolina and central South Carolina 

above Lake Marion. It is characterized by problems of surface 

and groundwaterquantity and quality, erosion/sediment, and 

water related land use conflicts. 

4. Chowan - Lower Roanoke - Pasquotank. This proposed 24-county 

study area is an expansion of an earlier proposal to WRC by 

SEBIAC for a Level "B" study for the Chowan River Basin. It is 

now located in southeast Virginia and northeast North Carolina 

and includes the Chowan River Basin, southeast Virginia area, 

the lower Roanoke River Basin from John H. Kerr Dam to the river's 

mouth, and the Pasquotank River Basin. It is characterized by 

problems of surface and groundwaterquantity, marine and estuarine 

water quality, flooding, and water related land use ~onflicts. A 

problem exists regarding inte~basin water transfers to southeast 

Virginia. 
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5. Black Warrior - Cahaba. This proposed 10-county 

located in north central Alabama and encompasses the 

Tuscaloosa metro areas. It is characterized by a water 

problem involving interbasin transfers which 

water quality and interfere with other uses. 

Other Major Phmning Studies 

of the problems and the effects information indicate a 

pl~nning ~tudies in 10 areas of the SAG. The 

~nnod for study, and problem issues to be addresseda~e: 

1. Southeast South Carolina Coast 

4t Water Quality, Marine & Estuarine 

2. Florida Coast 

4t Related ~ands, Beach Erosion 

3. ~oosa in Georgia 

4t Water Quality, Fresh Surface 

4. Mississippi Coast 

4t Water Quality, Marine & Estuarine 

5. Upper Pearl 

6. 

4t Water Quality, Fresh Surface 

Central North Carolina Coast 

4t Water Quality, Marine & Estuarine 

4t Water Quantity, Ground 
(Beaufort County Area) 

4t Related Lands, Flooding 
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4t Related Lands? Water Related Use Conflic s 

7 .. Southeast South Carolina Coa~t 
2 

Georgia Coastal Plain, and 
No~rn Florida · · · 

4t Water Quality, Ground 
(SE SC Coast & NE GA Coast) 

4t Water Quality. Ground 
(SE GA & NE FL) 

4t Water Quantity, Ground 
(Suwannee) 

8. Tombigbee 

9. 

4t Water Quantity, Ground 
(Tombigbee in Mississippi) 

4t Water Quality, Ground 

Mobile - Lower Tombigbee 

• Water Quantity, Fresh Surface 

• Water Quality, Ground .. Related Lands, Erosion/Sediment 

• Related Lands, Water Related Use 

10. Pascagoula 

• Water Quantity, Fresh Surface 

e Water Quality, Ground 

Conflicts 

e Related Lands, Water Related Use Conflicts 

The degree of financial participation by local levels of government in 

the other major planning studies suc:h as those listed above varies from 

state to state. This participation is in some instances legislated by 

the state in that taxes are imposed to operate water management districts 

thatparticipate in the planning for water resource projects. In other 
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atates local agencies may not participate financially in p 

It is recommended that all levels of government become or 

be involved in these studies, 

Data Collection and Research 

During the Specific Problem Analy.31 s a numoer of needs wer 

ing. 

inue to 

tified 

for data collection and research which would facilitatemor 

planning and management of the water and related land reso 

needs are not always regionwide since some states do have 

programs for some of the items listed below. It is recommltiUed 

These 

that 

in those instances where such programs are not adequate, 

should be given to taking the necessary action to correct 

Data collection and research needs are: 

Data Collection: 

1. Stream Flows - There is insufficient data on smal 

2. 

lack of published data for low flows that 

planning, such as the 7-day low flow with 

of recurrence; and lack of information on in-st 

and utilization for specific uses, 

Water Qualiry - There is insufficient up-to~date 

sources of pollution and stream water quality inf 

There is also a lack of data on non~point source 

3. \<later Hithdrawals and Cons•1mPr-ive Use - There is 
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lack of up~to~da,te info;r;mation on water withdrawals for all 

uses of both surface and ground water Consumptive use and water 

reuse data is lacking in most areas. This information. is needed 

by source location for each user\ 

4. Inventory Data for Lakes and Ponds - There is a general lack of 

data on location and storage capacicies of natural and manmade 

lakes and ponds. Evaporation data is also needed for more 

specific geographic locations. Data are needed on dam structures. 

5. Dependable Yield Data - There is a lack of yield data for spe­

cific locations for existing and potential surface and ground 

water sources used or to be used for municipal and industrial 

water. 

6. Groundwater Aquifers - There is a lack of specific information 

on aquifer yields, recharge, water quality, movement of water 

in the aquifer, physical characteristics, and the aquifer's 

interface with the ground surface, other aquifers, and salt­

water. 

7. Marine and Estuarine Water Resources -There is a lack of data 

on t~e withdrawal and in-place use of these resources, Suffi­

cient water quality data are not available to aid in determining 

the possibility of development and utilization of these resources 

for shellfish production, nursery areas. etc .. 

8. Related Land Resources -· There is a need for a more thorough 

identification of all critical land areas. This identification 
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should include wetlands, critical environmental areas, 

tiona! sites, historical sites, archaeological sites, 

areas, and habitat areas for rare, endangered or 

species. Existing and potential wild and scenic streams 

also be identified and information documented as to thei 

tion, length, and characteristics. There is a need for 

uniform system of land use classification. 

9. Data Storage and retrieval system - There is need for s i-

zation in the collection and processing of all data 

the planning, design, construction, and management 

water and related land resource projects or programs. 

that provides for storage a~d 

this information is also needed~ 

Research: 

Research information is needed for solution of problems and act 

recommended to obtain this information. Areas needing research 

1. Improvement in technology on the use, reuse and reclamat 

water. 

2. Evaluations of the impacts of organic, inorganic, and 

wastes discha~ges on water use, reuse, and reclamation. 

3. Evaluations of the impacts from non-point source pollutio 

how this pollution reaches surface waters. 

4. Technology to utilize storm waters in water short are< s. 

5. Evaluations of the impacts of resuspended solids on water 

quality. 
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6. Technology for more effe~tive noxious aquatic growth control while 

at the same time protecting the water quality. 

7. Evaluations to determine the effects of heavy p_uiDRing_, _QE!l¥_9-ter­

ing, and/or mining of ground water aquifers. 

8. Evaluations of the effects on groundwaterquality from leaching 

from sanitary landfills, spray irr:;._:;ation of wastes, recharge of 

ground water with treated sewage, land subsidence, lateral and 

vertical migration of saline water, deep well wastes injection, 

and discharges into abandoned mine areas. 

9. Technology for backpumping and recovery of excess water. 

10. Evaluations of impacts of non-structural methods of flood damage 

prevention. 

11. Evaluations of impacts of land use changes on water quantity, 

water quality, and flow regimes, including such sensitive areas 

as flood plains, >vetlands, coastal areas, estuarine areas, 

Mountainous areas, and resource deposits. 

12. Development of more effective models to estimate soil erosion. 

Institutional Arrangements 

le;al implication~, inadequate program management, insufficient financing 

of the ne2essary water resource programs, and lack of policies and goals 

were identified as proble~s needing resolution in the SAG. ~t is 

recommended tha: legislation, funding, and staffing necessary to bring 

~bout resolution of these problems should be considered at the appro­

priate le\'el o£ govern~ent. Institutional arrangement problems needing 
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consid ation and the level of government responsibility to resolve 

these oblems. are: 

1. Water allocation programs for all users of surface and ground 

water with the states having the primary responsibility and 

Federal and local governments a secondary responsibility. 

2. Interstate agreements on interbasin water transfers from inter­

state streams with the state- taking the primary responsibility 

and Federal and local governments a secondary responsibility. 

3. Contingency plans for development and utilization of short term 

water supplies with the states having the primary responsibili 

and local government a secondary responsibility. 

4. Improved implementation of developed guidelines for considering 

environmental issues in Federal projects and programs. Devel 

ment of statewide environmental guidelines. The states and 

Federal governments should share the primary responsibility for 

the environmental considerations with local government having a 

secondary responsibility. 

5. Improved coordination between Federal, state and other entities 

in all planning phases of water resource development projects 

and programs. including plans. for project operation. State, 

Federal, and local governments should share the primary respon­

sibility for this coordination, 

6. Implementation of adequate control techniques for location. 

construction, operation and al1andonment of water wells with the 
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states having the primary r~sponsibility and local government a 

secondary responsibility, 

7. Improved implementation of estahlished land use controls for 

sensitive areas such as coastal areas, wetlands, flood plains, 

mountainous areas, and other critical environmental areas. 

State, Federal, and local governments should share the primary 

responsibility for this. 

8. Improved coordination in data collection, storage and retrieval; 

research; and application of research findings with states and 

Federal government sharing the primary responsibility. 

9. Development of executive orders or legislation adopting specific 

goals, desires and objectives for growth and development so that 

water resources are not unnecessarv constraints. State, Federal, 

and local governments should share the primary responsibility 

for this. 

10. Programs and controls for improvement of water use efficiencies. 

State, federal, and local governments should share the primary 

resp0nsibility for this. 

11. Red.~tion of time lapse between conception and construction of 

Federal projects. Some possible causes of delay are limitations 

in project funding, coordination, staffing, litigation, data 

collect ion. public ;>articipation, and rev ie\,· time.. .>tates and 

Federal government should share in the primary responsibility 

for this. 
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12. A continuing assess~ent program is needed to maint 

the information gathered in the 1975 National Water 

to continually assess national water and related 1 

use problems, and to arrive at suggested studies to 

e 

solutions to these problems. States and Federal gov t 

should share in the primdry respon!":bility for this. 

13. Certain areas in the SAG cannot afford their current 

costs for all necessary water resource ~evelopment 

ment projects and programs. Federal government has 

responsibility for this. 

primary 

14. There is a need to allocate underground storage sp that 

long range needs for this space is not jeopardized. 

and Federal government should share the primary re 

with local government having a secondary responsibil 
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INDIVIDUAL PROBLEH AREAS 

The Southeast Basin Inter-Agency Committee identified specific severe 

problems that could be grouped into two types of study areas. In the 

first group are those areas with a number of interrelated problems 

that need to be evaluated through studies, and solutions recommended. 

This type of area would be a Level "B" study area. Second, there 

were areas with a single problem or only a few problems that could 

be evaluated by a specific study and for which solutions could be recommended. 

