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FOREWORD

The United States Water Resources Council was established by

er Resources Planning Act of 1965 (P,L. 89-80) to maintain a
tinuing 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 by

ncil id 1968‘in The Nation's Water Resources. The First Asses

ced in a national perspective the estimates of present and fut
ter and related land supplies and requirements of the Nation's

glirces regions.

&he Council initiated the Second National Water Assessment i
tober of 1974. In the analysis of the data the base year is 19
d projections are made for 1985 and 2000. The United States ha
water resources regions which for the purposes of the Second

tional Water Assessment were divided into 106 subregions. Comp

nsive data and information were developed for each subregion.

ta could be collected and compiled.

=

Data collection and development of information for this repo

re conducted in three major phases: Phase One, Nationwide Ana

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

roblems Analysis.

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




The Nationwide Analysis was 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 Specdific 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 representativesvfrom
state and Federal agencies. The Specific Problem Analyéis 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 managément

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

Aﬁ important feature of the Second National Water Assessment is
that it presents a general "water balance" analysis for each of the
106 subrégions. 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




upporting appendices. The Specific Problem Analysis was docume

he State/Regional Future Report, Effect of Not Resolving Proble

. ‘ nd Summary Report.

The Nation's Water Resources includes the following parts &

appendices:
Summary Report

Part I Introduction

Part II = Water Management Problem Profiles

fart III Functional Water Uses

Part IV  Water Supply and Water Quality Considerations

Part V Regional Assessment Summaries and Regional Repor

Appendix A-1  Economic, Social, and Environmental Data
Appendix A-2 Water Supply and Use Data

Appendix A-3 - Water Supply and Use Analyses

. Appendix A-4 Streamflow Conditions

y three published reports prepared by the 21 regional study grom
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PHYSIOGRAPHY

’ Des;gigtion

»

The Squth Atlantic-Gulf (SAG) Water Resources Region is that portion of

fﬁe southeastern United States“from and including the Chowan River
Basin in southeast Vigginia to the Mississippi River Basin in Louisiana
and Mississippi which lies south and east of the Tennessee and Ohio
River Basins (Figure 3-1). It dontains 24 major river systems and many
minor river systems along the Atlantic and Gulf Coasts. The Region
covers 167 million acres of land area and 6.8 million acres of fresh-
water area. This 173.6 millioﬁ acras 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).

There are 1,945 miles of ocean shoreline and 11,847 miles of 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 as nursery areas.

These coastal waters also provide recreational 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 Appalachian Plateau Provinces cut across a

small area in northwest Georgila and into northeastern Alabama; The Fall
Line is a dividing line betwesn 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 Plateauvand 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




Virginia
3.2%

outh Carolina
6%

North Carolina

.................

Georgia , ;
21.7% | :

Louisiana
0.3%

Figure 3-2 States of the South Atlantic-Gulf Region*

* Hercentages 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'and 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 iq 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).

Geology

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

each having distinctive features of ground water occurrence related to the
character of the underlying rocks. These provinces include the Piédmont, which
overlies crystalline rocks and encompasses about one-fourth of the Region and

which extends in a broad northeastward-trending belt from central *
Alagbama 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 Stateg
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 resources and some of

the country's most extensive and productive aquifers.

There are . ~ nrincipal 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.b 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,

o

Georgia, have large outcrops. The sediments, once shales and sandstones, e

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

clay and‘silty clay textures predominate in the Piedmont. *

The sacond principal type of aquifer, which is in the Coastal Plain, is

a huge seaward thickening wedge of generally unconsolidated but locally

3-6




consglidated sedimentary rock on Precamhrian and Paleozoic bedr
The chief aquifers are sands and gravels extending in a broad a
belt fxom northeastetn Mississippi to seuthern Virginiai and hi
productive limestohevand dolomite areas throughout most‘of.Flor
adjacent Géqrgia as well as in coastal South Carolina and North afolina. The
thickness of ffeshwater—bearing rocks ranges from a few hﬁndrg
in Viréinia and North Carolina to more.tﬁan.Z,OOO feet in parts
Florida and Geérgié and as ﬁuéh as 3,006‘feet in southern Missiffs
'Lqrge saline water resources underlie the freshyater aquifers.

&4
~ P

Topography
The rivers from Virginia to Georgia rise along the eastern slopf§ fif the

Blue Ridge Mountains at the higher elevations and flow southeas grd to

the Atlantic Ocean. At the southern end of the Blue Ridge Mounfs
in the Appalaéhian Plateau and the Valley and Ridge Provinces,
Chattahoochee and Coosa Rivers rise in northwest Georgia and f1

southwestward to the Gulf of Mexico. Other river systems to th

in Alabama and Mississippi flow into the Gulf of Mexico.

Elevations in the Region range from about 5,500 feet in the mounfafins to

1,200 feet in the mountain foothills of the Piedmont Province, ol 00
‘
» feet near the Fall Line, The.rugged,'densely wooded mountains vu-
conspicuous relief and well—defined'narrow valleys change to a lH ing
h and hilly Piequnt and then.to a gently rolling terrain at the -'” Line.

3-7




For descriptive purposes the higher, undulating portion of the Coastal
Plain Province is referred to as upper Coastal Plain and the relatively
flat, low—lylng portion along the coast as lower Coastal Plain. In the
flat coastal areas the lands are poorly drained. 1In these areas drainage
and water-control measures are necessary if the land is to be used for
dev~lopment or crop production. Ihese low, flat lands contain valuable
natural -akes, swamps, and wildlife areas. In Florida, which for the
most part has .'++]e 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 Basing
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 Warriof Rivers originate in the Valley and Ridge and
Appalaehian 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.




e climate is characterized hy well-distributed rainfall (except

ortigns of Florida), mild winters, and warm-to-hot humid summers

veiage annual rainfall generally ranges. from 41 inches in small [y

f the intexior of Georgia and South. Carolina to 8Q inches in the
quthern reach of the Blue Ridge Mountains. A minimum annual ave

£ 40 inches occurs locally at Key West, Florida. Rainfall along

tlantic coast areas, in Florida, and in the central portiom of

ulf states is 50 to 55 inches per year. The Gulf coastal area e

0 to 67 inches per year (see Figure 3-4). Average annual rainf{
pproximately 50 inches per year for the Region compares very fa ;cbly

ith the national average of 30 inches per year,

'outh Florida experiences a considerable variation in precipatior

he year. This area receives almost one~-half of its annual averdgs

[

ainfall in the period June through Awgust. One=fourth oocurs in

he fall from September through November,.and the remaining one-f

ccurs during the six month period from December through May.

ormal daily average temperatures range from 55° Fahrenheit in' the
ains to 75°F in south Florida (see Figure 3-5). Freezing temper..1

are in south Florida, but they usually occur about 40 times per
he Fall Line and 70 or more times per year in the mountains, T

ountain barrier ta the west protects a large part of the Region

evere cold. Along the Atlantic Coast, the climate is tempered '«§
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Atlantic Ocean, landlocked sounds, and the warm Gulf Stream just off-

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

January temperatures vary from an average of 30° F in. the mountains to

70° F at the southern tip of Florida. The average daily temperature

range 's about 20° F with extremes of 10° F tQ 30° F. Averagé July
maximum da.'v temperature varies from abo;t 80° F in the mountains to
94° F in central vocrgia., Temperatures much higher than 100° F and
lower than zero are extremely rare in the Region. The growing season

varies from 18Q 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, Atlantic coast every five
years, and inland areas every ten years. "Northeasterners,"
generated off the northeastern United States coast, sometimes hit the

coasts of North Carolina with heavy rainfall.
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THE PEQPLE AND THE RESOURCES

rohlems of water quantity.and.quality are closely related to pop

Lav]

fon and standard of living. As the”population increases and the
- living is improved, higher demands are made on the water reso
d more wastes must be disposed of in them. Projections of popule
nd ecdnomic indicators must be made in order to arrive at water
nd to predict water quality problems.- There has been an on—-going
lanning effort By the Tennessee Valley Authority (TVA) and the Cq
f Engineers who jointly contracted with the Bureau of Economic A

(BEA) to develop from the OBERS "E" data a set of economic activi

jections at the county and/or Standard Metropolitan Statistical A

(SMSA) level of aggregation for nine southeastern states. These

tions were closely coordinated with State agency projections and jjections
éf other parties intereéted in small area data. These were used the
State/Regional Future (SRF) in the National Wdter Assessment repo ‘L‘
\
1
|
%
Population : %
The Region is shifting from an agrarian economy to an industrialfedd and
ldiversified economy. As a xesult there is a shifting of rural el‘la—
* tion to an urban population. Urban areas are expanding into ad nliing

rural areas which are becoming urbanized, This shifting of rurdlfito

&

urban population will continue during the water assessment plangigie

period, 1975-2000 (Figure 3-6).
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Figure 3-6 Population, Historical and Projected
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Afcording to the NF viewpoint, total population in the Region is p

tdends have shown a change in SMSA population from 49.5 percent of
- thtal population in 1950 to 61.5 percent in 1970. 1t will increas
6f .5 percent in 2000. In 1975 the population of the Begion was ap
percent of the national population; by 2000 it is projected to
rcent.
'EC§ﬂ;mz :
There were 10. 3 million persons employed in the Region in 1975.

thtal personal income, measured in 1975 dollars, was 3133 0 bill

,269 per perscn, Earnings from manufacturing were 25 percent of
e total earnings, the largest of any single category earnings.
ther" category of earnings was 71 percent of the total (See Fig
7). The "other" category includes wholesale and retail trade;

vernment; services; transportation, community and public utilit

cpntract construction; and finance, insurance, and real estate.

nufacturing earnings are projected to increase 148:percent bet
75 and 2000, while agricultural earnings are projected to increa
ly 20 percent. The "other" category of earnings is projected t
crease 185 percent from 1975 to 2000. In 2000, manufacturing ea
11 be 23 percent of total earnings, and agricultural and "othe
rnings are projected to be 2 and 75 percent respectively. I

xtiles accounted for 21 percent of the manufacturing earnings,

mber products and furniture 9 percent,

3-15
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<

food and kindred products 8 percent, and apparel and othe
8 . percent. ‘Paper and allied products, chemicals and
fabricated metals, electrical machinery andvsupplies, an

each accounted for 6 percent of the total manufacturin

In ZQOO,vtextiles and other manufacturing cetegories wil
in their percentage of manufacturieg earnings with 15 an
respectively. Electrical machinery and chemicals will i
percentage share of total manufacturing earnings to 9

percent respectively. Food ane kindred products share o

will drop to 5 percent. Other categories will heve a

percentage share of total manufacturing earnings as expe

Natural Resources

ey

Abundant land and water resources - ’ ‘gu_fi"have cont

employment and enjoyment of the Region. The Region has

to industry which needs these resources along with human |

operation. The total land area is 166.8 million acres a

of all water bodies of 40 acres or more is 6;8lmillion aqg
total of 173.6 million acres of surface area. Urban and

occupy 3 " percent and forested areas cover over 60 peq

surface area. Urban land uses will increase slightly by

B

in conversion of land used fcr other purposes. Torestla

slightly from 1973 tc 2000. These forestlands are used d

the growing of softwoods snd hardwoods. Lumbericge and pap

3-17
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are major users of this timber,

The.Région has an abundance of raw materials such as sand, gravel,
clay, stone, and cement for use in the building industry. It also

produces sulfur, mica, fuller's earth, phosphates, and titanium, Iron
f ) : P P

ore deposits, second in importance 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 percent of the total land area is cropland. Approximately 69

percent. of this cropland is harbested, )and the other 31 percent is.

urharvested. Only + 8 percent of the total cropland is irrigated.

Total croplands are projected to increase slightly by 2000 while croplands

harvested willl increase about 36 percent. Irrigation of crops is increas-

ing rapidly in some

3-18
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I3

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

wide (see Figures 3~8 and 3-9).

Energy

An abundance of water and significant stream gradients have l1gd

development of hydropower projects mainly above the Fall Lineg | Private

industry has in the past depended upon numerous small hydropovn
in this area. The large hydropower projects accounted for 7
the power gemerated in 1975, but are projected to generate o

'\
of the power in 2000. : |
1
1

fl 1 percent

In 1975, the 93 steam-electric power plants in the Region gefeflated 220.1

thousand of the total 237.7 thousénd gigawatt hours of power jif these
‘ |

plants, 88 were fossil fuled, generating 80 percent of the R :1on's power

and five were nuclear fueled, generating 13 percent of the p Fr. Electric
’ \

power expected to be generated by steam plants in 2000 (Figy ;13—1b)
is 1,757;9 thousand gigawatt hours. Fifty-seven percent of |<s power
is expected to come from nuclear fueled plants and 42 percen ”rom
fossil fueled plants according to NF projections. i

|
Alabama has proven petroleum production from over 50,000 acazw 01l and
gas are being produced or have been produced from 41 fields !” Alabama
Florida and Mississippi also produce significant amounts of l” roleum
and natural gas. In 1975, the three states produced over t l”L percent
of the nation's petroleum and about one percent of the natu :N gas.
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Figure 3-8 1975 Land Use
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Figure 3-10 Electric Power Generation
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Aljbama coal fields constitute the southernmost part of the Appaldfeiiian
c§ 1 field and the State ranks eighth nationally in coal producti-‘;
Cogl-bearing rocks underlie approximately 18,630 square miles of t sztate.
Thgre is a resource base of 35 billion tons of coal of I
which 18.4 billion tons (53 percent) arg,considered‘tecovetable w l

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

million tons of caal.

Navigation

Thq South Atlantic-Gulf Region has an extensive navigation system ure 3-11)

inqluding intracoastal waterways along the Atlantic and Gulf Coastdl Beveral inlanc

|
waferways, 18 ports each handling over one million tons of cargo p o

ear,

nugerous small harbors and channels, and a major navigational cha {<
o uu
under comstruction to connect the Tombigbee River in Alabama with i””

Ternessee River. An existing Waterway cuts across south Florida

Lale Okeechobee, and the Cross Florida Barge Canal in north Florid

paggially completed.

Thef Region's ports are important receiving’terminals for national a

intprnaticonal goods for the southeastern United States. They also

serye as export points for raw materials produced in the Region. ile
Harpor and the connecting Tennessee-Tombigbee Waterway will be imp -”
tang navigation facilities serving the internal portions of the ealtlirn

)
Unifed States,

The3e navigation systems transported approximately 230 million
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al

Ions of freight in 1975. This is projected to increase conside

his increased traffic.

" Environment

'he Region's freshwater bodies and coastal areas serve as area

Register of Historic Placesﬂf Unusual natural areas occur in e

elaxation for the urban population of the southeastern United
lus other parts of the United States and Canada, Its many und
nd natural areas are also an attraction for these recreationis
ecent years there have been large increases in boating, campin
ishing, picnicking and swimming. These activities add to the

conomy, but place great stresses on the land and water resource

ere are 47 large manmade reservoirs in the Region, plus a numiey

arge natural lakes such as Mattamuskeet in North Carolina, Wacdpi

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

dies of 40 acres or more account for about 6.8 million acres o

e many miles of beach and other shoreline in the Region and p

unds behind the barrier islands of the North Carolina coast pyp
remendous recreational use opportunities. The Blue Ridge Moundgh
ith their many natural areas to the west of the Region are a s

icant tourist attraction.

rere are several thousand historic places listed in '"The Natio

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

Suwannee River, Big Cypress Swamp, St. Martins Marsh, Cahaba River,

Everglades, and Sandhill crane habitat,

An estimated 161 million instances of water-dependent recreasional activities
oécurred in the Region in 1975 with annadditional 58'million Instances of
water—eqhanced recreational activities. The participation in
these activities in 2000 is Projected to increase 46 and 47 percent
Tespectively. Surface water ig abundant in the Region, still

mOre access points need to be provided and facilities constructed to

meet future reécreational needs, Nine Federal reservoir projects pro-

vided for 46.5 million visits - in 1975, vLake Lanier in Georgia
provided for 14.5 million of these visits and was the most utilized
Corps of Ehgineers' 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 529,000 acres have been

designated. Another 20 pote: tial sites are located in the Region. Thers

recreational use, while another 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 3,00Q miles of nationally significant streams for fish and
wildlife. Trout and warm water fisheries streams have been so desig-
nated hy the States and classified as public fishing streams needing
Protection. Only 40 miles of the Chattooga River in South Carolina and
Georgia is included on the Natlonal list of wild and scenic rivers.

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

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

The Region has 18 National forests, in eXxcess of 10 State forests, 23
National parks and over 100 State parks. Three National seashores have
been designated. There are 22 National wildlife or management areas
plus many such areas managed by the States. These resources have been
planned and are belnq 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.

the purpose of assessing the cutrrent and potential problems related to

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

drawals, and water consumption are hased 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 major .rivere and a number of small coastalfs

It is not one large integrated basin, and data will be presenfed

smaller more meaningful units such as ASR"'s. Annual mean

the nine_ASk's vary from 7,Bib_mgd to 41,800 mgd (see Figure 3
Corresponding 80 percent probability flows on an annual basis
4,140 and 32,100 mgd respectively. Total annual mean flows fo
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 od

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 55-63
of the mean annual flow, except for ASR 305 where it is 18 per
and ASR's 308 and 309 where it is 34 and 36 percent respectiV:‘f

80 percent probability flow for the critical-month ranges fro

month basis.

Ground Water
Figure 3-14 shows the majorground water aquifers. ‘In the Piiif

Province ground water occurs in fractures of the crystalline
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Streamflow~ Mean Annual OQutflow
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TABLE 3-1

Stream Flow, Annual and Dry Month (MGD)

AR Mean 80% Prob;bility
‘ No. Annual | Dry Month . Annual | Dry Mon?h
301 25,900 15,100 18,800 5,680
302 v 28,000 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
39§~ 21;800 12,200 16,600 7;950
307 40,100 21,800 31,700 16,200
308 | 41,800 | 14,300 32,300 8,340
309 19,000 6,790 13,200 3,300
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felds are generally low, a#eraging less than 50 gallons per minu
pm); however, the ground water potential and yields of the area

r the most part, been underrated.. Supplies adequate for domest
ral use are consistently available, and supplies yielding sever
ndred gpm.aré available locally from fractured bec.irock.q Throug
ch of the Province, a thick mantle of weathered rock overlies t

actured bedrock and functions both as a reserveir and a rechar

afea. This water is slowly released to underlying bedrock fractu

us sustaining a high base flow of streams.

e Valley and Ridge Province at the southern end of the Blue Rid
untains encompasses about 7,000 square miles in northern Alaba

d Georgia. Ground water occurs in fractures and solution ogenin
e carbonate bedrock, and highly productive cavernous limestones
aracterize the .groundwater hydrology. Dolomite and limestone o
mbrian and Ordovician age are the most important aquifers. Man
rings are used for municipal and industrial supply. Coldwater

ith flows up to 32 mgd, provides the municipal supply for the C
piston in Calhoun County, Alabama. Locally, wells yield more t
000 gpm. A weathered residuum overlies the carbonate bedrock a
nctions as a reservoir that stores water and slowly feeds the u
ing solution channels and fractures, The base flow of streams

1l-sustained as a result of ground waterdischérge through sprin

d seeps.

tential for ground water development in the Coastal Plain Provin

ich is almost three-fourths of the Region, is Very great and gr
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water plays a major role in the Region's economy. Large springs are
numerous, with yields ranging up to hundreds of millions,oﬁ gallons per
day from carbonate rocks in Florida, Georgia, and Algbama, Locally,
wells yield as much as 2Q thousand gpm from carbonate rocks and as much as
5,000 gpm from sand aquifers;' Extensive freshwater aquifers are

virtually untapped in Mississippi.

The sedimerts of the Coast#l Plain Province are the Region's largest

_ground water fesourcés and‘some of tﬂe country‘s most extensive and
productive aquifers. There are six aquifers in the Coastal Plain of
the Region. They are discussed below.

1. The Tuscaloosa Formation and associated sand aquifers of Late
Cretaceous age constitute one of the most important regional
aquifer systems; These aquifers yiel& large quantities of
water in the Fall Line zone and in the zone's downgradient, extending
in an elongated belt about 50 miles wide from southeast
Virginia to northeast.Mississippiq 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 are saline and along the innermost edge of the
Coastal Plain where the sands are thin, The outcrop of this
aquifer functions as an important area of discharge to the major
riveré crossing it. Base flows are well-sustained in the inner

Coastal Plain, .

2. The limestone and sand aquifers of early Tertiary age are an
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important source of ground water supplies in a continuous beft

extending across the Region from North Carolina to Mississigp

These aquifers immediately overlie the Cretaceous sands and

the primary souxce of water south of the Cretaceous belt infd

band about 5Q miles wide in Mississippi, Alabama, and Georgla

which narrows somewhat to the northeast in South Carol
and North Carolina. These aquifers are hignly productive a
mest important in Mississippi, Alabama, and western Georgia
Yields ranging up to 2,000 GPM are common. Yields of 2,000
or more could be reasonably expected from efficiently const
ted wells almest anvwhere in this belt in the Pascagoula Riv
Mizgsissippi, The only poorly productive area is in west cen

and extending & short Jdistance into east central Mississippi

underliving strata of early Tertiarv age are of generallv lowfn

elds are low, and the water is generallv of poor cualitv.

Miocene to Pliocene sand aquifers vield large quantities of

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

r

Mississippi. The aqui

ment to the west. TFreshwater extends to a depth of 1,250 fell

at Pascagoula, Mississippi, and to more than 3,000 feet at il

=cuth o the Pearl River., Well yields commonly exceed 1,00

[a9)

,G00 GPY are commonplace, and yidll

¢S5 0NS T - ——n e - + - 1
et 5,000 FM zre not unreascnable o expect in some places.