These were smaller scale type projects and are referred to as other major 

planning studies. The problem areas are as follows: 

A. Level "B" Study Areas 

1. Apalachicola - Chattahoochee - Flint 

2. Cape Fear - North Central North Carolina 

3. Catawba - Broad - Saluda 

4. Chowan - Lower Roanoke - Pasquotank 

5. Black Warrior - Cahaba 

B. Other Major Planning Study Areas 

1. Southeast South C~rolina Coast 

2. Florida Coast 

3. Coosa in Georgia 

4. Mississippi L0J~t 

5. Upper Pe;1rl 
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6. Central North Carolina Coast 

1 .. Southeast South Carolina Coast. Georgia Coasta 

Plain and Northern Florida 

8. Tombigbee 

9. Mobile - Lower Tombigbee 

10. Pascagoula 

A tabulation of the type of problems found in each of the 

areas is given in Figure 3-19. Figm;es' 3-20 and 3-21 ident the 

locations ~f these areas. · A summary describing each area, 

problems, and effects, follmv~ the Figures. 1-tonetary damages 

magnitude (in 1975 dollars unless otherwise noted) from 

problems ar~ shown where they could be calculated • 
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APALACHICOLA - CHATTAHOOCHEE - FLINT 

Description 

The Apalachicola - Chattahoochee - Flint Basin, with 64 counties, 

lies in north and western Georgia, southeast Alabama, and in the 

eastern portion of the Florida panhandle. Major water resources are 

the Chattahoochee, Flint, Chipola, and Apalachicola Rivers; Lake Blackshear, 

Lake Lanier, Lake Seminole, West Point Reservoir, Lake Harding, 

Bartletts.Ferry Lake, Lake Walter F. George, Lake George W. Andrews, 

and Lake Jackson; the Gulf Intracoastal Waterway; and navigation 

channels on the Apalachicola and Chattahoochee to Columbus, Georgia -

Phenix City, Alabama. 

This Basin originates in the Blue Ridge Province and traverses the 

Piedmont and Coastal Plain Provinces. Elevations of about 4,500 feet 

above mean sea level occur in the Blue Ridge Mountains in the northern 

reaches of the Basin. These are rugged, densely wooded mountains with 

conspicuous relief and well-defined narrow valleys. The red hills of 

the Piedmont Province range from about 1,200 feet elevation near the 

mountains to about 600 feet at the Fall Line where the Piedmont 

~rovince merges with the upper Coastal Plain (Coastal Plain Province). 

Here the valleys and slopes are steep because of the sharp descent of 

the streams and rivers through the Fall Line, which was at one time 

the shore of the ocean. From the Fall Line, the upper Coastal Plain 

extends southerly some 170 ~iles. This is a region of rolling plains 

with well-drained sandy soils and many diversified farms. The smaller 
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eams flow in low-banked, tree-choked, meandering channels. 

r Coastal Plain is nearly flat with many wetlands and marshe 

and rivers of this region have wide flood plains. 

land is covered with pine forests and swamps and is somet 

the flatwoods, The land bordering the Gulf of Mexico is 

comparatively flat. The mainland is sheltered by 

Apalachicola River, which is the main stem of the river sys 

wholly within the Coastal Plain Province in Florida and is 

by the confluence of the Flint and Chattahoochee Rivers 

Florida State line. The Apalachicola River 

long and is 600 to 800 feet wide in some areas, the 

r reaches being the widest. The average regulated low-wa 

at Chattahoochee, Florida, just below Jim Woodruff Dam ( 

le)J is about 15,500 cfs. Dense hardwood swamps occupy 

0-mile wide flood plain. 

Chattahoochee River rises in the Blue Ridge Mountains of 

ia and drains 8,770 square miles. The maximum width of 

miles and its·length is 436 miles. The upper rc~~u~1 

river and its headwaters tributaries are characterized by 

slope of mountain streams, but below river mile 397 (18 

Gainesville, Georgia) the slope is fairly uniform and aven. 1~~ 

feet per mile to West Po~nt (RM 197). From West Point to 

the river passes through the Fall Line area, it t a 
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rate of 10 feet per mile. 

The Flint River rises just south of Atlanta and flows 350 miles 

southerly in a wide eastward arc to its junction with the Chattahoochee 

River~ Its 8?460 square mile drainage basin is 215 miles long and 40 

miles wide~ Above RM 285 the river slope averages 2 feet per mile. 

For the·next 55 miles the fall averages 6.7 feet per mile and as much 

as. 48 feet per mile at the Fall Line. At· Albany, the minimum regu­

lated flow is 327 cfs and the maximum flow of record is 92.thousand cfs. 

Ground watersources in the 14-county southwest Georgia area, parts of , 

Alabama, and Gadson County, Florida are limestone aquifers of the upper Coas­

tal Plain. The area ove~lies a limestone formation th~t is near the land 

surface and becomes thinner toward the south. It is part of a 

general limestone formation that extends through large parts of the 

coastal area in the South Atlantic-Gulf Region. North of the Fall 

Line ~round wat~ris found in fractures within metamorphic and igneous 

rocks or in the pore spaces of the weathered residuum of these rocks. 

Well yielde are small in this region. 

Major population centers are Gainesville, Metropolitan Atlanta, 

Columbus~ Americus, Albany? and Bainbridge, Georgia; Dothan, Phenix 

City~ and Auburn-Opelika, Alabama; and Tallahassee, Florida. The 

1975 population was almost 3 million. 
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PROBLEMS 

Water Issues 

The authorized 9-.foot depth navigation channel on the Apa.La'-'•~·~~~u•.La 

River below Jim Woodruff Lock and Dam cannot be maintained 

depth during low flow conditions in the fall~ 

problem may affect environmental resources in Florida and 

resources· in Apalachicola Bay. There are no long-term spoi 

to acco~odate dredging requirements on some reaches of the 

The Atlanta Metro Area and other adjo~ning counties will be 

the entire flow of the Chattahoochee River for water supply 

quality by 2000. This may require modification in operat 

power projects and will result in some interbasin water tr 

Downstream users as well as users of these hydropower rese 

be affected. 

Large volumes of wastes generated in the Atlanta and 

areas will place excessive demands on stream flows to 

waste. These point sources plus non-point sources of 

degrade stream water quality unless solutions are found to 

pollution. Small streams originating in the Atlanta area 

seriously degraded in water quality. 

t 

ject. 

izing 

water 

hydro-

swill 

Georgia 

that 

Ground water levels in some areas of southwest .Georgia ap be 

declining. Heavy water use is occurring for irrigation, ic, 
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and industrial purposes~ The ground water aquifers are limestone and 

sandstone, and some overlie permeable sands. Limestone sinks are 

occuz:ring because of excessive ground·water pumpage. These sinkholes 

could allow the z:apid recharge of shallow aquifers with poor quality 

surface water in all these States. Drainage wells, septic tank systems, 

and sanitary landfills could oe sources for ground water contamination. 

Related Land Issues 

The Chattahoochee River has benefited from major flood control projects, 

but the Flint River has not. A conflict has arisen over maintaining 

the Flint River in its natural condition or developing it for flood 

control and possibly for water supply. Local flooding continues on 

small streams in urban areas such as Atlanta, Macon, and Albany. 

Ez:osion of agricultural lands, streambanks, and lakeshores continues 

to destroy valuable lands as well as introduce large sediment loads 

into the streams and reservoirs. Beach and shoreline erosion occurs 

in Florida~ 

Institutional and Financial Issues 

Conflicts in the use of the Basin's wate~s, interbasin transfers, water 

rights, and the high cost of water source development complicate the 

technical solutions to problems, There are no interstate agreements 

on the management of the Basin's waters. 
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There is a need fo~ more flood plain management. 

allocation of ground and surface waters in 

cover all users~ There is a lack of adequate 

the Basin~s water resources. 

arisen in several areas of the Basin concerning t 

of natural conditions versus development to 

The areas where these·conflicts have arisen are the 

of the Chattahoochee River, the stretch of the ChatLa.uu,ucit-'••1 

from Buford Dam to Atlanta, the upper Flint River, and the 

lachicola River. 

Adverse Effects 

the Basin~s waters for navigation, flood control, 

damage some of. the environmental resources and nat 

ty of existing streams. A number of rare plants, fisheries 

ces, and wildlife habitat could be damaged or altered by 

Restrictions in development of the water resources 

result in some loss in economic growth to the area • 

damages will continue to occur and will increase if measure 

to control flooding and to restrict flood plain d 

Approximately 200 communities continue to have flood prob 

urban and built-up area damage per acre· is 
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ave~age. Floodwate~ and sediment damages are occurring on about one 

DU.llion acres of agricultural land and approximately 30 thousand acres of 

urban lands, 

Unless solutions are put into operation in the Atlanta Metro area-, the 

present controlled flows of the Chattahoochee River will only be sufficientfor 

the population predicted for the area for 1985. Solutions may require 

majoJ;" changes in operation of large hydropower proj.ects, thus affect-

ing the use of those projects for flood control, power production, 

and recreation. 

Point and non-point pollution will continue to degrade stream water 

quality which is already very limited and cannot meet the 1983 

national goals in some parts of the Basin. 

Ground water management may become a critical factor in protecting 

this resource in southwest Georgia and adjoining states as the water demand 

continues to increase at a rapid rate. Heavy ground water pumpage could jeopardize 

water quality of the shallow aquifer system. 

A~a.lachicola Bay produces up to 90 percent of Florida's oysters valued at 

approximately$~. 5 million annually{$1967-$1 Million). Potential oyster production 

is several times higher. Damages to the ecosystem could reduce the harvested 

oysters, ~ 

Flooding damages .are in excess o:l; $12 million annually ($1967-$8 million). 

The urban and inland built-up area damage is ten times the natural average . 

... 
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and livestock industry in a 14-county area of s 

gia amounts to $199 to $250 million annually ($1967 dollars - to 

About $30 million of this total is for vegetable p~.,. .. L:­

which depends heavily on ground water supplies and could be 

water for irrigation. 

weed growth on Lake Seminole alone requires an annual 

of $91965 to keep small boat channels open • 

3-91 

s -



CAPE FEAR - NORTH CENTRAL NORTH CAROLINA 

Description 

This area measures 14,779 square miles and includes a total of 

24 counties, 15 in the Cape Fear River Basin and 9 in north central 

North Carolina. These 9 counties are part of a 12-county water supply -

water quality problem area consisting of Davidson, Durham, Forsyth, 

Guilford, Orange, Randolph, Stokes, Wake, and Yadkin counties, plus 

Alamance, Chatham, and Moore Counties in the Cape Fear River Basin. 

The Cape Fear River Basin, with a drainage area of 9,223 square miles, 

rises in the Piedmont Province in north central North Carolina and 

flows southeastward through the Coastal Plain Province to the Atlantic 

Ocean. The large metropolitan area of Greensboro and the industrial 

area around Burlington are located in the headwaters. Nearby metropolitan 

areas whose growth is expanding into the headwaters are Asheboro, 

Winston-Salem, Durham, Raleigh, and Chapel Hill. 