Ground water reservoirs in the Pearl River Basin are especia

-

(%)
|
(%)
wn

er thickens toward the Mississippi efbh

Basin in

Gl Alagbama

ere the

Brmeability,
\
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important because they provide storage and transmission facil-
ities within immense multiple artesian systems available for use as
water supplies and within shallow water-table systems, which

largely control dry-weather flow of streams.

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 limestomes of the North Carolina
coastél plain aré also considered part of this systen. 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,
with 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
water discharge through springs. The Castle Hayne Limestone is

the most productive unit in North Carolina.

The Biscayne Aquifer 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 predomina

of highly permeable limestone and sand of Quaternary age, und

lies ahout 3,000 square miles of Dade, Broward, and parts of

Palm Beach Counties in Florida., It is wedge-shaped, extendi

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

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 compléx regional water management syste

for both ground and surface waters in southeast Florida. Wat

management practices were initiated in 1952 and have effectiv

stabilized saltwater intrusion. The objective has been to ma

tain adequate freshwater .heads in the Biscayne Aquifer gnd i

the canals above salinity-control structures so as to prevent

sea-water intrusion and to provide replenishment to well fiel

by infiltration from the canals,

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

limestone of Miocene to Holocene age. This material forms a

relati_vely thin blanket of surficial material that overlies tik

generally more productive Tertiary aquifers in a belt along tH|

Atlantic Coast from North Carolina to Florida and extending adidE

southwest Florida, Although Yields are generally low, less t

250 GEM

» these aquifers are important sources of water supply

areas where the more productive aquifers are not available and

they are the conduit for recharge by leakage to the prolific

-
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Tertiary aquifers, which underlie them. The shallow aquifer is
the major source of ground water jn parts of southern Florida,
in Dare County in coastal Narth Carolina, and on of fshore barrier

islands.

An extensive shallow aquifer underlies the Big Cypress Swamp

and adjacent areas of southwest Florida., In view of the good
water quality, large areal ektent of permeable limestome, and
the high yield to wells thére 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 Natiomal Fﬁture estimates, total freshwater withdréwals
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 éteam-electric power generation occurs to a

1€rge degree at the present time, By the yeér 2000 recirculation will

be used extensively and tQtal water withdrawals for steam-electric

power generation will increase only 9- percent while power production will

increase almost 750 pércent.
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(see Figures 3-15 and 3-16).

Ground water pumping is extremelv heavy in much of the co
area, with total withdrawals estimated by the NF to be ab
mgd for domesti;, municipal, industrial, rural and agricu
These heavy withdrawals result in the formation of extens
depression and lowered artesian heads over broad areas en
hundreds of square miles, encroachment of saltwater into

aquifers from vertical or lateral migration, and subsiden
catastrophic collapse 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. ‘Manufacturing operations presently use a
thirds bgd. The only significant desalination plants for
water are located at Siesta Kev and Key West, Florida; th

3.1 mgd.

Water Consumption

National Future data indicate that average freshwater con

1975 was 4.9 bgd and it will rise to 10.1 bgd by 2000. I
percent of'the total water withdrawals were cénsumed and

rise to about 41 percent in 2000. Higher consumption rat
in Florida where the rainfall was not as evenly distribut
the vear. Irrigation accounted for 57 percent of the con

1975 but will only account for about 36 percent of
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DOMESTIC

9%
MANUFACTURING

17%

MINERALS
5%

IRRIGATION

STEAM - ELECTRIC
52%

14 %

TOTAL WITHDRAWALS 24512 MGD
Figure 3 -15
ANNUAL FRESHWATER WITHDRAWALS 1975

Average Year
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" (NF Estimates)

12%

OTHER
4%

DOMESTIC
12 </,

MINER
7%

IRRIGATI

16 %

STEAM-ELECTR | C
49°/

rOTAL WITHDRAWALS 28338 M
Figure 3 - 16

~ ANNUAL FRESHWATER WITHDRAWALS,

Average Year
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the total in 2000. Steam-electric power plants accounted for 3 per;ent

of the taotal water consumed in 1975; this will increase to 19 percent

in 2066, Domestic and manufacturing uses accounted for 31 percent of the «
consumption in 1975 and will account for 38 percent in 2000(seg~Figures o

3-17 and 3-18).
’ ;pstream Us?s

There are numerous and large instream uses of all the major streams plué
many of the minor streams; The large heads above the Fall Line have been
utilized for hydropower productiqp,’ Anadromous fish runs occur on a
number of the streams in North.Carolina'and South Carolina. - Warm water
fisheries is a major use of most of the streaﬁs except in the Blue Ridge
Province where t:out fishing streams are significant. A put-and-take
tfout fishery has also been developed below several major hydropower
reservoirs such as Lakes Hartwell and Lanier in Georgia. Navigation
occurs on a number of major streams and flows are gemerally regulated

to aid this navigation. In general, the states in the Region require waste
dischargers to meet stream water quality standards based upon a 7-day

low flow having a recurrence frequency of one in 10 years, This flow is

a minimum required continuous release from some reservoir projects. 1In
some cases, specific flow.requirements over and above this design flow

afe maintained to prbtect stream water quality. Major recreational use

of streams and reservoirs also occurs throughout the Region.

Water Supply and Demand:- -

The Region has an abundance of fresh surface and ground water, but unfor-
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" (NF Estimates)

MANUFACTURING MINERALS
DOMESTIC 13% 4%
18 %
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STEAM - 3%
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dLECTRIC
3%
IRRIGATION
57%

TOTAL CONSUMPTION 4867 IMCD
Figue 3 -17

ANNUAL FRESHWATER CONSUMPTIQIN,1975

Averoge Year
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(NF Estimates)
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 Extensive planning and management of the water resources wil

tunately it is not always located in.the areas of need. Na
figures show that there is an annual average flow of 228 bgd f{
sources whereas only slightlv over 24,5 bgd of this is present
withdrawn. By the vear 2000, surface water withdrawals will

along with an increase in 3

to slightly over 28 bgd

withdrawvals.

Total consumptive use of the Region's waters will increase
in 1975 to 10.1 BGD in 20Q0. fhis consumpti#e use will red
instream flows. There are shortage
already oaoted in highly developing areas in the upper reac
of the river basins such'as north central North éarolina, t
Metro area, and the Birmingham area. 'Also,peﬁinsular
experiences seasonal low flows, will have to depend more upo
ground water. A number of coastal areas are experiencing la

because of heavy ground water pumping ; saltwater intrusio

in these prohlem areas.

Management of streamflows, as well as withdrawals, will be n
protect instream flow needs. Fisheries resources, water qua
power generation, recreational, and navigational us

streamflows are important to the Region"s economy. Flows fo

purposes are critical at some locations and must be closely nE
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Comparative Analvsis

Table 3-2 presents a cohparative analvsis of’the National Future (NF)
and State-Regional Future (SRF) with regard to estimates of streamflows
and water needs in the South Atlantic-Gulf Region. In manv instances
the SRF data agree with the NF data in individual ASRs, but totals for
the Region differ. The totals for flows reflect total outflows from

the nine ASRs of the South Atlantic-Gulf Water Resources Region.

The difference between SRF and NF data reflect differences in assump-
tions; g;als, and objectives at the regional and state level versus
those a  the nﬂtional level. There is an assumption at the regional
level tﬁat wéter withdrawals will tend to increase at a fairly high

rate because o7 an abundance of water due to proper planning and manage-
ment. On the contrarv, NF data assume a large reuse of water bv 2000,
Recondly, differences in ﬁanufacturing water use estimates reflect the
assunption in the SRF data that no major chénges will take place in the
reuse of water. The NF data shows manufacturing plants going to a
practice of large reuse of water bv 2000, thus reducing the total

manufacturing withdrawals in the future. Some of the SRF manufacturing

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

analvsis. The SKRF data reflect a significant expansion of central

.




Table 3-2

SOUTH ATLANTIC- GULF

1/ SRF domestic water use includes commercial and institutional requirements.

- Streamflow and Water Use Data for Mean Annual Conditiondy| (it gd)
|
‘ i
- 1975 1985 oo
Category Il
NF SRF NF | SRF NFRTH SRE
VOLUMETRIC DATA (mgd) i
-Mean Annual Conditions- }
Streamflow at Outflow : ‘ -
Point(s) 228,010 4 228,034 | 225,762 NE 1 222,408 NE
I
i
Freshwater Withdrawals 24,512 26,461 25,45° 29,256 28,3 i 34,777
Agriculture 3,598 5,262 4,174 1 6,123 4,7 i 6,955
Steam-Electric . 12,768 13,262 12,912 | 12,930 13,9 13,937
Manufacturing 4,105 3,824 -3,371 5,061 3,3 i 7,194
Domestic 1/ 2,288 3,016 2,801 3,701 3,501 4,714
Commercial 553 NA 632 NA 7 ‘ NA
Minerals ‘ 1,178 1,069 1,538 1,409 2,0 \ 1,939
Public Lands 2/ 5 28 6 32 ; 38
Fish Hatcheries 18 NA 18 NA NA
Other 0 NE 0 NE 1 NE
1
Freshwater Consumption 4,867 6,062 6,777 7,760 ' 10,0 i | 10,272
Agriculture 2,886 4,210 3,350 4,904 L7 5,586
Steam~Electric 153 156 722 721 1,8 1,856
Manufacturing 612 735 1,206 972 2,51t 1,381
‘Domestic 1/ 880 786 1,079 934 L3 1,139
Commercial 118 NA 138 NA 1 [l ‘ NA
Minerals 214 165 274 215 3| 291
Public Lands 2/ 5 10 6 14 : 19
Fish Hatcheries 0 NA 0 NA ‘ X
Other 0 NE 0 NE i NE
1
Ground Water Withdrawals 5,449 7,039 NE 8,711 : i 10,688
Reservoir Evaporation 0 0 0 0 i 0
Instream Approximation 3/ | ‘
Fish and Wildlife 188,655 557 188,655 648 | 188,6 648
Z/ SRF public lands water use includes fish hatcheries requirements.
3/ _SRF lists legal requirements only; data was developed by specific river bag

o 1

NE - Not Estimated %

N/A - Not Available . ‘
x NF - National Future, The Water Resources Council's estimate of 1975 andimip st

probable future conditions.

SRF - State/Regional Future, estimates by regional sponsors reflecting state/ regifiag
desires and objectives.
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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 pProblems, unless
‘resolved w111 affect the economic growth in these specific areas. Thése
problems have been identified by the State. and Federal agencies partici-

pating in thig Assessment,

Water Quantity,\Fresh Surface

Several major urban areas were identified as facing critical water short-
ages that would hinder growth and developmeﬁt by the year 2000, Gener-
ally water was not available in sufficient quantity or quality from
either surface 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 involve an interstate Stream. The areas with Problems are;

1. Chowan - Lower Roangke «- The rapidly growing southeastern

Virginia area, Hampton Roads-Portsmouth,
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is spilling over into northeastern N

orth Carolina.

Solutions to the area's water needs require and may

continue tolrequire, interbasin transfers of water from basins

This transfer will result in losses to downstream users 1in the

North Central North Carollna —— The highly urbanized areas of

- gation.

Winston-Salem, High Pbint! Burlington, Durham, Raleigh, Chap=<
Hill, and Asheboro place excessive demands on streamflo S |

in the upper reaches of two adjoining river basins and may a ~“

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 Cape
Fear River Basins. There may also be significant interbasin
transfers from the Yadkin-Pee Dee and Dan Rivers. Highly

detailed water management plans for water quantity and quali

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

Complicating these problems will be the necessity to store a ] |
control flood waters, control sedimentation, and meet downst 4

flow needs for fisheries resources, power genexration, and navgq

Southeast North Carolina -- This highly industrialized southe-:j

Carolina area involving six counties in the lower Cape Fear ;8

Basin will need large quantities of water which can probably b
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5.

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.

Saluda Sub-Basin -- A highly industrialized corridor along Interstate 85

through northern South Carolina places large demands on v

‘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 soluy-
tion with possible interbasin transfers from the Savannah River
Basin. Large downstream needs on the>Savannah River may be

jeopardized by these transfers.

Apalachicola - Chattahoochee - Flint (Atlanta Metro Area)-- Large
demands to meet the needs of a rapidly expanding population inp

the large Atlanta Metro Area cannot be met from existing stream
sources in the immédiate area, Méjor changes may be necessary in
Federal reservoir operationg.and water resource management tools o
must be initiated to insure adequate water quantity and qual-

ity to meet the expanding needs. Existing interbasin transfers

of water involve three major river basins, two of which are inter-
State streams. All av.ajilable ceveloped flows in the Chattahoochee

River will be allocatrad Pyotue vear 2000,
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. 6. 'Black Warrior - Cahaba -- Major water needs

are developing as the result of rapid industrial and urbe

pansion. Other competing uses such as power, navigation,

be initiated. Interbasin water transfers occur from the
River Basin, reducing flows to extremely low flow conditi
certain periods of the year, Flows needed for assimilati

wastes may not be available.

7. Mobile and Pascagoula -- High water demands

Mobile and Pascagoula areas., There is competition for t
- source of supply, thé Escatawpa River. Water resource ma
ment and State agreements are necessary on
interstate stream. Worldwide commercial shipping could b

affected since it moves through the Mobile and Pascagoula

Water Quantitz, Ground

foblems associated with ground water resources are generally ones

rerpumping, low yields, and water quality. Overpumping of an aq

n lead to a water quality problem if the ground waterigble is 1

ough that saltwater intrusion becomes a threat. Areas in the Pid

ve preoblems in low or possibly inadequate yields. Limes
eas may have large quantities of water but quality often become

oblem and restricts use of these aquifers, The following issues

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

has resulted in significant lowering of the water tables for
distances of up to 30 miles. Chlorides are higher in the
pumped aquifer to the east. Potential yields at
this one location may have already been reached,

Beaufort County Area - Ground water withdrawals to depressure

the confined aquifer system for phosphate dry open pit mining
hés lowéfed the botention.metric surface over‘an érea of more
than 800 square miles. Potential mining operations could almost
double the existing pumping rate, thus creating additional pro-

blems for this area.

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

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

use. 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 béen defined. Ground water with-
drawals may have to be reduced to control the problem. This problem

could develop in adjacent counties of Alabama.

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 exisﬁiﬁg 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 avigation

depths to meet the needs of the Region.

Lower Apalachicola Chattahoochee - Flint River, Flo

w An existing navigation channel in the Apalachicola fer in

Florida does not have sufficient project designed -‘i hs under low

flow conditions to support barge traffic enroute g Mainbridge,

Georgia on the Flint River and to Columbus, Georg i?henix City,
:1

e problem

Alabama on the Chattahoochee River. Spolutions of ﬁ
i
1

could impact on envirommental resources in Florid4

Increasing consumptive use of water, evaporation Jbises on

large reservoirs, and possible interbasin transfegkifiin the

Atlanta Metro Area could further reduce aVailable 3

navigation.

Water Quality, Fresh Surface

Water quality problems from point and non-point sources ajejito be

addressed in the 208 water quality management plans that
|

developed by designated 208 planning agencies under PL 92 . The

entire Region is covered by area or statewide 208 planning] gfrants. Some

-3p1ex that

udies to be

Regration
\
1
i
|

of these, however, are underfunded,and. Some problems afinot be
1' |

adequately covered under existing grants. Others are so

208 planning must be integrated with other water resource

& implementable. Those needing further evaluations and/or

with other studies are:

3-53




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, snd fisheries fesources.
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. Wild and scenic river

areas are also threatened.

Catawba - Broad - Saluda -- 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.

Lower Chattahoochee and Atlantic Metropolitan Area -- Basinwide water
quality problems cccur sicug with a number of concentrated problems in

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

.solutions. Complicated interbasin transfers through waste

discharges in the Atlanta’Metro Arga may affect downstream uses.
Environmental effects need consideration along with ground water
problems; Streamflows are highly regulated for power production,
navigation, flood control, and‘fecreation, Inéreasing consump-
tive uses, evaporation, and losses due to interbasin transfers

need consideration in a basinwide water resources management

program.




Coosa in Georgia -- The highly industrializes

in Dalton presents problems of a technical nature in the

of carpet manufacturing wastes. Water supply needs, sch
reservoir releaseé, and a water resource management prog
other considerations needing solutions concurpently with
water quality problems.
5. Upper Pearl -- The combination of agricultural runoff, 1
municipal and industrial wastes loads, and a shallow rec
water supply reservoir (Ross Barnett Reservoir) present
problems that may not be solved by a 208 water quality

Excessive .weed growth is occurring in this Rese

study.

above Jackson on the Pearl River,

. Wa;gr Quality, Ground

Ground water quality is most often affected by natural substances

make it unsuitable, without éreatment, for municipal and industx

supply. This source can also be affected by man's operationms,
such as overpumping and improper well drilling and construction

Man's operations can cause saltwater encroachment problems or

contamination from surface and underground sources. Problem

issues involving ground water quality are:

1. South Carolina Fall Line -Area -- .Pollutants from nat

are causing water problems in this area and several ad

counties in the upper coastal plain. These include hi

provide water treatment and cannot afford more expens

water sources. Low ground water yields along the Fal 3ine also

complicate the problem.




2,

Southeast South Caro]ina Coast "& Northeast Georgia Coast —- Heavy
ground water withdrawzls 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 cost éonéiderably more.

Southeast Georgia & Northeast Florida —-— Heavy ground water with-~

drawals have resulted in brackish water encroachment in Brunswick,
Georgia. Heavy withdrawals to the north in Savannah and to the
south in St. Marys have resulted in lowering of the ground water
table. TIncreased ground water pumpingrto 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 occur. by this route from surface
"sources as well as septic tank systems. This condition could

affect aquifer systems in the adjoining counties of Alabama.

‘ Tombigbee ~- The presence of natural elements in amounts greater than

recommended drinking water standards increases costs of water treatment.
There are probléms with irom, fluorides, hydrogen sulfide, hard-

ness, and chlorides. Some saitwater is encountered at greater

depths in coastal plain counties of Alabama,

Mobile - Lower Tombigbee -- Highly mineralized water has risen

into the heavily utilized ground water aquifer. There is also an

-
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.area of little or no potable water in a northwest trend 1$ belt
_ from west central Alabama gitending into Mississippi. !l[ling
- for oil and gas and deep-well injection of liquid wastgsflare
also potential sources of contamination of thg_.ground -Yr
’ aquifer. | i
7. Pascagoula -- There is plenty of water in the coastal ar| .%but
it is degraded in quality. There is high iron content, I- pH,
and corrosiveness of water in other parts of the basin. !Here
are unknown problems associated with deep-well injectio J” liquid
wastes. i
‘Water Quality, Marine and Estuarine
Extensive development of coastal areas for recreation, industry % d
commerical nayigétion.is placing great stresses on a sensitive :”ﬁatic
environment. Much of this aquatic environment is utilized as n |I“ery
areas for the Atlantic and Gulf fisheries resources and as harv E”ing
areas for a large shellfish industry. Pollution of these coast “.reas
jeopardizes these resources and affects the quality of the water uaed for
swimming, skiing, and other water contact sports, Problem area.Ire:
1, North Carolina Coast —- Natural nutrients, plus those f J”
municipal and industrial residual wastes, are causing -'L‘ophi
- cation in the lowex Chowan Riyer and Albemarle Sound. ! H
nutrient loads from large farming operations occur % in
: Albemarle and Pamlico Squnds, Bacterial pollution is é‘-ixng
shellfish areas for hérvasting as well aé'th;eatening a -!!-r
recreational area. . Freshwater diversions are altering s.li ity levels.
357 ~
|




2.. Grand Strand -~ Large areas are closed to

.shellfish ha:vesting because of .bacterial and chemical pollu-
tion, Highly sensitivé.recreational waters'are.also'subject to
pollution, if not adequately controlled. Anadromous fish runs
and marine nursery areas are threatened.

3. Southeast South.Carplipa.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 conditions, These occur in late summer and
early fall. Intense rainfall over a short period or extended rainfall
over several days can also produce flooding conditions in the Region's
streams. Coastal, urban and agricultufal areas‘are_subject to flood

damages by swollen streams and high tides, Problem areas are;

1. North Carolina Coast.—- Tropical type storms and 'Northeasterners"
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‘can bring damaging winds and rains to North Carolina's coasta

areas and barrier islands. Resort areas, croplands, shipping

interests, and urhan areas are subject to damage. Most high

)

areas, National seashore areas, and navigation facilities.

. Yadkin - Pee Dee - Stream flooding causes extensive damages

to urban areas and agricultural lands throughout the basin.

: There are 95 flood prone communitles in North Carolina and S

susceptible to damage are large coastal farms, resort and be
Carolina. Only one major f£lood control project (W. Kerr Sco

I

I

]

is located in the basin. Fconomic losses occur as the result mw
this flooding. ‘

B. Apalachicola - Chattahoochee - Flint -- Local urban flood da Altes

continue to occur on small tributary streams in urban areas ;
Atlanta, Macon, and Albany. Major flood control structures J”e
alleviated many flooding problems on the Chattahoochee Rive J”t
limited flood protection is provided on the Flint River. La ”f

flood plain management has further complicated.the problems.

Related Lands, Drainage |

Lacld of drainage in areas with excess surface and subsurface waters |
» reo ts in loss of production or prevention of use of agricultural s .

The farea with a substantial problem isj; ‘

occurs due to excess moisture. Drainage may cause loss of 5
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wildlife habitat. In this area 18 percent of the total acreage

‘'has drainage problems.