A navigation channel on the lower reaches of the Cape Fear River 

extends up the main stem to Fayetteville, a distance of 143 miles. 

The Northeast Cape Fear River, a 130-mile tributary entering the 

main stem 30 miles above its mouth, has a cleared channel for 103 

miles. The Wilmington area at the mouth of the Cape Fear River is an 
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•~~a.nding industrial area with a deep harbor, The Atlantic Intr 

tal Waterway, several smaller harbors, and ocean inlets 

~~,u~~~~ting waterways to serve the coastal area~ New River, a 

Onslow County• has a navigation channel and a flood 

Also located along the coast are a number of signif 

l'opulation centers are Wi~ston-Salem, Greensboro, Bur 

Durham, Raleigh, Chapel Hill, Sanford, Fayetteville, on-

and Wilmington.. The 1975 population was 2.1 million. 

PROBLEMS 

Water Issues 

The problem of water quantity and water quality for the 

Nol;'th Carolina area is very complex. It involves water 

al 

extensive waste treatment with possible advance wastes trea ing 

required? l'rotection of major water supply sources from pollut and 

provisions for needs of downstream users in the Cape Fear Ri in. 

There are also waste discharges to the Cape Fear River Basin are 

generated in other river basins • 

The rapidly growing industrial and metropolitan 12-county area 

north central North Carolina is located primarily on small 

streams with low flows,and ground wateris not readily availab 

Possible solutions could involve four major river basins and 
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elaborate interconnecting water and sewerage systems, resulting in 

aeveral interbasin water transfers. Two of the river basins involved 

are interstate stre~s with numerous downstream users of the water. 

Water quality problems occur in north central North Carolina as the 

result of discharges into streams with small flows and into reservoirs. 

Since all available surface water sources must be developed for future 

water supply needs, high degrees of treatment of wastes or other 

methods of protecting water quality must be planned to maintain stream 

standards for water supply. 

Shortages in available developed water sources to meet expanding needs 

are also occurring in southeast North Carolina. Ground water sources 

are either not available in sufficient quantities or the quality is 

inadequate for a public water supply source. 

Related Land Issues 

Excess surface and subsurface waters prevent use of agricultural 

lands for production of food and fiber in the lower Cape Fear River 

Basin. Conversion of some of the wet' soils may be in conflict with 

their best use. 

Erosion and sedimentation are occurring as the result of harvesting 

of timber? conversion of forestland to cropland and urban develop-

ment; wind action and coast~l storms erode beach areas, and 
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high stream flows erode stream banks. Sediment loads 

in upstream areas are deposited in stream 

channels. Reduction in stream carrying-capacity increases f 

and deposition of sediment in navigation channels increases t 

of maintaining adequate depths for navigation. Sediments also-~.P~·~~ 

aquatic habitat and commercial fisheries, 

Tropical hurricanes occasionally move up the East Coast 

heavy rains and tidal flooding of beaches. Recreational areas 

structures, roads, farmlands, and historical sites are damaged the 

floods Erosion of beaches and shorelines occur. 

Institutional and Financial Issues 

Con~li.cts over the use of' water and related lands are occurr The 

State of North Carolina has entered and expects to continue a 

of vigorous economic growth. Conversions of agricultural and 

forested lands to urban and industrial development are result 

losses of land for agricultural producti'on. Higher property 

from the development of flood plains for urban and industrial 

have greatly increased the economic loss from a given flood. 

Lack of a management program for planning and controlling the 

flood plains results in conflicts of use of land and water. 

a fully implemented coastal zone management program results 

flicts of use of wetlands, beaches, and associated water 
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Adverse Effects 

With existing storage and with storage that is presently proposed and under 

construction, there will be a water shortage of approximately 100 MGD for the 

north central North Carolina area (excluding the two water service 

areas of Winston-Salem and Asheboro now using the Yadkin River) by 

the :year 2000.. Generally a shortage would start about 1990 

and growth of the area would be constrained beyond that time. Stokes, 

Yadkin 7 Forsyth, and Randolph Counties are not expected to be 

restri.cted in growth because of availability of water from the Dan and 

Yadkin Rivers. 

Substanti.al acreage has already been drained and made available for 

agricultural production and other uses.in the lower Cape Fear. In 

thi.s area of over 3,500 ~000 acres approximately 628,000 acres have 

a drainage problem. 

Stream segments designated or proposed as scenic rivers will be jeop-

ardized for this use if water quality
1 
is allowed to deteriorate. 

There a.re 495 miles designated in the Cape Fear River Basin. Anadro-

mous fish runs on the Cape Fear River could also be affected. 

Critical erosion is occurring on 66 miles of beach and non-critical 

erosion on another 32 miles of beach, Critical erosion occurs on 20 

miles of the bay/estuary shorelin~ and non-critical erosion on 232 
. 

miles, Streambank erosion occurs on 396 miles of stream in the entire 
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Fea'( River Basin. The sediment load damages downstream 

in flooding/sedi~ent da~ages in flood plains, damage 

tat and comm.e'(cial fishi.ng 1 and clogging of stream and 

channels.. Floodwater and sediment damage occur on 535 

. , ot whi.ch ten thousand acres are in urban areas~ l?eing 

lturat land~ 

of coastal water quality could seriously affect recrea-

An estimated 35 thousand acres are closed to she~,·~~· .. 

ting in the coastal area due to bacterial and chemical pollut 

timated $2.8 million ($1.8 million in 1967 dollars) in agricul 

tion is. lost annually due to drainage problems. 

tial annual monetary losses associated with the closing of 

areas are estimated at $10.6 million ($6.9 million in 1967 doll 

ion growth and per capita income are constrained at the 19 

of lack of water in north central North Carolina, 

~~·J•lJluLC losses could reach $5.5 billion by 2000 ($1967 dollars -

If this restriction also occurs in the lower Cape Fear 

• economic loss of $2.1 billion annually in 1975 

in the year 2000 ($1967 dollars 1.4 billion) could occur 
I • 

tha area. 

ffect of coastal problems on the North Carolina coastal tourist 

try, estimated at $100 million annually, is not known. 

.... 
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CATAWBA - BR.OAD - SALUDA 

Description . q' . 4 

This 29-county area lies in west-central North Carolina and central 

South Carolina above Lake Marion and encom~asses 15,523 square miles. 

Majo~ wate~ resources include the Catawba, Broad, Saluda, and Congaree • 
Rivers; and Lakes James 7 Norman, Wylie, William C. Bowen, Fishing 

Creek, Wateree~ Greenwood, and Murray. Major geographic provinces are 

the Blue Ridge, Piedmont, and Coastal Plain. The Fall Line traverses 

the area in a northeast-southwest direction at Columbia. Major land 

resources represented are the Blue Ridge, Southern Piedmont, and 

Georgia and Carolina Sand Hills, 

The Ca.tawba River Basin rises on the eastern slope of the Blue Ridge 

Mountains in the Blue Ridge Province and flows through the Piedmont 

Province and into the u~per reaches of the Coastal Plain Province. 

The name of the Catawba River changes to the Wateree River at the mouth 

of Big Wateree Creek near Great Falls, South Carolina. The Wateree 

River joins the Congaree River in the headwaters of Lake Marion to 

fo~. the Santee River~ 

The main stem of the Catawba - Wateree River has been highly developed 

for hydropower production. TI1e free-flowing river has been greatly 

modified and low flows reduced, Drainage area is 3,253 square miles 
• 

in North Carolina and 4,400 square miles in South Carolina. 
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R~oad Rive~ Rasin rises in the Blue Ridge Province on the 

alo~es of the Rlue R~dge Mountains in southwestern North 

flows in a general eastward directi.on in North Carolina and sou 

ward through the Piedmont Provinee in South Carolina. Total dr 

a1::ea i,s. 7, 850 square mi.les; 1, 503 square miles in North Carol 

6,348 square m.i.les in South Carolina. 

The Saluda River rises in the Blue Ridge Mountains in 

wes.tern South Carolina and f~ows southeastward to join the B 

River at the Fall Line near Columbia. Two major impoundments, 

Greenwood and Lake Murray, are used for hydropower production 

recreation. Lake Greenwood is also used as a source of water 

The Saluda and B:road Rivers join near Columbia to form the 

River which flows southeastward through the Congaree Swamp to 

the Wateree River at the headwaters of Lake Marion. The Conga 

Swamp national monument southeast of Columbia is a natural area 

many record size trees. The Congaree River Flood Plain Forest 

area comprises 12 thousand acres; oaks and gums are the dominan 

species with an occasional cypress . 

Principal population centers are Lenoir, Norganton, Hickory, 

apolis, Gastonia, Charlotte, Marion, and Shelby, North Carol 

Rock Hill, Columbia, Greenville, and Spartanburg, South 

The total 1975 population for the area was 2.4 million. 
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PROBLEMS 

Water Issues 

This are~ is a rapidly developing industrial area primarily along 

~our interstate highways that criss-cross the area. The economy is 

changing from rural-agricultural to urban-industrial. Major portions 

of this development are taking place in headwater areas of the basins 

n~r existing population centers where water is limited for supplies 

and waste assimilation. Also 1 the highly erodable Piedmont soils in 

a la.rge part of the study area compound water use problems in that 

the silt-laden streams are poor fl:sheries habitat, siltation reduces 

reservoir capacities, and water quality is degraded. Ground water in 

the Piedmont is impractical to develop for large users and is there­

fore used primarily by individuals and small users. G~ound water aJong 

the Fall Line is of questionable quality and quantity in many 

locations. 

The impoundment and regulation of waters of the Catawba - Wateree 

River Basin have resulted in considerable alteration of the natural 

flows, Reductions in low flows a~d the lack of controls on with­

drawals and maintenance of minimum flows in North Carolina complicate 

the instream use of the Basin's waters for fishery resources, waste 

assimilation? and scenic values. Designing waste treatment facilities 

to meet water quality requirements for the changing stream flow condi­

tions and to protect impounijed water quality is difficult. In planning 
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or steam-electric generating facilities, the possibility of 

fluents. fu~ther compli.cates wate~ quality problems • 

• 
Broad River Basin problems are primarily water 

• eds, erosion/sediment~ and some flooding, As the 

tional storage must be sought for water supply. er 

ly reservoirs as well as industrial hydropower reservoirs 

been abandoned because of siltation. Flooding occurs 

along small streams in urban areas. 

industrialized area of South Carolina will 

of water in areas where surface waters are scarce. 

itional demands and these should be investigated. 