Related Lands, Erosion/Sedimen;

Land use practices | | and constructiion activitiés
‘caﬁse,increased erosion and movement ¢of sediment into sfream channels,
reservéirs, navigation channels, and estuaries, Water quality is also
degraded because of the presence of this sediment and Suspende& 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, 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

being heavily eroded by land use practices and construction
activities. Reservdirs are losing storage capacity due to high
‘accumulation of sediments. Heavy shoaling occurs in Charleston
Harbor.

3. Apalachicola - Chattahoochee - Flint -- All of the area,excépt

the coastal uplands,is subject to erosion problems. Conversion
of croplands to forested land and pasturelands has eased the problem
somewhat, but substantial erosion and sediment problems still
exist, Construction activities add to the problem. Reservoir

capacity is being decreased because of accumilation of sediments.
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4. Floxrida Coast -- Wind and wave action is eroding Florijs
beaches and reducing their usefulness as resort and sw mH
areas. Beach restoration 1is necessary to maintain usa ‘

* beaches. Large expenditures are required for this re ration.
‘ L
: 5. Mobile - Lower T9mbigbee‘f-<Land, streambank, and coas H‘
verosion is occurring, causing deposition of large sedi ﬁut loads
in Mobile Bay. Over seven ;niilio.n cubic yards of sedi -”” t must
be removed annually from river channels and the bay n::” Mobile.
Beach erosion results in loss of recreational areas a |
threatens structures. i
Relgted Lands, Water Related Use Conflicts
Lack of and4failure to implement land use controls, competitio Tor lands,
and lack of water resource management, coastal zone management “ d environmental
controls lead to exploitation of the area's resources. This »”ten
results in the destruction of resources that cannot be renew ! thus
causing long-term damages. Problem areas are:

4 1. North Carolina -- Failure to implement land use controfjsii compe-
tition for land and water, overdevelopment of coastal !!nes,
lack of proper management of mountain area resources, !{d
destruction of scenic and natural areas are causing s Lewide

7 problems. Lack of programs and nécessary financing t ontrol
\
" these conflicts further complicate the problems and d ”y an

early solution.

|

|
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2, Apalachicola - Chattahoochee - Flint -- Extenmsive urban develop-

- ment in the upper and central portions of this basin are compet-

ing with recreation, hydropower, and navigation for basin waters.
Allocation of surface waters will be necessary to maintain ex-
pected rates of growth in the Atlanta Metro Area. Deepening

of navigation channels may lead tq destructiog of environmental
regource;, There are no inﬁerstate agreements nor is there a water
resource management plan for the basin. Envi?onmentally 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.

Mobile - Lower Tombigbee —- Industrial development on the

‘Tennessee~Tombigbee Waterway will compete with recreation,
fishing, and other uses for the l;nd 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 arxe to use 3,000-4,000 acres of Mobile Bay
hottoms for disposal of 66:million cubic yards of dredged

materials.

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 _ |
a The South Atlantic-Gulf Water Résoﬁrces Region has aﬁple su ]”e waters
and ground water to provide for an eﬁpanding economy. Excepf {»r penin-
: sular Floridé the climate is characterized by well distribu-;ﬂ rainfall,
mild winters, and warm-to-hot humid summers, Thg average Y=:?‘Y rain-
fall of 50 inches compares favorably with the national aver-:l of 30
inches per year. Peninsular Florida has a period of low ra lﬁrll from
December through May and streamflows reach a critical low af j e end
of this period.
|
The society is becoming more urbanized, and the once agrari.-i.rea is
moving towards a more diversified economy. Industry is growiny rapidly
| .
and is utilizing more of the area's natural and human resour PL. Water is
an important resource for this expanding industrial growth. § [Havigation
is readily available along the coast and on a number of maj jstreams to
serve this industry.
|
The abundanc: of forested lands provides a resource that is -hing heavily
used, As a result there are large water demands by the pap -iand pulp
in&ustry utilizing timber resources. Forested lands accoun %or 64 per-
i cent of the total land area of 165 million acres. Cropland ”re 15
> percent of this total but only about two-thirds of the crop .”ds are
harvested, Only &8 percent of the - croplands ar ”resently
irrigated, but this is expecgéd to expand rapidly from 1975 u” 2000.
-
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The Reglon is dependent upon steam-electric power for a large portion
of its electrical energy. This user of water presently accounts for
5Q percent of the water withdrawals. Irrigation is the second largest
user, 20 percent, and manufacturing accounts for 14 percent of the
water withdrawals, Water withdrawals for 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 streams originate in the
or Piedmont areas where ground water sources are very limited
Coastal Plain Province (below the Fall Line) there is genera
abundance of ground water. Problems occur when this source 1

pumped in concentrated areas near the coasts and saltwater 1

threatens.

In addition to water quantity problems there are problems of
pollutants reaching the streams and coastal waters,and in so
threatening ground water resources. Non-point scurce polluti

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 structuj

control flooding are problems in many areas of the Region.

of the beach areas and associated waters, valuable resourcq

Region from erosion and water quality degradation is of majo

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 m

this problem should be solved.

Administrative problems occur as the result of inadequate ¢
legislation, and/or resources te carry out resource manage

There are a number of managemént problems on interstate st
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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 communities and
_ geﬁerally there is no financial assistance available to assist 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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CONCLUSTONS AND' RECOMMENDATIONS

The ultimate goal of this analysis of the water and related la
resource problems is the resolution of those severe problems id

fied. This can be accomplished through Federal, State and loca

agencies with appropriate planning studies, data collection, rdds

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

resource development and management programs. Private cooperatg

shouid be sought.

Federal Role

The Federal Government has a responsibility to assist in the rges

tion of problems involving interstate commerce and problems ha

regional or national implications and in research for general
This assistance in the SAG has been by Federal agencies thatha

and land resources management responsibilities provided by the

tion and Federal laws. This assistance should be accelerated

It is recommended that Federal agencies continue to provide te
and financial assistance needed by state and local agencies 1

ing those problems for which the Federal Government has respo

ties. This would include such programs as construction of majgr

gation systems, gathering of streamflow data, research on tachs

for advanced wastes treatment, and USDA Type IV Cooperative Stf
Financial assistance as provided by Federal legislation should

for such programs as 20F% 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

Dam Safety Act, P.L. 92-367.

It is recommended thét an evaluation be made of the Federal Govern-
ment's role in the planning, design, construction,and operation of
water sdurces 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'svfinancial participatidn in

water source development for public supplies should be increased.

It is recommended that communities within the Region, that have not
already done éo, give consideration to establishing flood plain ordin-
ances and enrolling in the National Flood Insurance Program.b 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 additional
criteria developed in the SAG and discussed with Group "A" representa-
Fives,five geographic areas have been identified as potentiai 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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1. Jppalachizola - Chattahoochee - Flint (A-C-F). This 64-county area

s Water Resource Subarea 313 plus seven additional counties in

he Atlanta SMSA.

The area is located in north and western

eorgia, southeastern Alabama, and along the eastern edge of
he Florida panhandle{ It is characterized by problems of

urface and ground water quantity and quality,.inadequate depths
or navigation, flooding, erosion/sediment, environmental con-

licts, and water related land use conflicts.

pe Feaf - North Central North Carolina. This propused 24—~

unty study area is located in north central and southeastern

North Carolina. The Cape Feac - North Central North Carolina




~and water related land use co-“'icts.

proposed study area has overlapping counties with the Yadkin-
Pée 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, b4

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 ground water quantity and quality, erosion/sediment, and

water related land use conflicts.

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 ground water quantity, marine and estuarine

water quality, flooding, and water related land use conflicts. A T

problem exists regarding interbasin water transfers to southeast

Virginia.
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Black Warrior - Caha_t;g_. This proposed 10-county study ares

Tuscaloosa metro areas. It is characterized by a water quj

water quality and interfere with other uses.

Other Major Pianning Studies

alyses of the problems and the effects information indicate a ne

her major planning studies in 10 areas of the SAG. The areas rg

nded for study, and problem issues to be addressed are:

1. Southeast South Carolina Coast

® Water Quality, Marine & Estuarine

2. Florida Coast -

@® Related Lands, Beach Erosion

3. Coosa in Georgia

@® Wvater Quality, Fresh Surface

4. Mississippi Coast

@ Water Quality, Marine & Estuarine

5. Upper Pearl

@ Water Quality, Fresh Surface

6. Central North Carclina Coast

. @ Water Quality, Marine & Estuarine

@ Water Quantity, Ground
(Beaufort County Area)

® Related Lands, Flooding

3-71

located in north central Alabama and encompasses the Birmigeh

¢ problem involving interbasin transfers which create probleg




.

® Related Lands, Water Related Use Conflicés

7. Sgutheast Squth Carolina Coast, Georgia Coastal Plain, and
Northern Flerida

@ VWater Quality, Ground .
(SE SC Coast & NE GA Coast)

@® VWater Quality, Ground
"(SE GA & NE FL) *

@ Water Quantity, Ground
(Suwannee)

8. Tomb igbee

@® Vater Quantity, Ground
(Tombigbee in Mississippi)

® vater Quality, Ground

9. Mobile - Lower Tombigbee

@® VWater Quantity, Fresh Surface

@® Water Quality, Ground

@® Related Lands, Erosion/Sediment

® Related Lands, Water Related Use Conflicts

10. Pascagoula

@® Water Qﬁantity, Fresh Surface

® Water Quality, Ground

@® Related Lands, Water Related Use Conflicts
The degree of financial participation by local levels of government in
the other major planning studies such 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




states local agencies may not participate financially in pl

hthE inue to

\
|
\
\
|
It is recommended that all levels of governmment become or ;
i
i
i
i
I
I

be involved in these studies,

Data Collection and Research

identified
|

mffective

During the Specific Problem Analysis a numper of needs wer;

for data collection and research which would facilitatemory

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 recomm ed that

“n those instances where such programs are not adequate, C |Hideration

should be given to taking the necessary action to correct Qedficiencies.

Data collection and research needs are:

Data Collection:

1. Stream Flows - There is insufficient data on smallflidfreams;
lack of published data for low flows that can be !Iized for
planning, such as the 7-day low flow with a lO—ye.n!requency

!low needs

of recurrence; and lack of information on in~stred

and utilization for specific uses.

Water Quality - There is insufficient up-tordate

sources of pollution and stream water quality inf@ijflation.

There is also a lack of data on non-point source m“lution.
M

Water Withdrawals and Consumprive Use - There is general




lack of up-to-date information on water withdrawals for all
uses of bath 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 tne 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, r{

tional sites, historical sites, archaeological sites, naf

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 classificationm.

Data Storage and retrieval system - There is need for st

zation in the collection and processing of all data for

the planning, design, construction, and management procefsd

water and related land resource projects or programs. Aff

areas, and habitat areas for rare, endangered or threatedgp

this information is also needed.
Research:

Research information is needed for solution of problems and actio
recommended to obtain this information. - Areas needing research

1. TImprovement in technology on the use, reuse and reclamati

water.
Evaluations of the impacts of organic, inorganic, and the
wastes discharges on water use, reuse, and reclamation.