Saluda River Basin is a rapidly developing industrial area 

large dependable yields or wastes assimilation. Therefore, 

surface water needs would have to be developed through 

or by interbasin transfers. 

Related Land Issues 

highly erodable soils of the Piedmont Province and rolling 

surfaces make ideal conditions for erosion and siltation. Cons.r•--
• 

tion activities for highways and land development have added to 

problem. Cutting of timber from steep sloped land surfaces a 
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exposes the soils to the elements causing increased land erosion. 

Large sediment loads carried into flood plains, streams, farm ponds, 

natural lakes, and reservoi.rs result in siltation of those areas. 

Storage capacities of water supply, recreational, and 

hydropower reservoirs are reduced, Soil erosion also results in 

destruction or reduction in value of lands used for agriculture and 

wildlife. 

A great amount of damage occurs to fish and wildlife habitats in the 

Piedmont Province portion of this area due to rapid runoff and erod­

ible soil conditions. Excessive levels of turbidity and suspended 

solids from this runoff are found in the streams. Conditions are 

aggravated by erosion from agricultural and logging operations plus 

highway and development construction activities. 

Institutional and Financial Issues 

A number of water-related use conflicts occur in the North Carolina 

portion of this area.. The State of North Carolina has entered and 

expects to continue a period of vigorous economic growth. This is 

characterized by large scale conversions of agricultural and forest 

land for urban uses. The use of land for such purposes generally is 

to the detriment of such other uses as recreation and fish and wild­

life habitat. Higher property values resulting- from the development 

of flood plain for urban and industrial uses have greatly increased 

the economic loss from a given flood. 
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Lack of a management program for planning and 

the use of flood plains results in conflicts over use of 

water, Poor land management practices have resulted in 

erosion and sedimentati.on •. 

There. is no North Carolina water management policy for 

releases below impoundments, controls of withdrawals, str 

regulation, or management of l,ake levels. In 

locations excessive withdrawals deplete streamflows to 

extent that availability of water for downstream users 

and adverse environmental conditions occur. 

The. mountain region of North Carolina is experiencing a r 

in second home and recreational developments. These deve 

place on steep-sloped sites and in the valleys at lower e 

An attendant problem with this rapid development is absentee 

ship of the more valuable developable sites. Some of these 

scale developments have altered the landscape 

valuable regions~ Additionally, some developments remain 

because they were under-financed, or for other reasons. 

Adverse Effects 

The growth and development of this area will depend on the 

development and utilization of its water resources, The upp 

of the area are inherently limited by small natural stream£ 

3-103 

take 

IIIIRI='cu.:.ue S 

t, without 



impoundments, cannot yield the water that would be necessary. 

The expanding industrial development in the Saluda River Basin will 

be limited by the availability of wate~. Even though Spartanburg, 

Greenville, and Pickens Counties have developed long range plans to 

meet their water needs,the remaining portion of the Basin does not 

have such plans~ The fact that Greenville and Pickens Counties may 

grow industrially will complicate the problems for counties downstream 

because the upper counties will be discharging more wastes into the 

downstream waters. 

An estimated 82 thousand acres of land in the study area are subject to 

serious erosion damages. Over 60 percent of the land of the area has some 

erosion problem. 

Several of the large lakes are in an early eutrophic stage as the 

result of nutrients reaching them. Fecal coliform counts are 

high in a number of streams and in a few of the tributary arms of the 

large lakes. If not corrected, these water quality problems will 

increase with growth of the area,and the recreational and water 

supply uses of the streams and lakes will be jeopardized. 

Uncontrolled development and use of water resources in North Carolina 
t 

by various entities acting .for their own purposes have resulted in 
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that cause streamflows to be abnormally reduced dur 

t conditions.. This results in diminished water quantity, 

..... a.4.4ty, and wat"er-based recreation. Water uses affected would 

er supply, fisheries resources, a.nd recreation~ 

uu.~u,utrolled use of flood plainsresults in damages and often 

ing problems, There are 3,571 thousand acres in 

solve the mountainous area's conflict problems will 

decreases in the environmental quality of the mounta 

an accelerated reduction in natural scenery, increased erosio 

sedimentation, and decreases in water quality. If sound 

development is not provided, such development may result 

le damage to the land and water resources. There 

in the tourism industry in areas most affected. 

construction costs for industrial and municipal wastes trea 

lants for the'North Carolina. portion of.this~area will 

proach $0.5 billion (1975 dollars) with annual operating costs 

ed $14 million (1975 dollars). 

damages in North Carolipa are estimated at $3.86 ll'illion ( 

Carolina are not known\ 

damage 

t 

be 

dollars). 

capita income in a three-county area (Gree·n•tlllld 

Saluda) in 
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South Carolina is constrained after 1985 due to water shortages, then 

the loss in projected economic growth would be $586 million annually 

in the year 2000 ($1967 dollars- 382 million). Constraints on per 

capita income and economics growth of 36 percent of the population of 

the Fall Line Counties after 1980 due to water shortages would restrict 

projected economic growth with a loss of $1.7 billion annually in the 

year 2000 ($1967 dollars- 1.1 million). 

Annual erosion damages are estimated at approximately $3 million ($1967 

dollars- 2 million). Sediment loads result in storage capacity reduc­

tion of 4,400 acre-feet/year in major reservoirs which is valued at 

$530 thousand annually. 
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CHOWAN - LOWER ROANOKE - PASQUOTANK 

Descl:iption 
4 . . I, 

24~county al;"ea comprises the Chowan River Basin. southeast 

the lower Roanoke River Basin from John H. Kerr 

riyet;"~S mouth, and the. Pasquotank River B.a.sin in southeast 

northeast North Carolina., This area drains into Currituck, 

le, Roanoke, and Croatan Sounds and that portion of Pamlico 

This area i.s pri.marily in the Coastal 

~ portion of the Chowan River Basin in the Piedmont Province. 

area. is the water service area of the Southeastern 

Authq~ity of Virginia which is already obtaining water from 

Rivet;" Basin and is proposing to obtain more water from 

and Roanoke River Basins. The area encompasses 9,386 squa 

rises in the rolling hills of the Piedmont Provine 

inia. and discharges into the western end of Albemarle Sound in 

Tributaries in the Piedmont exhibit moderate sl 

the streams in the remaining portion of the Basin~ are flat 

and travet;"se swamp and marshland area • 

Roanoke River Basin originates in two main tributaries, the 

in North Carolina and the Roanoke River in Virginia\ 

in generally southeast direction, crossing the Virginia - North 
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C~~ol~na State line in this area,l8 miles below John H. Kerr Dam. 

The a~ea under consider~tion encompasses about 1
1
500 square miles 

o~ drainage area below JQhn H~ Kerr Dam,mostly in the Coastal Plain 

~royince, Two major power projectst Gaston and Roanoke Rapids Lakes, 

are located downstream ~rom John H, Ker~ Dam! a multi-purpose project. 

A navigation channel extends from Weldon, North Carolina (49 miles 

below John H~ Kerr D~m) for 131 miles to Albemarle Sound. 

Large naval operations occur around the Norfolk area. Principal 

population centers are Emporia, Franklin, Petersburg, and the South­

ampton Roads area, Virginia; and Elizabeth City and Roanoke Rapids, 

North Carolina. The 1975 population for the area was 1.2 million. 

PROBLEMS 

Water Issues 

The problems in this area are very much interrelated, since the 

major rivers under consideration all drain into Albemarle Sound. 

These rivers are all potential sources of water to meet an increasing 

water supply demand in southeast Virginia and northeast North Carolina 

and contribute to marine and estuarine water quality problems in Albemarle 

Sound. The Roanoke River supports a major commercial and sport fishery. 

Interbasin water transfers from any of the rivers would put stresses on 

on the remaining rivers to provide flows needed for water quality and 

salinity balances in Albemarle Sound. 
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tages of surface water and saltwater intrusion into ground 

to overpumping, have forced southeast Virginia to 

Chowan and Roanoke Rivers for additional 

deplete flows for navigation, fisheries r 

assimilation and will cause increases in salinities 

Chowan and Roanoke Rivers, Ronaoke River flows are 

sely controlled from. hydropower projects to maintain 

s and other fisheries resources and for assimilation of was 

paper mill on the Chowan River at Franklin, Virginia 

of ground water, and its pumping operations are 

ng !JTaund water tables. Two existing paper and pulp 

on the Roanoke River below the John H. Kerr 

mill is planned. These industries are large s 

users and also need large streamflows to assimilate 

residual waste loads. Any d~pletion of streamflows may da.tuaiHI 

these industries and affect an already depressed economy. Tr~··-~'m'· 

of waters from any of the power pools of the Roanoke River wo 

result in the loss of hydropower production. 

The major source of ground water in southeast Virginia is the Po 

Form~tion, whi.ch is. a sand aquifer of Late Cretaceous age. De 

in this aquifer system already show high 

of chlorides in the eastern.portion of Nansemond County, which 

on the lower Chowan River. The next water-bearing strata below 
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bedrock underlying the Potomac Formationhave an even higher chloride 

content ranging from 800~1~00 mg/liter, The chloride content of 

wells in some southeastern Virginia communities already exceeds the 

standard of 250 mg/liter for public drinking water supplies. 

Water quality degradation of the streams and estuaries in the area 

occurs as the result of residual domestic and industrial wastes loads, 

non-point .source pollution 1 and large natural pollution loads from 

swamps anJ marshlands. Eutrophication is already occurring on the 

lower Chowan River and western Albe~arle Sound, primarily from 

natural pollutants. These problems may be further aggravated by 

reductions in streamflows due to diversions and increased residual 

point source pollution. 

Natural nutrient loads from the Dismal Swamp in the Chowan River 

Basin and nutrients from both non-point sources and residual point 

sources are causing eutrophication problems in the lower Chowan 

River and western Albemarle Sound. These are a matter of concern for 

both recreational boating and the fisheries resources. High nutrient 

loads are transported by the runoff from large farming opera-

tions in those counties adjoining the south side of Albemarle Sound; 

these ~arming operations are also contributing herbicides, pesticides, 

and sedim.ent loads to the Sound. 

Bacterial pollution of estuarine areas is resulting in 
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the closing of large areas for the harvesting of shellfish. No 

Carolina loses revenue from the decline in oyster leases, and 

oystermen are damaged financially. Thermal pollution from stPH~Iml 

generating plants, both fossil and nuclear fueled, will affect 

life. 

Related Land Issues 

ectric 

tic 

Some upstream flooding plus major coastal flooding problems ace in 

this area. John H. Kerr Dam provides substantial flood protec 

on the lower Roanoke River except during high sust 

flows. These flooding damages plus damages from erosion and 

are problems that remain to be solved. 

Institutional and Financial Issues 

areas 

Lack of flood plain management, conversion of wetlands to agr~~-~•u'L 

use, uncontrolled development and the rapid development in cu~~~ 

are current conflicts. 

Adverse Effects 

A water withdrawal of 40 MGD from the Roanoke Rapids 

southeast Virginia's future water supply needs would result 

loss in potential power production. This loss of energy p 

plus energy needed for pumping this water would reduce the a 

available electrical energy. Rtduction in required water rel 
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may also jeopardize the $1 million stLiped bass fisheries resource 

in the lower Roanoke River. 

The lower Roanoke and Chowan Rivers have anadromous fish runs that 

may be damaged from reduced streamflows and/or water quality degra-

dation. ~cterial and pollution has already caused the 

closi.ng of 338,430 acres of shellfish areas in the estuaries of the 

Chowan and Pasquotank Rivers. 

From 1939 to 1966, heavy ground water pumping at Franklin, Virginia 

resulted in lowering of the artesian head by 130 feet at the center 

of the cone of depression. In 1970~water levels had 

decli.ned 185 feet at the center of the cone of depression since 1939 

and most wells no longer flowed. 

Flood damages are occurring to agric~ltural lands and some small 

comm.unities in the Chowan River Basin. The main stem of the lower 

Roanoke River as generally protected by the John H. Kerr Reservoi~ 

but at times damages do occur downstream when unusually high releases 

are necessary. Recreational and beach areas are heavily damaged 

by coastal storms, There are 215 miles of shoreline subject to 

critical erosion and 210 miles subject to non-critical erosion in 

this area. Sixty-six miles of the critically eroding area is ocean 

shoreline. 
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otential losses to the bass fisheries resources on the lower 

$996 thousand annually ($1967 dollars- 650 thousand) . 

• u.uu.al commercial fish catches in Albemarle Sound and lower Ch 

which are valued at $750 thousand and $400 thousand, 

re also jeopardized. Potential value of shellfish from closed 

ish areas is $101 million annually ($1967 dollars- 66 million). 

timated expenditures of $32 million ($1967 dollars - 21 mill 

auld be required to correct 66 miles of critically eroding shorQ•n,no 

an estimated $1.5 million ($1967 dollars - 1 million) annual 

ld be required to nourish the corrected beach areas. 

oastal problems on the North Carolina coastal tourist industr~ 

stimated at $lOOmillion annually~ is not known. 
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BLACK WARRIOR - CAHABA 

Description 
.. ' (' . . 

~is 10-caunty area is located primal;'ily in the Black Harrier and Cahaba 

River B~sins in north centr~l Alabama and encompasses ~ total surface 
"-

area of 7?962 square miles, The are~ encompasses the Birmingham and 

Tuscaloosa metropolitan areas as well as areas that will be affected • 

by water supply withdrawals for and waste discharges from these metro-

politan areas •. 

The Bl~ck Warrior River is formed by the junction of the Mulberry and 

Locust Forks about 20 miles west of Birmingham and flows southwesterly 

for about 174 miles to its junction with the Tombigbee River at Demop-

olis~ The Basin rises in the Appalachian Plateau where the topography 

is rugged and elevations range from 500 to 1,000 feet abovemean sea level. 

The Fall Line, where the Appalachian Plateau meets the Coastal Plain Province, 

crosses the basin just north of Tuscaloosa. The Coastal Plain Province 

is characterized by low and gently rolling topography ranging from 225 

feet above mean sea level at Tuscaloosa to 100 feet at Demopolis. 

The Cahaba River rises near the boundary of Jefferson and St. Clair 

Counties and flows southwesterly to a point in Dallas County where it 

empties into the Alabamf;l River.. The. upper portion of the Cahaba is 

characterized by swift moving wa_ter and widely fluctuating flows. This 

may be attributed to the prevalent P~rkwood and Pottsville geologic .. 
formations which give rise to a rocky stream bottom with numerous shoal 
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areas and to many bluffs and rapids. In south Shel~y Count~ t 

flows through. deposits ot limestone. and dolo:mite., 

river 

Principal centers of population are Ri~ingham, Tuscaloosa, Bes•e~er 

Homewood, Cullman? Ja,s~er:, and Fai.rfield, The 1975 population 

area was 1.1 million. 

PROBLEMS 

Water Issues 

The major problem is a shortage of fresh surface water to meet 

of a rapidly expanding industrial area which produces coal and 

natjonal needs. Since the area is located mainly along tribut 

there are interrelated problems of inadequate low streamflows 

lating the large industrial and domestic waste loads and 

source pollution. Four dams with navigation locks provide 

depths on the Black Warrior River up to Birmingham. 

through these and other hydropower dams upstream present 

since flows need to be maintained for waste assimilation. 

operations associated with mining, proper treatment of 

and subsidence problems are also issues. 

Water needs for manufacturing processes and domestic water 

result in large withdra,wals and transfers across river basin 

Consumptive uses are expected to increase greatly. aggravatin 

the low flow conditions in both the Black Warrior and Cahaba 

Basins. The instream flow needs for navigation, power produc 

3-115 

the 

needs 

1 for 

streams, 

as simi-

ion 

eleases 

stes, 

, fish, 



~ecrea.tion, and wastes assimilation will also increase at the same time 

that flows. are being reduced by transfe:r,-s and consumption •. 

The. uppe~ Cahaba River Basin presently supplies about as much 

drinking water as it can without capture of m,ajor flood flows. Its 

usefulness as a source of public water supply requires that constant 

efforts be made to maintain a satisfactory quality of water in the 

~iver. In dry seasons, the combined flow of the river and Lake Purdy's 

storage is used alm,ost exclusively for public water supply. As a result, 

there is very little water in the Cahaba River for several miles down­

stream where it receives the discharges from the Shades Creek and Patton 

Creek wastes treatment plants. The River'sability to assimilate these 

wastes. is greatly reduced during these low flow conditions. 

Related Land Issues 

Due to a combination of steep slopes and impervious substrata, the Cahaba 

River and its tributaries have been subject to frequent flooding. The 

problem is complicated by increasing development in the Birmingham 

metro area which increases the run-off rates. Local flooding also 

occurs in other highly developed areas. 

Institutional ar.d Financial Issues 

Protection of portions of stream,s in the Cahaba River Basin as wild and 

scenic rivers i~ a major item for consideration in the planning and 

management of the water and related land resources. 
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Developing and ca(ry~ng out a water resource management plan 

cated by the ~igh costs o( facili.ties and the inability of lo 

State agencies to fi.nance construction •. 

MYe'Fse, Eff~cts 

Br about the year 2000 the consumptive use. of water by indus 

m.uni.cipalities in and above Tuscaloosa County on the Black Wa 

could possibly be several times the 7-day'lO-year low flow. 

electric plants are located above this point,consumptive loss 

li-

and 

River 

be even higher. Consumptive losses would also mean losses to~·~wL•·~ 

hydropower, navigation, and fisheries resources. 

Mining of coal and other minerals produces waste products 

the water quality of several of the area ~·s streams. This 

us.efulness for water supply for domestic and industrial 

fisheries resources, and recreation and as natural or scenic 

The Goldline darter and Cahaba shiner are threatened by 

ties. The Watercress darter is threatened by water supply 

Other species of fish would be threatened by degradation 

quality due to :l.ndustrial and domestic waste discharges 

source pollution~ Land development will modify habitat and 

wildlife .. 
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SOUTHEAST SOUTH CAROLINA COAST 

Desct'iption 
' . 

area includes four coastal counties of southeastern Sot1th 

.. 
square miles~ The area is within the Coastal Plain Province 

~uULuues many bays, estuaries, coastal streams. and navigation sys 

leston Harbor, Port Royal Harbor, and· the Atlantic Intracoast 

are in the area~ Population centers are Charleston and B 

The 1975 population was 448,200. 

PROBLEMS 

Water Issues 

discharges in the Charleston and Beaufort areas have result n 

erial pollution making it necessary to close shellfish harvest-

Large organic loads reaching coastal water areas and p 

have resulted in depressed oxygen levels. 

of fresh water flows from the Cooper River and Charles 

r to Santee River will increase salinities in the fresh-

r zone in the Cooper River area and will decrease salinities 

at the mouth of the Santee River, thus affecting s 

Adverse Effects .. 
e are 56,701 acres out of 249,715 acres of shellfish growing a 

oysters and clams) closed because of present pollution cond 

this problem is not solved, even more shellfish areas may be tea . 

.. 
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Approxi~ately 3.2 percent (1,410 acres) of the closed shellfish growing areas 

C\~e. producing a com:merically harvestable crop •. 

The incJ:eased tlows 1 ~allowing Coopez: Rivez: rediversion? could cha.nge 

the sa.linity regimes at the mouth of the Santee River which affect shell-

fish~ An estimated 10 thousand bushels of oysters are transplanted from this 

area each year~ It is estimated tha.t two-thirds of these resources 

would be lost from rediversion, The .. Wando River estuary~ one of the 

' ll\OSt productive oyster seed beds on, the Atlantic Coast, will be adversely 

affected by rediversion, as wi~ tp€ shellfish areas in the Santee Delta. 

Cha:J;'leston Harbor recei,Jes large pollution loads, and rediversion may 

adversely affect assimilative capabilities. Reduced flows will result 

in wastes being assimilated in the inner harbor areas,whereas under 

present conditions this occurs farther out in the harbor where greater 

volumes of water are available. 

Additional effects of pollution include stress on marine life popula-

tions with resulting lower populations of more desirable species. 

Recreational restrictions are a probable result, Discharge limitations 

due to an already impaired water quality will restrict future develop-

ment becau~e of higher wastes treatment requirements. 

Actual monetary losses from the closing of shellfish harvesting areas 

is $ 4 90 thousand annually. 

3-120 
... 



FLORIDA COAST 

Description 
i C I I C • I I ( . 

• 
east co~st of Florida ~rom the Florida-Georgia line to the 

distance. of more than 500 miles,. consists of a 

islands, broken here and there by inlets, The barrier i 

are generally backed by low tidal marshes or lagoons, sepa 

froll\ the Atlantic Ocean, The beach barrier islands 

in length, width
7 

elevation, and development. Th~ 

vary in form from wide and flat beaches to narrow, 

fronting seawalls? and in texture from the hard, fine s 

locations to the soft sands and coquina outcrops on the nor 

beaches._ 

entire west coast of Florida on the Gulf of Mexico from Key to 

Bay south of Tallahassee is characteristically mang 

with sandy beaches occurring in places. 

percent of this gulf shore, from the southern tip of to the 

inellas-Pasco County line, is composed-of offshore barrier is~a~~~ 

extend almost continuously for 150 miles. The beaches in 

r region
7 

where ther·exist? are composed of fine white sand 

.. tain a considerable amount of shell, The remaining 180 ~iles 

Pinellas-Pasco County line northward to Apalachee Bay is a 

i.d o~ ba.rrier beaches and is not i_ncluded in this area .. 