Evaluations of the impacts from non-point source pollutio

:hét'pr6vidés fbf'stdragéwénd rapid retriduil

how this pollution reaches surface waters.,

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

Evaluations of the impacts of resuspended solids on water

quality,

.




6. Technology for more effective noxious aquatic growth control while
at the same time Protecting the water quality.

7. Evaluations to determine the effects ofmheavy,pgmpingjwdgggter—
ing, and/or mining of ground water aquifers.

8. Evaluat;onskof the effects on ground water quality from leaching
from sanitary landfills, spray irrigation of wastes, recharge of
ground waterwith 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 fleood plains, wetlands, coastal areas, estuarine areas,
mountainous areas, and resource deposits.

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

Institutional Arrangements

Legal implications, inadequate program management, insufficient financing
Of the necessary water resqurce programs, and lack of policies and goals
were identified as problems needing resolution in the SAG. ~t is
recommended tha:t legislation, funding, and staffing necessary to bring
about resolution of these problems should be considered at the appro-

priate level of government. Institutional arrangement problems needing
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conside
these p

1.

o~
.

bation and the level of government responsibility to resolve

roblems are:

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.
Interstate agreements on iInterbasin water transfers from inter-
state streams with the state- taking the primary responsibility
and Federal and local governments a secondary responsibility.
Contingency plans for development and utilization of short term
water supplies with the states having the primary responsibility
and local government a secondary responsibility.

Improved implementation of developed guidelines for considering
environmental issues in Federal projects and programs. Develop
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.

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,

Implementation of adequate control techniques for location,

construction, operation and abandonment of water wells with the
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10.

11.

states having the primary responsibility and local government a
secondary responsibility,

Improved implementation of established 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.

Improved coordination in data collection, storage and retrieval;
research; and application of research findings with states and
Federal government sharing the primary responsibility.
Development of executive orders or legislation adopting specific
goals, desires and objectives for growth and development so that
water resources are not unnecessary constraints. State, Federal,
and local governments should share the primary responsibility

for this.

Programs and controls for improvement of water use efficiencies.
State, Federal, and local governments should share the primary
responsibilityv for this.

Red.ction of time lapse between conception and construction of
Federal projects. Some possible causes of delay are limitations
in project funding, coordination, staffing, litigation, data

collecrion., public participation, and review time. .states and

Federal government should share in the primary responsibility

for this.




12. A continuing assessment program is needed to maintai r rrent

the information gathered in the 1975 National Water ::ﬁ-ssment,
to continually assess national water and related land ”-source
|
. use problems, and to arrive at suggested studies to |»;=in
solutions to these problems. States and Federal gov t“!ent

|
should share in the primary responeibility for this. !

13. Certain areas in the SAG cannot afford their currentfsiare of

costs for all necessary water resource development agd|imanage-

ment projects and programs. Federal government has i primary

|
|
responsibility for this. }
|

14, There is a need to allocate underground storage spac o that

long range needs for this space is not jeopardized. l:

e states

and Federal government should share the primary respgnfiibility

with local government having a secondary responsibilgt.
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INDIVIDUAL PROBLEM AREAS
The Southeast Basin Inter-Agenﬁy 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
wefe areas with.a-single pfoblem.or énly a few pfoblems tﬁat'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 Carolina Coast
4. PFlorida Coast
3. Coosa in Georgia
4, Mississippi Coast

5. Upper Pearl
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6. Central North Carolina Coast

[RIITUCEIIY L

7. Southeast South Carolina Coast, Georgia Coasta

Plain and Northern Florida

b
[+ ]
.

Tombigbee

9. Mobile - Lower Tombigbee

10. Pascagoula

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

areas is given in Figure 3-19. Figures' 3-20 and 3-21 ident im the
. locations of these areas. A summary describing each area, -”

problems, and effects, followsthe Figures. Monetary damagesjs

magnitude (in 1975 dollars unless otherwise noted) from exigty

problems are shown where they could be calculated.
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OCCURRENCE OF PROBLEM ISSUES

FICURE 3-19.

Level B and Other Major Planning Study Areas
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APALACHICOLA - CHATTAHOOCHEE - FLINT
Description

The Apalachiéola - 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 ApalachicolavRivers; Lake Blackshear,
Lake Lanier,yLake 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 thé 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
Province 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 miles. This is a region of rolling plains

with well-drained sandy soils and many diversifie& farms. The smaller
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skreams flow in low-banked, tree-choked, meandering channels. T

wer Coastal Plain is nearly flat with many wetlands and marshes

he streams and rivers of this region have wide flood plains. M

the land is covered with pine forests and swamps and is someti
lled the flatwoods, The land bordering the Gulf of Mexico is
d comparatively flat, The mainland is sheltered by a narrow is

rrier.

e Apalachicola River, which is the main stem of the river syst

ies wholly within the Coastal Plain Province in Florida and is
ormed by the confluence of thé Flint and Chattahoochee Rivers n
he Georgia - Florida State line. The Apalachicola River is 113
iles long and is 600 to 800 feet wide in some areas, the upper
ower reachés Being the widest. The average regulated low-water
low at Chattahoochee, Florida, just below Jim Woodruff Dam (La
eminole), is about 15,500 cfs. Dense hardwood swamps occupy t

O0-mile wide flood plain.

he Chattahoochee River rises in the Blue Ridge Mountains of no
eorgia and drains 8,770 square miles. The maximum width of it
asin is 55 miles and its- length is 436 miles., The upper reache
he river and its headwaters tributaries are characterized by t
teep slope of mountain streams, but below river mile 397 (18 m
bove Gainesville, Georgia) the slope is fairly uniform and ave
+6 feet per mile to West Point (RM 197). From West Point to Co

RM 160), as the river passes through the Fall Line area, it fal

-
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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 Chéttahoochee
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 perlmile.

For the-nexﬁ 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 92fthousand cfs.

Ground watersources in the lé4-county éouthwest Georgia area,vparts of |
Alabama, and Gadson County, Florida are limestone aquifers of the upper Coas-
tal Plain., The area overlies a limestone formation that is near the land
surface and‘becomes thinnef 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 ground water is found in fractures within metamorphic and igneous

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

Well yields 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 Apalac -rola

River below Jim Woodruff Lock and Dam cannot be maintained a

depth during low flow conditions in the fall. Solutions to
problem may affect environmental resources in Florida and s
resources' in Apalachicola Bay. There are no long-term spoi

to accommodate dredging requirements on some reaches of the

The Atlanta Metro Area and other adjoining counties will be

the entire flow of the Chattahoochee River for water supply ||T water
quality by 2000. This may require modification in operatic J' hydro-
|
power projects and will result in some interbasin water tra :frrs.
Downstream users as well as users of these hydropower reser ‘
be affected.
i
Large volumes of wastes generated in the Atlanta and Columb % Georgia
‘ .
areas will place excessive demands on stream flows to assim ! e that
waste., These point sources plus non-point sources of pollu-iJ will
| l
degrade stream water quality unless solutions are found to 1 L ce this
) pollution. Small streams originating in the Atlanta area apgllplready
& seriously degraded in water quality.
1
Ground water levels in some areas of southwest Georgia appeay {- be ”
declining. Heavy water use is occurring for irrigation, do zl<ic,
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and industrial purposes. The ground water aquifers are limestone and
sandstone, and some overlie permeable sands. Limestone sinks are
occurring because of eﬁcessive ground water pumpage. These sinkholes
could allow the rapid recharge of shallow aquifers with poor quélity
surface water in all these States. Drainage wells, septic tank systems,

and sanitary landfills could be sourdes. for ground water contamination.

""Related Land Issues

The Chattahoochee River has benefited from major flood: contrél projects,
but the Flint River has not. A conflict has arisen over maintaining

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

i

control and possibly for water supply. Local flooding continues on

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

Erosion 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 waters, 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 for more flood plain management.

Refent legislation for allocation of ground and surface waters in

rgia does not cover all users. There is a lack of adequate leghs
\

ion to manage the Basin's water resources.

flicts have arisen in several areas of the Basin concerning theg
ntenance of natural conditions vefsus developmént to meet Spec'
2ds. The areas where these conflicts have arisen are the upper
ches of the Chattahoochee River, the stretch of the Chattahooc

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

‘Adverse Effects

lachicola River.

elopment of the Basin's waters for navigation, flood control, 4nd
|

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

sources, and wildlife habitat could be damaged or altered by thfs

velopment, Restrictions in development of the water resources

uld result in some loss in economic growth to the area.

ropower may damage some of the environmental resources and natysd
Flood damages will continue to occur and will increase if measure
le not taken to control flooding and to restrict flood plain devg

Approximately 200 communities continue to have flood probl

m[nt .
The urban and built-up area damage per acre is ten times the nati
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average. Floodwater and sediment damages are occurring on about one

million acres of agricultural land and approximately 30 thousand acres of
urban lands,
1

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

present controlled flows of the Chattahoochee River will only be sufficient for
the population predicted for ‘the area for 1985. Solutions may require

major changes in operation of large hydropower projects, thus. affect-

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

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.

Apalachicola Bay produces up to 90 percent of Florida's oysters valued at
approximately$i.5 million annually ($1967-$1 Million). Potential oyster production

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

OyS ters,

Flooding damages .are in excess of $12 million annually ($1967-$8 million).

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

-
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reambank erosion amounts to almost $1.5 million per year ($1967 «yllars -
million). ji

e agricultural and livestock industry in a l4-county area of s-‘@‘west

leorgia amounts to $199 to $250 million annually ($1967 dollars - D to

_63 million). About $30 million of this total is for vegetable p »i c—~

\
tion which depends heavily on ground water supplies and could be Joi#

ithout this water for irrigation.

quatic weed growth on Lake Seminole alone requires an annual exged

ure of 59,965 to keepbsﬁall boat channels open.
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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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'nxpanding jndustrial area with a deep harbor, The Atlantic Intr

Loastal Waterway, several smaller harbors, and ocean inlets provys

bonnecting waterways to serve the coastal area. New River, a CORSK

< tream in Onslow County, has a navigation channel and a flood co

roject. Also located along the coast are a number of significa

esort areas and beaches,

Principal population centers are Winston-Salem, Greensboro, Bur

Asheboro, Durham, Raleigh, Chapel Hill, Sanford, Fayetteville, Jmf

ville, and Wilmington. The 1975 population was 2.1 million.