. 
Florida coast west of Apalachee Bay is characterized by wide y 
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beaches., backed by dune li.nes wi.th heights ranging from 10 to 15 feet. 

~qs.t of the b.e~ch material along thJ:.s };each is white sand composed 

pri~arily of ~uartz~ 

The length of shoreline cove~ed j.n this. area is 5 J 984 ~ 4 miles~ of which 

1,066 miles is ocean/gulf shol;'elina and 4,918~4 miles is bay/estuary 

shoreline~ A total of 1,353.3 miles is beach, of which 780.9 miles 

front on the ocean or gulf and 572.4 miles are on bay/estuary shoreline. 

There are no beaches on the remaining 4,631.1 miles of shoreline. 

Surface area of the coastal counties is 26,146 square miles. The 1975 

population was 6.7 million. 

Future projections indicate that the coastal areas will continue to 

grow and develop at a very rapid rate. Extensive residential develop­

ment for both summer and year-round use is anticipated. Continued 

intensive development for tourism and industry is also expected, with 

commensurate population increases. 

PROBLEMS 

Related Land Issues 

The shoreline is continually adjusting to the change in forces affecting 

it. The entrapment of sand in river reservoirs~ offshore dumping of 

channel and harbor dredge material; opening? closing, and migration of 

coastal inlets; the relative rise o{ .sea leveli and the expansion of 

development along the shoreline are some of the factors contributing to 

apparent increase in shoreline erosion. One of the more easily identi-
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fied causes of erosion is that caused by coastal storms. 

cause serious coastal erosion from wind and wave acti.on, 

torms 

The extensive growth in Florida h~s put an unusu~lly high de:m~k~lon 

use of beaches for rec~eation, Since both coastal storms 

high ti.des often dest;t;"oy these beaches by erosion or breach 

areas, restoration and protective programs are needed~ 

·Adverse Effects 

Of the 5,984~4 miles o~ shoreline in this area 209.8 miles of 

shoreline and 82,3 miles of bay/estuary shoreline are exp 

critical erosion problems. Another 332.8 miles 

miles of bay/estuary shoreline are experiencing non-critical 

No erosion is occurring on the remaining 5,002.5 miles of sho 

/gulf 

Annual losses because of beach erosion of Florida's coastline 

estimated at $66 million annually. These are the estimated 

be derived from correcting critical erosion on 292 miles of 

its that would 

:::H1.w11mline • 
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COOS.!\ IN GEORGIA 

· Descrirtion 
' I 

This 13-county area lies in northwest Geor.-gia and encompasses 4,478 

squqre miles, Principql drainage is provided by the Coosa River system. 

This river system rises in the Blue Ridge Province and flows,southwest-

erly thru the Piedmont and Valley and Ridge Provinces to the Georgia-

Alabama State line. Three large lakesJ two national for.-ests, and several 

state parks provide recreational opportunities. Principal population 

centers include Rome and part of the Atlanta, Georgia SMSA. The 1975 

population was 379~300, 

PROBLEMS 

Water Issues 

Industrial and municipal residual wastes, sediment, and non-point 

source pollution are degrading sections of the Tallapoosa, Conasauga, 

Oostanaula, and Coosa Rivers in Georgia. Sediment loads contributed 

by sand and gravel operations and land erosion affect the color and 

turbidity of the water. Agricultural and urban runoff contribute 

nutr.-ients 1 pesticides, herbicides 7 and bacterial pollution. Low level 

releases from stratified hydroppwer projects in late summer have low 

dissolved oxygen., Also, m,inimu:m releases m.1de during no powe;t:" genera-

ting periods are not sufficient to maintaiu needed assimilative capaci-

ties of streams where large waste discharges are made. 

Adverse Effects 

Stretches of stream receiving large waste discharges are seriously 
.... 
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and oxygen levels are be~ng decreased to ~rginally rlL:l:MU 

to1: ti.sh. life., Fecal coliforms. are so high 

~l~~t'~~~· tor ~ater contact sports, and stream biota are being dau•·~~~~ 

solved oxygen standar,ds are occasionally, violated i.n rese 

from Lake Allatoona •nd. belo~ Dalton on the Conasauga 

COosa B.i.Vel" ShOWS evi4ence Of nutrients and OJ;'ganic mate 

headwaters of Lake Weiss, 
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MISSISSIPPI COAST 

: De~~r±et±~m 

The area i.ncludes the three .. coastal counties of Missi.ssippi from the 

Alabama-~ississippi State line to the Mississippi-Louisiana State line 

a.nd encompasses 1,8U3 square iniles .of surface area.. Several small 

coa,stai streams plus the Escatawpa, Pascagoula, Biloxi, a,nd Pearl Rivers 

flow through this area, The Pascagoula area is highly industrialized 

a,nd ha.s a commercial port. Located along the remaining coast is the Gulf 

Intracoastal Waterway, Port of. Gulfport, and a number of recreational 

beaches. Population centers are Pascagoula, Moss Point, Biloxi, Gulfport, 

and Picayune. The 1975 population was 285,100. 

PROBLEMS 

Water Issues 

The industrialized areasat Pascagoula and Moss Point contribute large 

waste loads in the form of residual wastes, urban runoff, and agricul­

tural runoff to the Pascagoula and Escatawpa estuaries. The Escatawpa 

River in its lowet;" reaches has a 7-day 10-year low flow of 130-150 cfs. 

Wi.th the low flows and tida.l acti.Qn, the large wastes loads are not 

flushed from the estuary so a,s to prevent deterioration of estuarine 

watet;" quality, Water quality is degraded to the point that productive 

shellfis.h areas must be closed to harvesting. Conditions would not 

readi.l:y im.p;r::-ove and the economic losses would continue to occur over 

the next few years even if pollution were eliminated now. Beach areas 

. are threatened by bacteriological pollution from non-point sources and 

possibly some isolated discharges of raw sewage. ~ 
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Adverse Effects 

r quality in the lower l~miles of the Escatawpa River and the 

Pascagula River in the vicinity of Pascagoula is degraded. 
Wa 

r~~uirements may become tha limiting factor for growth of t 

la. area .. 

69 ~8 miles of !JI,ainland beach are vulnerable to bacterioJ._ogical 

Wastes from untreated and non-point sources discharged 

Mexico along this beach section are degrading water q 

areas so as to make it unfit for water contact sports. 

ish re•.fs have been closed to harvesting of shellfish 

of the estimated 2,050 acres in Mississippi. 

stimated $ 2.5 million ($1967 dollars - 1.6 million) is lost 

of the closing of harvestable shellfish areas due to pollu 

... 
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~PER PEML 

D~;:;cripti?n. 

This eight-county area. lies in centt;"a.l Mississippi and encompasses 5,393 

square miles of su~f~ce a~ea., Majot;" water ~esources a.re the Pearl River 

and Ross. Barnett Reservoir, The. entire area lies i.n the upper Coastal 

Plain, Jackson, the State capitol, is the principal population center. 

The 1975 popul~tion was 410,200, 

PROBLEMS 

Water Issues 

The Ross Barnett Reservoir above Jackson is a large, Stateconstructed 

recreational lake with water supply storage for Jackson. Large areas 

of the lake are extremely shallow, and nutrients from upstream have 

resulted in large areas of aquatic weed growth. Chemical control of 

aquatic weeds is questionable since it might affect the 

Jackson's water supply. 

quality for 

Resi.du~l municipal and industrial wastes, urban runoff, non-urban runoff, 

septic tank seepage, ~nd low streamflows combine to cause poor wat:er 

quality conditions below·Jackson. Low stre~mflows ~re not adequate to 

assimilate the treated w~stes and non-point source pollution. 

Adverse EHects 

At extreme low flow,the stream below Jackson has dissolved oxygen levels 

of 4,0 mg/liter, the minimum allowed. A total of 35 miles of the Pearl 

River has dissolved oxygen levels below 7.0 mg/liter. 
... 
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A large portion of Pelahatchie Bay and approximately 8,000 acr f the 

~in portion of ~oss Barnett Reservoir a.~e covered with·aquatic 

that prevent a.ny type of re~reational use of the reservoir in t 

affected, .Weed problema a~e expected to increase. The averd~·=•~q•p 

of the reseTVoir is about 10 feet, but it is filling with sed 

3-129 

s 



CENTRAL NORTH CAROLINA COAST 

.Description 
; . ' . ( 

This five-~ounty coast~! area of 3,012 square miles includes those 

coastal counties between the Roanoke River Basin and the Cape Fear -

New River Basins, all within the State of North Carolina. The area is 

entirely within the Coa.stal Plain Province and, more specifically, is in the 

lower Coastal Plain. All of the counties are included under the North 

Carolina 'coastal Zone Management Act. 

The ocean shoreline of North Carolina consists of an emergent ridge of 

harrier islands separated from the mainland by shallow sounds. Salt 

marshes lie to the mainland side of these islands, which are very 

narrow ridges composed of recent marine deposits of sand and shell. The 

average elevation of the islands ranges between 6 and 10 feet above mean 

sea level; however~ dune systems reach considerably greater heights (as 

much as 100 feet above mean sea level). Along most of the islands, 

however, dune elevations average between 10 and 30 feet above mean sea 

level, The 100 miles of ocean shoreline in this area have a sandy beach. 

Of the remaining 1~766 miles of shoreline~ 403 miles normally have a 

beach zone and 1,363 miles do not, 

The mainland shoreline of North Carolina is classified as a submerged 

coastline, meaning that the sea has risen relative to the landmass in 

the geologic past~ Beaches exi.st along the bay and estuarine shoreline 

where there is a high sand content eroded from banks. These beaches 
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normally very flat and narrow. 

Outer Banks, at places Iring 20~30 miles from the mainland, 

sounds along the North. Carolina. co~st •. 

these. souud& a.re large sali.ne bays. a,nd both fresh water 

All of these pla,ces ha,ve recreational potential 

nursery areas for many types of marine fisheries, 

tion centers are Wilmington, Morehead City, New Bern, W ton, 

Eltza.beth City. The 1975 population was 152,800, 

PROBLEMS 

Water Issues 

nutrient loads are occurring in the runoff from large f 

tions. i:n counties adjoining Pamlico Sound. These farming 

contributing herbicides, pesticides, and sediment 1 

Freshwater diversions are altering salinity levels. 

lower portions of the Tar and Neuse Rivers are anadromous f 

fisheries resources are sensitive to low dissolved oxygen 

and organics~ Low level releases from stratified reserv 

are low in oxygen, will have a detrimental effect on fish 

pollution of estuarine areas is resulti 

areas being closed for· the harvesting of she~lfish. The 

revenue from oyster leases,and the oystermen are damaged 
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financially, 

Organi_c matte;( from swampy areas drained by a number of the streams 

flow:lng into the estua,rine areas ;i.ncrea,ses color and reduces available 

oxrgen a.nd pH, Further development of beach areas for recreation and 

increased industrial development along the harbor and navigation channels 

may ;i.ncrease pollution loads that~ without adequate treatment, will 

degrade marine and estuarine water quality. 

Large ground water pumpage for dry open-pit mining of phosphate has 

lowered the potentiometric surface for· a considerable distance from the center 

of pumping. Water has been pumped at rates of 43-71 MGD since 1965, 

increasing with the rise in phosphate production. 

expand, possibly 

Phosphate mining operations are expected to 

more than doubling ground water withdrawals. 

Possible saltwater intrusion would be a threat to other ground water uses 

in the a. rea. 

Related Land Issues 

Tropical hurricanes occasionally move up the east coast producing 

heavr rains and tidal flooding of beaches and low inland areas and damaging 

the barrier islands· and beaches. Other storms r parti_cularly "Northeast­

erners'' with prolonged strong winds, create "wind ~ides" causing flooding 

of low areas and extensive shore erosion. Recreational areas, roads, 
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f 1 l .""r1.c.l ]'is tori cal sites arc drmu~,·cd by these floods :arm ants, ,, , , 

of beaches and shorelines~ Flood waters from this coastal 

from upstream flooding interfere with 

ment facilities. Other damages occur to forested and .. 
Institutional and Financial Issues -----·-------------

Financing of wastes treatment facilities tn meet 1983 goal 

economic burden to local communities. These goals may not 

Adverse Effects 

Monetary losses associated with the closing of 89,265 acres 

fish growing areas have'.been estimated at $17,500,000 annua 

dollars. 

~~ny stream segments and coastal areas have been proposed 

in the scenic, wild, and recreational rivers program of N 

A 50-mile stretch of the Neuse River has been proposed as 

river. Protection of these streams for the designated pu 

require water resource management, including water quality 

Flooding and wave action along the 1,866 miles of shoreli 

critical erosion problems along 57 miles of ocean shoreli 

of bay/estuary shoreline and noncritical erosion 

• shoreline ;md 243 miles of b.1y/estu;1r:; shorellnt.~ .. 
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economic benefits from the tourist industry. Damages to fishing vessels 

and channels make it expensive to operate in these areas. High wave 

.action threate:ns nationa,l monuments a,nd causes navigation channels 

through inlets to shift~ 

Ground waterpumping has resulced in the lowering of the potentiometric 

surface over an area of more than 800 square miles. Artesian 

pressure has been lowered more than five feet in an area of more than 

1,400 square miles and substantially for a distance of 40 miles from the 

center of.pumping, including large areas in Washington and Hyde Counties. 

An estimated 30-40 percent of the $100 million ($1967 dollars- 65 million) 

North Carolina coastal annual tourist industry occurs in this area. It 

is jeopardized by the coastal problems. An estimated first cost of $57 

million ($1967 dollars - 37 million) and an annual nourishment cost of 

$0.8 million ($1967 dollars -.5 million) would be needed to correct 180 

miles of eroding shoreline. 
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SOUTHEAST SOUTH CAROLINA COAST? GEORGIA 
COASTAL 'PLAIN, AND NORTHERN FLORl.DA 

· ·nesctiption 
; I ; c 

encompasses three rather specific sections in 

of South Carolina, GeoJ;gi.a., and northel,"n Flori.da with 

of 18,121 squa;re m.i,les ~ Severe problems are con-

at Savannah, Brunsw~ck, Suwannee River Basin 1 and sou~~~ 

The effects of heavy ground water pumping in Georgia 

o southeast South Carolina and northern Florida. Total 1975 

areas was 1.5 million. 

in one portion of this area~ the Savannah vicinity, ar 

These coastal counties are influenced by heavy ground 

lower Savannah River in Chatham County, Georgia. 

tion centers are Beaufort 1 South Carolina, and Savannah, G 

portion, the Brunswick area, includes four 

located in southeast Georgia and five counties 

These counties are in the Coastal Plain Pr e 

there is an abundance of ground water in two known aquife 

and one deep.. Most of these counties have heavy water 

Population centers are Brunswick and St. Marys, 

Jacksonville and Ferna.ndina Beach., Flori.da., 

third portion 1 the 21-county Suwannee River Basin area, li 

... 

3-l35 



south-central Georgia and northwest peninsular Florida. Major surface 

w~te~ resources are the W~thlacoochee? Al~paha, Little, Aucilla, Santa 

Fe, and Suwannee Rivers. Principal population centers are Valdosta, 

Georgia; and Lake City and Gainesville.P Florida .. 

The geologic form,ations in the. coastal areas are sand and some clay and 

silt. In the Suwannee Basil\ the formation i.s limestone? sand, clay, 

marl, and som.e dolomite~ The principal artesian aquifer in the Georgia 

portion of this area and the Floridan Aquifer in the Florida portion of 

the area supply large quantities OE water. The aquifer system contains 

many minerals and is somewhat hard. The Floridan Aquifer's recharge 

area is in Georgia and thus is influenced by withdrawals there. 

PROBLEMS 

Water Issues 

Heavy ground waterwithdrawals in the Savannah area are creating a cone 

of depression that extends into southeastern South Carolina. This 

lowering of the ground waterpiezometric level results in higher pumping 

costs and, if carried to the extreme, could deplete ground water so as 

to make it uneconomical to pump for certain uses, A cone of depression 

with a piezometric surface lowered below mean sea level is inducing 

saltw~ter intrusion that contaminatesthe freshwater aquifer. 

i' Surface sources are available and are used, but these are some distance fr~m 
\ 

the coastal areas, 

In the Brunswick area and northeast Florida area,surface water sources 

• 
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are generally available but ground water sources are abundant 

require little treatment for industrial and municipal use. 

using industries have located in the area because of the avai 

raw materials, the ease of transportation, and the abundance 

These water users are pumping large quantitites of ground wat 

Brunswick, large ground water withdrawals have resulted in b 

croachment. Similar potential problems exist in St. Marys, 

Beach, and Jacksonville to the south. 

Ground water tables in the coastal area are high, and during 

the septic tank tile fields may intersect them, thereby cant 

the ground water. The aquifer near the surface consists of 

gravel and is used by individuals as a water supply source. 

may also use this source. 

The source of ground water in the Suwannee River Basin is a 

limestone formation. Yields from the aquifer are high, oft 

water 

lity of 

ater. 

In 

ish water en-

ina 

ny weather 

ting 

and 

hing 

several thousand gallons per minute. Limestone sinks and so ion 

cavities occur in the area. Subsidence may occur when groun 

levels fluctuate. The sinkholes and underground streams are 

of transport of low quality surface waters to the ground wat 

Ground water in the Suwannee River Basin is plentiful and i 

used by municipalities, industry, and agriculture. 

portion of the Basin, extensive irrigation of high· value c 

occurring and is projected to increase significantly. 
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r 
~g fromground water occurs, Fossible upward migration of the under­

lying brackish water containing high sulfates. threatens ground water 

quality tn a large area. of Georgia, Use of ground water occurs in the 

phosphate mining process in Florida, This use, plus a potential trans­

fer of ground water out of the area. to ·serve water short areas? threatens 

the quality and quantity of the remaining waters for downstream users. 

Adverse Effects 

Independent pumping operations in a relatively small area in Savannah 

and at Hilton Head, South Carolina have caused a reversal of the natural 

hydraulic gradients in the vicinity of pumping. Heavy ground water 'tvith­

dra.wals which lower ground waterlevels increase the costs of pumping to 

these users. Should the. pumping rates increase and exceed recharge 

capabilities, saltwater intrusion may be accelerated and make this 

source of water unsuitable for use. 

Under present rates of pumping, ground water quality is being threatened 

by increases in chlorides in the Savannah-Hilton Head area, and saltwater 

intrusion is beginning to occur in the Brunswick area. Ground water 

withdrawals are expected to double between 1970 and the year 2000 and 

will greatly accelerate saltwater intrusion. Contamination of the 

ground water beyond the 250 mg/liter of chlorides limit will prohibit 

it from being used as a domestic supply. Quality of water and high 

development costs make it almost prohibitive to use surface sources 

for domestic water supplies. High chlorides may also reduce ground 

water use·fulness for many industries within a large 
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of Brunswick, The combined influence of these heavy withd 

catastrophi.c 
1 

aff:ecting _large areas ot; the. coast f~om ,... 

to Florida ... 

ground water withdrawals :l_n the. Suwanne.e RiveJ:: Basin may 1 

table and cause. sinkholes allowing surface contamination 

ground water. This could result in contamination of ground 

it couid nat be used as a domestic source, which wou 

h 

the 

nter 

to the 

the use of more costly surface sources or a restric in 

of the area. Reduction of use of the water for irrigati 

ustrial purposes may also result. 
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TOMBI.GBEE 

p~cf!rtf?"fl, 

This 16 county a.t:ea. lies in not:theast Mississippi and northwest 

Alabama in the Coastal Pla~n Province and encompasses an area of 9,921 

square miles, Majot: water t:esout:ces are the Sipsey, Noxubee~ and 

Tombigbee Rivers~ and the pt:oposed Tennessee..-.ToJll,bigbee Waterway. Major 

land resource areas represented are the Southern Coastal Plains and the 

Alabama and Mississippi Blackland Prairies. 

Principal population centers are Columbus, Starkville, Tupelo, Amory, 

Aberdeen,and West Point, Mississippi; and Aliceville and Eutaw, 

AlabaJll,a~ The 1975 population was 377,200. 

PROBLEMS 

Water Issues 

The limestone and sand aquifers of ~he early Tertiary Period are an important 

source o~ ground waterin this· area. However, there is a low - prod-

~uction area from west central Alabama into east central Mississippi. 

Saline content is high in soJll,e areas. 

Heavy puJllping of ground water by municipalities and industry has resulted 

in a lowe~ing of the ground water table. There are quantities of iron, 

fluoride, hydrogen sulfide 1 and hat:dness present in ground water sources 

in the area, The Tennessee-Tombigbee WateJ;:way may in the tuture lower 

ground water levels near the channel. 