PROBLEMS

" Water Issues

The problem of water quantity and water quality for the north cgnjiral
North Carolina area is very complex. It involves water transfe -1

extensive waste treatment with possible advance wastes treatmen jeing

|
required, protection of major water supply sources from polluti g and
provisions for needs of downstream users in the Cape Fear River JUsin.
\
There are also waste discharges to the Cape Fear River Basin J” are
generated in other river basins. ‘
. 1
|
The rapidly growing industrial and metropolitan 12-county area w
* north central North Carolina is located primarily on small hea-'ﬁ er
streams Qith low flows,and ground wateris not readily available ‘
Possible solutions could involve four major river basins and regire

| |

\

|

1

- |

|

|

| |
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elaborate interconnecting water and sewerage systems, resulting in
several interbasin water transfers. Two of the river basins involved

are interstate streams 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 coastal storms erode beach areas, and
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high stream flows erode stream banks. Sediment loads genefd

in upstream areas are deposited in stream and navigat
channels. Reduction in stream carrying-capacity increases flodid
and deposition of sediment in navigation channels increases thd

of maintaining adequate depths for naviéation. Sediments also H4

aquatic habitat and commercial fisheries.

Tropical hurricanes occasionally move up the East Coast p¥o# cing-
heavy rains and tidal flooding of beaches. Recreational areas
structures, roads, farmlands, and historical sites are damagedjpbf the

floods Erosion of beaches and shorelines occur.

Institutional and Financial Issues
Conflicts over the use of water and related lands are occurring

State of North Carolina has entered and expects to continue a
of vigorous economic growth. Conversiomns of agricultural and
forested lands to urban and industrial development are resultifg
losses of land for agricultural production. Higher property va
from the development of £lcod plains for urban and industrial u
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. Lagi of
a fully implemented coastal zone management program results i

flicts of use of wetlands, beaches, and associated water areas




Adverse Effects

With eﬁisting 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 yeér 2000. Generally a shortage would start about 1990
and growth of the area would be constrained beyond that time. Stokes,
Yadkin, Forsyth, and Randolph Counfies 'are not expected t§ be
restricted in growth because of availability of water from the Dan and

Yadkin Rivers.

Substantial acreage has already been drained and made available for
agricultural production and other uses in the lower Cape Fear. In
this 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 is allowed to deteriorate.
There are 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 shoreline and non-critical erosion on 232

miles., Streambank erosion occurs on 396 miles of stream in the entire
‘.
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Capq Fear River Basin. The sediment load damages downstream areas 4nd

resylts in flooding/sediment damages in flood plains, damage to fisHer
iesfhabitat and commercial fishing, and clogging of stream and navi
. _ gatjon channels. Floodwater and sediment damage occur on 535 thousad

s, of which ten thousand acres are in urban areas, and the remaifder being

|
|
3 S

h

acr

agricultural land,

Degjadation of coastal water quality could seriously affect recrea-

tioflal potential. An estimated 35 thousand acres are closed to shelRf

haryesting in the coastal area due to bacterial and chemical pollutin

H
timated $2.8 million ($1.8 million in 1967 dollars) in agricultuid

pro

uction is. lost annually due to drainage problems. ‘
Pot

tial annual monetary losses associated with the closing of éhe M

fish] areas are estimated at $10.6 million ($6.9 million in 1967 dolldksD.

1f

levql because of lack of water in north central North Carolina, annud

eco

opulation growth and per capita income are constrained at the 199l
omic losses could reach $5.5 billion by 2000 ($1967 dollars - 3.6

bilfion). If this restriction also occurs in the lower Cape Fear Ri

» Basjn an additional economic loss of $2.1 billion annually in 1975
dolfars in the year 2000 ($1967 dollars - 1.4 billion) could occur i

thaf area.

The

ind

effect of coastal problems on the North Carolina coastal tourist |
Stry, estimated at $100 million annually, is not known,
|
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CATAWBA - BROAD - SALUDA
Description

This 29-county area lies in west-central North Carolina and central
South Carolina above Lake Marion and encompasses 15,523 square miles.
Major water resources include the Catawba, Broad, Saluda, and Congaree
Rivers; and Lakes James; Norman, Wylie, William C. Bowen, Fishing
Creek, Wateree, Greenwood, and Murray. Major geographic provinces are
the Blue Ridge, ?iedmont, and Coastal Pléin. 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 Catawba 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 upper 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 joiné the Congaree River in the headwaters of Lake Marion to

form the Santee River.

The main stem of the Catawba — Wateree River has been highly developed
for hydropower production. The 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.

3-98




The Broad River Basin rises in the Blue Ridge Province on the ede

slopes of the Blue Ridge Mountains in southwestern North Caroli i

flows in a general eastward direction in North Carolina and sou
ward through the Piedmont Provinee in South Carolina. Total dr
area is 7,850 square miles; 1,503 square miles in North Carolin

6,348 square miles in South Carolina.

The Saluda River rises in the Blue Ridge Mountains in no i

western South Carolina and flows southeastward to join the Brofd

River at the Fall Line near Columbia. Two major impoundments,

Greenwood and Lake Murray, are used for hydropower production amd

recreation, Lake Greenwood is also used as a source of water

The Saluda and Broad Rivers join near Columbia to form the Congg

River which flows southeastward through the Congaree Swamp to i

the Wateree River at the headwaters of Lake Marion. The Conganed

Swaﬁp national monument southeast of Columbia is a natural area Ii
many record size trees. The Congaree River Flood Plain Forest i
area comprises 12 thousand acres; oaks and gums are the dominant

species with an occasional cypress.

Principal population centers are Lenoir, Morganton, Hickory, Kfmi

apolis, Gastonia, Charlotte, Marion, and Shelby, North Carolinj
Rock Hill, Columbia, Greenville, and Spartanburg, South Carolif

The total 1975 population for the area was 2.4 million.
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PROBLEMS

Water Issues

This area is a rapidly developing industrial area primarily along
four interstate highways that criss-cross the area. The economy is

changing from rural—-agricultural to urban-industrial. Major portions

r'y

of this development are taking place in headwater areas of the basins

near existing population centers where water is limited for sﬁpplies
and waste assimilation. Also, the highly erodable Piedmont soils in

a large part of the study area compound water use problems in that

the silt-laden streams are poor fisheries habitat, siltation reduces
reservoir capacities, and water qualify 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. Ground water along
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 amd 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 wastc treatment facilities
to meet water quality requirements for the changing stream flow condi-

tions and to protect impounded water quality is difficult. In planning
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ffluents further complicates water quality problems.

|
|
|
[or steam-zlectric generating facilities, the possibility of heajel
|
|
|
|
The Broad River Basin problems are primarily water supp i

* : eeds, erosion/sediment, and some flooding. As the area developgj

dditional storage must be sought for water supply. Some small 4

supply reservoirs as well as industrial hydropower reservoirs hagg

marily along small streams in urban areas. The highly and rap i'T

already been abandoned because of siltation. Flooding occurs pxg

developing industrialized area of South Carolina will need larg:‘
quantities of water in areas where surface waters are scarce.

Impoundments and interbasin transfers may become necessary to mgpf

additional demands and these should be investigated.

The Saluda River Basin is a rapidly developing industrial area ¢

South Carolina. The low stream flows are generally not suffici:H
L.
Il
large surface water needs would have to be developed through img»%

any large dependable yields or wastes assimilation. Therefore,
d-

ments or by interbasin transfers.

Related Land Issues

The highly erodable soils of the Piedmont Province and rolling
surfaces make ideal conditions for erosion and siltation. Cons

' W
tion activities for highways and land development have added to il
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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 reservoirs result in siltation of those areas.
Storage capacities of water supply, recreational, and
hydropower reservoirs are reduced, Soii 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
iand 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 contr

the use of flood plainsresults in conflicts over use of land a

water. Poor land management practices have resulted in unnecs

erosion and sedimentation.

There. is no North Carolina water management policy for minimun
releases below impoundments, cohtrols of withdrawals, streamf
regulation, or management of lake levels. 1In certa
locations excessive withdrawals deplete streamflows to such a
extent that availability of water for downstream users is dim

and adverse environmental conditions occur.

The mountain region of North Carolina is experiencing a rapid
in second home and recreational developments. These developn
place on steep-sloped sites and in the valleys at lower eleva
An attendant problem with this rapid development is abseuntee
ship of the more valuable developable sites. Some of these

scale developments have altered the landscape of the most sceg
v&luable regions, Additionally, some developments remain un

because they were under-financed, or for other reasons.

é@verse Effects

The growth and development of this area will depend on the wik

development and utilization of its water resources. The uppe

of the area are inherently limited by small natural streamflo
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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 water. Even though Spartanburg,

Greenville, and Pickens Counties have developed long range plans to

meet théir water needs,the remaining portion ofvthe Basin does not
have such pléns, ‘The fact that Greenville and Pickens Counties may
grow industrially will complicate the problems for counties downstream
because the upper counties wiil 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 ef the area has some

erosion problem.

Several of the large lakes are in an early eutrophic stage as the
resﬁlt of nutrients reaching them. Fecal coliform counts are
high 4in a number of streams and in a few of the tributary arms of the
large lakes. If not corrected,thése water quality problems:will
increase with growth of éhe 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

by various entities acting for their own purposes have resulted in
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bnditions that cause streamflows tQ be abnormally reduced durin

[e]

ality, and water-based recreation. Water uses affected would b

ter supply, fisheries resources, and recreatiom.

controlled use of flood plainsresults in damages and often compg

ought conditions. This results in diminished water quantity, wj
I
ooding problems, There are 3,571 thousand acres in South Caroj

1 thousand acres in North Carolina subject to flooding and sedime

ailure to solve the mountainous area's conflict problems will rgg

further decreases in the environmental quality of the mountai
vy an accelerated reduction in natural scenery, increased erosio
nd sedimentation, and decreasés in water quality. If sound guidiice
or development is not provided, such development may result in
Jrrevocable damage to the land and water resources. There may algfl be

Josses in the tourism industry in areas most affected.

'he construction costs for industrial and municipal wastes treattgg

lants for the North Carolina pertion of this area will
pproach $0.5 billion (1975 dollars) with annual operating costs [

xceed $14 million (1975 dollars).

1
\
\
|
. lood damages in North Carolina are estimated at $3.86 milliom (16 dollars).
Losses in South Carolina are not known,

L

[f population and per capita income in a three-county area (Greengolld,

aurens, 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 |
' il

. Description

24-county area comprises the Chowan River Basin, southeast

»

Vikginia area, the lower Roanoke River Basin from John H. Kerr Damiltl

the river's mouth, and the Pasquotank River Basin in southeast Vir ‘uia

anll northeast North Carolina, This area drains into Currituck, Alb |

le, Roanoke, and Croatan Sounds and that portion of Pamlico Soufd

in} Dare County. This area is primarily in the Coastal Plain Provifich

wikh a portion of the Chowan River Basin in the Piedmont Province.

Inpluded in the area is the water service area of the Southeastern

Wager Authority of Virginia which is already obtaining water from

thg Chowan River Basin éna is pfoposing to obtain more water from @
.

Chqwan and Roanoke River Basins. The area encompasses 9,386 squarg

mijes.