... 
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weather stream flows in the Mississippi portion of the area 

:temely low~ Ground water sources became more attractive becau 

ted yields from natu~al stream.flaws 1 lack of storage reserve 

surface waters on tributary streams 1 and the higher cost of 

t and treatment of surface waters •. · 

Related Land Issues 

severe problems for whi.ch f?olut:;i.ons have already been reco!E118lcd 

ude adequate navigation depths for the Tennessee-Tombigbee W 

, flooding~ and erosion/sediment. These solutions should be 

this study along with environmental considerations in 

a total water resources management program for the 

Adverse Effects 

le ground watersources will determine the limits of growt 

sources can be developed. Since s~1~n·m-

impoundments will become necessary to obtain le 

for any substantial growth. Water costs will rise as the 

for the limited supply of water increases. These costs c 

the growth of the area and become the limiting f~~·,···~ 

economic development, 

per capita income and economic growth is constrained after 199 

o water problems, economic losses could reach $510 million ann 

1967 dollars- 333 million). 
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MOBILE ~ LOWER TOMBIGBEE 

This six~county are~ lies in southwest Alabama and encompasses an area· 

of 7,005 square miles~ M&jor water resources ~re the Tombigbee~ Tensaw, • 
Escatawpa 1 Styx~ and Mobile Rivers; Mobile Harbor; and the Gulf Intra-

coastal Wa.terw&y. Princip~l drainage is provided by the Mobile River 

which receives drainage from. 64 percent of the land area of the State of 

Alabama as.well as portions of Georgia, Mississippi, a~d Tennessee. 

The Mobile Harbor navigation project provides access to the Gulf of 

Mexico and worldwide deep water ports. Upon completion of the Tennessee-

Tombigbee Waterway, Mobile Harbor will have nagivational access to the 

interior of the Nation. 

Principal population centers include Demopolis, Jackson, Bay Minette, 

Fairhope, and Mobile. The 1975 population of the area was 483,900. 

PROBLEMS 

Water Issues 

By 1985, Mobile's water demands will exceed its existing source on Big 

Creek? which is on a tributary to the Escatawpa River, Mobile is seek-

ing to divert some w~tet;" from the Esc~ta,.,pa River Basin to meet future 

needs,but this interstate-interbasin transfer may interfere with uses 

in l'~scagoul~, Mi.ssissippi, 

The 7-day low flow with a 10:..year recurrence frequency in Mobile River is 

... 
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There is a problem of using this water because it ha 

under normal conditions of 1,000 mg/liter 2 

Industries now using municip;:~.l water could possib 

the Mobile Rive~ source,but they too would be faced with a 

problem as well as the. need to build facilities 

twater encroachment in ground wateroccurred at Mobile during 

In the area west of Demopolis (Marengo County), highly 

has risen along faults and .has intruded into a 

ter aquifer. This area is associated with a northwest 

of little or no potable water across west central Alabama 

distance into Mississippi. 

watermanagement is needed in order to provide for proper 

discharge~ to the surface waters result in water quality d 

and possibly damage to marine life. This damage, plus 

pollution and low streamflows in tributary streams, makes 

tful that some streams will meet future water quality object 

Related Land Issues 

tch 

ized 

ng 

trols 

rive~s and tidal flows along the coastal area use 

si.on o( streambanks and beaches, Gully~ sheet~ and rill eros is 

problem in Clarke County from the standpoint of land voided or 



r 
, 

destroyed as a resource, sedin\ent produced, and cost of treating the 

prohle~~ 

Sedililent loads Cf'l.rried fro111 upst;r:e~lll into this are~ present m.any prob­

lelllS as sedill\ents drop out in the estua.ri.ne areas.. S.edi.ments blanket 

the bottom orga.nisms used for fish ~ood a fill. in bay areas, and accu­

mulate in navigation channels where they interfere with comm.erical 

shipping and recreational boating, necessitating periodic dredging. It 

is difficult to find spoil disposal areas for the dredged materials. 

Tropical storms moving inland from the Gulf of Mexico produce high winds 

and wave action which damage beaches and shorelines in Mobile and Bald­

win Counties. Recreational areas are destroye~and structures near the 

beaches are damaged. 

Institutional and Financial !.~sues 

Competition for land has resulted in the dredging and filling of low 

areas to develop suitable industrial lands near navigation facilities. 

The lack of control of these operations results in conflict of land uses 

and destruction of wetlands which are valuable for fish and wildlife 

habitat. Lack of control over development in low areas and flood plains 

increases the damages that might be. sustained from flooding •. 

Adverse Effects 

If water cannot be developed at a reasonable cost and within a reason­

able distance of Mobile, the area's growth will be limited to about that 

3-144 

• 



• 

• 

the year 1985, Development of the Mobile River as a 

qua,ntiti.es needed for most reasonable growth 1 

limit~ng factor, Treatment costs wou 

prohibitive for those river waters nearb~ and transmis 

be prohibitive for distant waters. 

of suitable quality ground watersm.ay also be a contributing 

limitation of growth i.n this area. At present,ground 

4 percent of the total water withdrawn. Its use cannot be 

because saltwater contamination is already occurring. 

to remove solids and to maintain navigation depths. 

from materials carried by the Mobile River system and by c 

the shorelines are gradually filling Mobile nay. Removal o 

Mobile Harbor has cost almost double the original construct 

erosion results in the destruction of recreational areas and 

structures along the beach~ Approximately 56 percent of 

of coastal Alabama is eroding •. 

thorized Theodore Industrial Channel and main channel improve-

in the Mobile Bay area will require an initial dredging of 163 

cubic yards of material. The present plan is to place 66 mi 

yards of this material in Mobile Bay covering about 3,000-4,00 

of bay bottom. 

or reduction of areas for recreation3l purposes together with 
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inability of local and public interests to meet the recreational demands 

of the future will deny some local residents recreational opportunities 

and will result in loss of revenue from tourists to the area. Removal 

of sediments from and maintenance of Mobile Harbor has cost about double 

the original construction cost. 

Streambank erosion damages are $63,773 annually ($1967 dollars- 41,600 

million). 
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PASCAGOULA 

n~;;criptio!l. 

This 16-county ~rea lies, in southeast Mississippi and encompas 

square miles.. Mcljor water resources are the Pascagoula, Escat 

Chickasawhay, Leaf, and Biloxi Rivers; Okatibbee Lake; Gulfpor 

and Pascagoula Harbors; and the Gulf Intracoastal Waterway. 

resou~ce areas represented are the Southern Coastal Plains and 

Alabama and Mississippi Blackland Prairies. 

The Miocene-Pliocene sand aquifers along the Gulf Coast in Mis 

yield large quantities of water. Practically all domestic and 

water supplies and most industrial supplies are obtained from 

water reservoir. Freshwater extends to a depth of 1,250 feet 

9,854 

iloxi, 

land 

ippi 

icipal 

ground 

Pascagoula and to more than 3~000 feet at the mouth of the Pea ver 

to the west of the study area. 

Principal population centers include Meridian, Laurel, Hatties 

Pascagoula, Moss Point, Biloxi, and Gulfport. The 1975 popula for 

the area was 624,600, 

PROBLEMS 

Water Issues 

Surface water flows during low flow periods in the vicinity of el 

and Hattiesburg do not have sufficient dependable yields for ~·~-,d~ 

supply and for the assimilation of residual and non-point ollution. 

Minimum 7-day 10-year runoffs for tributary streams in the as 
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little as .05 cfs per square mile. Generally ground waters are suffi­

cient {or wateJ:' supply, but inadequate spacing and overpumping jeopardize 

these sources\ 

In Jackson County and other coastal countie~ there is competition for 

sur~ace waters for municipalJ industrial, and cooling water needs, 

Although ground water is plentiful~ there are areas of Mississippi in 

which this abundant supply is degraded in quality. In the Miocene­

Pliocene sands along the Gulf Coast there are areas of high iron content, 

low pH~ and corrosive water. There are unknowns associated with deep­

well injection of liquid wastes in some areas of the State. Of partic­

ular concern is the injection of oil brines used in extraction of oil 

from the ground. 

Related Land Issues 

Subsidence may occur in coastal areas that overlie unconsolidated sand 

aquifers, should ground water withdrawals be greatly increased in the 

future~ 

A study on flooding and some other problems in the Pascagoula River 

Basin needs to be updated. In addition, the problems enumerated above 

need to be studied, and the related environmental considerations need to 

be evaluated. 

Institutional and Financial Issues 

The lack of an interstate compact between Alabama and Mississippi 
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complicates the solution of the Pascagoula and Mobile water 

proble~s, 

.. The Gulf coastal areas a;r::e becoming mol;'e industrialized,and tion 

( 
gJ:"owth is requiring moJ;e land for x-es.idential and x-ecreati 

ti.es, Competiti.on for land and lack of land use. contJ:"ols 

i~ the destruction of wetlands and the draining of marginal with 

the consequent loss of valuable fish and wildlife habitat. F plalns 

have been used unwisely, resulting in higher flood damages 

and aggravation of flooding problems. 

State laws protecting wild and scenic rivers and natural are 

establi.shing land use conti;"ols are lacking. 

Adverse Effects 

DJ:"y weather streamflows may be the limiting factor on indust devel-

opment in the_upper portion of this area unless impoundments con-

structe~ because natural streamflows cannot assimilate waste s. 

In the coastal area there is considerable competition for wa for 

municipal and industrial growth, recreation, irrigation, cool , and 

navigation. Without Pl:'Opel;' water resource managemen~ one or of 

the uses could suffer as a result of water being allocated to r 

us.es, 

Ground water quality degradation along the coast has resulted the 

need for long range plans to obtain future water from surface ter 
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sources. Natural pollutants, oil brines 7 and possibly other liquid 

wastes may cause su~t~cient deg~adation of ground water quality to make 

it unusable for municiJ?al water supply\ 

Developtl\ent is conti.nuing in flood plains, resulting in more damagin~ 

floods and la,rger losses ta agl:'i.cultural and UI;"ba,n ai;"eas •. Development 

along unprotected coastal and beach areas has led to tremendous damages 

dul;'ing hurricanes, 

Lack of land use control is jeopardizing the habitat of the Sandhill 

crane in the Pascagoula area, 

If water problems constrain per capita income and economic growth of the 

area after 1985, economic losses could be $3.4 billion annually in the 

year 2000 ($1967 dollars- 2.2 billion). 

Yearly flood damages are not available, but Hurricane Camille in August 

1969 caused over $141 million ($1967 dollars - 141 million) in coastal 

damages and $477 million ($1967 dollars - 311 million) in inland damages 

in the three Mississippi coastal counties. 
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