Thq Chowan River rises in the rolling hills of the Piedmont Provincd

Nofth Carolina. Tributaries in the Piedmont exhibit moderate slopel
but] the streams in the remaining portion of the Basin: are flat

. and traverse swamp and marshland area,

. The] Roanoke River Basin originates in two main tributaries, the Dan

Rivpr in North Carolina and the Roanoke River in Virginia, It flow

in R generally southeast direction, crossing the Vitginia - North
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Carolina State line in thisbarea,18 miles below John H. Kerr Dam.

The. area under consideration encompasses about 1,500 square miles

of drainage area below John H. Kerr Dam,mostly in the Coastal Plain
Rrovince, Twé major pawer projects; Gaston and Roanoke Rapids Lakes,
are located downstream from John H, Kerr Dam, a multi-purpose project.
A navigation channel ektends from Weldon, North Carolina (49 miles

below John H. Kerr Dam) 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 Albemarile
Sound. The Roanoke River supports a major commercial and sport fishery.
Interbasin water transfers from any df 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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hoxtages of surface water and saltwater intrusion into ground vmfler,
) ue to overpumping, have forced southeast Virginia to loo to
. he Chowan and Roanoke Rivers for additional sources of water. |”se
1 ransfers may deplete flows for navigation,'fisheries resources |nd

saste assimilation and will cause increases in salinities in ¢

lower Chowan and Roanoke Rivers, Ronaoke River flows are alrea-l

closely controlled from hydropower projects to maintain strip:i
ass and other fisheries resources and for assimilation of wastged

0

One major papex mill on the Cﬁowan River at Franklin, Virginia
large user of ground water,and its pumping operations are
lowering ground water tables. Two existing paper and pulp mi
are located on the Roanoke River below the John H. Kerr Dam and

third - mill is planned. These industries are large su !: e
water users and also need large streamflows to assimilate their

residual waste loads. Any depletion of streamflows may  dam@gh

of waters from any of the power pools of the Roanoke River woul

these industries and affect an already depressed economy. Tran ﬁr
|
\
result in the loss of hydropower production.
|
|

The major source of ground water in souﬁheast Virginia is the Po
Forﬁation, which is a sand aquifer of Late Cretaceous age. Dee
in this aquifer system already show high
of chlorides in the eastern .portion of Nansemond County, which

on the lower Chowan River. The next watexr-bearing strata below
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bedrock underlying the Potomac Formationhave an even higher chloride
content ranging from 800-1800 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, and large natural pollution loads from

swamps and marshlands. Eutrophication is already occurring on the
lower Chowan River and western Albemarle 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 Qéstern Albemarle Sound. These are a matter of concern for

%oth recreational boating and the fisheries resources. High nutrient

loads are transported by the runoff from large farming opera-

tiohs in those counties’adjoining the south side of Albemarle Sound;

these farming operations are also contributing herbicides, pesticides, y

and sediment 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. Noxh
Carolina loses revenue from the decline in oyster leases, and tige

oystermen are damaged financially. Thermal pollution from stea -Hlectric

generating plants, both fossil and nuclear fueled, will affect

life.

Related Land Issues

Some upstream flooding plus major coastal flooding problems occgr

this area. John H. Kerr Dam provides substantial flood protectfot

on the lower Roanoke River except during high susta

flows. These flooding damages plus damages from erosion and se i

are problems that remain to be solved.

Institutional and Financial Issues

Lack of flood plain management, conversion of wetlands to agri

use, uncontrolled development and the rapid development in coas

are current conflicts.:

Adverse Effects

A water withdrawal of 40 MGD from the Roanoke Rapids Lake to mep
southeast Virginia's future water supply needs would result in ‘
% loss in potential power production. This loss of energy produdiipn

plus energy needed for pumping this water would reduce the area

available electrical energy. Reduction in required water releal
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may also jeopardize the $1 million striped 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. Bacterial and pollution has already caused the
closing 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

declined 185 feet at the center of the cone of depression since 1939

and most wells no longer flowed.

Flood damagés are occurring to agricultural lands and some small
communities in the Chowan River Basin. The main stem of the lower
Roanoke River as generally protected by the John H. Kerr Reservoir,
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,

3-112




otential losses to the bass fisheries resources on the lower Roafpj

iver are $996 thousand annually ($1967 dollars - 650 thousand).

nnual commercial fish catches in Albemarle Sound and lower Chowa
iver, which are valued at $750 thousand and $400 thousand, respe
re also jeopardized. Potential value of shellfish from closed sige

Fish areas is $101 million annually ($1967 dollars - 66 million).

Fstimated expenditures of $32 million ($1967 dollars - 21 million

bould be required to correct 66 miles of critically eroding shorefifte,
bnd an estimated $1.5 million ($1967 dollars - 1 million) annuall

|
bould be required to nourish the corrected beach areas. The effeftilof

Estimated at $100million annually, is not known.
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BLACK WARRIOR - CAHABA
Description
This IQ—CQuﬁty area is located primarily in the Black Warrior and Cahaba
River Basins in north central Alabama and encompasses a total'surface
area of 7,962 square miles,’ The area encompasses the Birmingham and
Tuscaloosa metfopolitan areas as well as areas that will be affected

by water supply withdrawals for and waste discharges from these metro-

politan areas.

The Black 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 élevations 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 Alabama River. The upper portion of the Cahaba is
characterized by swifﬁ moving water and widely fluctuating flows. This
may be attributed to the prevalent Parkwood 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.

flows thraugh. deposits of limestone and dolomite,

Principal centers of population are Birmingham, Tuscaloosa, Beg

Homewood, Cullman, Jasper, and Fairfield, The 1975 population

area was 1.1 milliom.

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
national needs. Since the area is located mainly along tribut
‘there are interrelated problems of inadequate low streanflows

lating the large industrial and domestic waste loads and non-

source pollution. Four dams with navigation locks provide navi
depths on the Black Warrior Ri§er up to Birmingham. Controlle
through these and other hydropower dams upstream present
since flows need to be maintained for waste assimilation.
operations associated with mining, proper treatment of mining

and subsidence problems are also issues.

Water needs for manufacturing processes and domestic water supg

result in large withdrawals and transfers across river basin b
Consumptive uses are expected to increase greatly, aggravatiﬁg
the low flow conditions in both the Black Warrior and Cahaba R

Basins. The instream flow needs for navigation, power product
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recreation, and wastes assimilation will also increase at the same time

that flows are being reduced by transfers and consumption,

Tﬁe.upper Cahaba River Basin presently supplies about as much
drinking water as it can without capture of major 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

riyerf In dry seasons, the combined flow of the river and Lake Purdy's
storage is used almost 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 and Financial Issues

Protection of portions of streams in the Cahaba River Basin as wild and
scenic rivexs is a major item for consideration in the planning and

management of the water and related land resources.
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Developing and carrying out avwater resource management plan el
catedvby the high costs of facilities and the inability of lode

State agencies to finance construction.

K Adye;sejEffgcts

By about the year 2000 the consumptive use of water by indust

municipalities in and above Tuscaloosa County on the Black Wagri
could possibiy be several times the 7-day 10-year low flow. -‘
electric plants‘are located above this péint,consumptive loss&
be even higher. Consumptive losses would also mean losses tolk

hydropower, navigation, and fisheries resources.

Mining,of coal and other minerals produces waste products th

usefulness for water supply for domestic and industrial purpogep

fisheries resources"and recreation and as natural or scenic aj

The Goldline darter and Cahaba shiner are threatened by mining

the water quality of several of the area's streams. This lim H»

ties. The Watercress darter is threatened by water supply wi
Other species of fish would be threatened by degradation of wj
quality due to industrial and domestic waste discharges and uw

source pollution, Land development will modify habitat and a «

wildlife.
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3,6f7 square miles. The area is within the Coastal Plain Province
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SOUTHEAST SOUTH CAROLINA COAST

Descrigtipn

area includes four caastal cqunties of southeastern South Caro

the mouth of the Santee River to the Savannah River and encomp

udes many bays, estuaries, coastal streams, and navigation sys

leston Harbor, Port Royal Harbor, and the Atlantic Intracoasta

rway are in the area. Population centers are Charleston and Beg

. The 1975 population was 448,200.

PROBLEMS

Water Issues

Wa

ba

in

mis

Re

Ha

wa

€s

in

e discharges in the Charleston and Beaufort areas have resultsg

erial pollution making it necessary to close shellfish harvest-
areas. Large organic loads reaching coastal water areas and pq

ing have resulted in depressed oxyvgen levels.

or to Santee River will increase salinities in the fresh-
er zone in the Cooper River area and will decrease salinities ir

uwarine area at the mouth of the Santee River, thus affecting shql

oth areas. -

Adverse Effects

xed oysters and clams) closed because of present pollution cond

-
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iversion of fresh water flows from the Cooper River and Charlesgpi

re are 56,701 acres out of 249,715 acres Qf shellfish growing afefs

fl this problem is not solved, even more shellfish areas may be afffiey




Approximately 3.2 percent (1,410 acres) of the closed shellfish growing areas

axe producing a commerically harvestable crop.

The increased flows, following Cooper River rediversion, could change

the salinity regimes at the mouth of the Santee River which affect shell-
fish. An estimated 10 thousand bushelé of oysters are transplanted from this
area each year. It is estimated that two-thirds of thesekresources

would be lost from redivérsion. The -Wando River estuary, one of the

most productive oyster seed beds on the Atlaﬂtic Coast, will be adversely

<

€ . .
affected by rediversion, as will the shellfish areas in the Santee Delta.

Charleston ﬁarbor receives 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 éreater

volumes of water are available.

Additional effects of pollutidn inclu&e 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 because of higher wastes treatment requirements. v

Actual monetary losses from the closing of shellfish harvesting areas

is $490 thousand annually.
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FLORIDA COAST

.Descrig;ion;

e east coast of Florida from the Florida-Georgia line to the F

rrier islands, broken here and there by inlets. The barrier il

ich are.genera11y~backed by low tidal marshes or lagoons, sepa-:’
|

e mainland from the Atlantic Ocean. The beach barrier islands |m
|

trips fronting éeawalls, and in texture from the hard, fime sang

onsiderably in length, width, elevation, and development. The (K

ide beaches vary in form from wide and flat beaches to narrow,
ome locations to the soft sands and coquina outcrops on the nor

lorida beaches.

he entire west coast of Florida on the Gulf of Mexico from Key U

palachee Bay south of Tallahassee is characteristically mangrovg

r marsh, with sandy beaches occurring in places. Approxi-

ately 45 percent of this gulf shore, from the southern tipwof Fldh

inellas-Pasco County line, is composed of offshore barrier islagdg

hich extend almost continuously for 150 miles. The beaches in .

ower region, where they-exist, are composed of fine white sand s

ontain a considerable amount of shell, The remaining 180 miles
he Pinellas-Pasco County line northward to Apalachee Bay is almgs

evoid of barrier beaches and is not included in this area.

he Florida coast west of Aéalachee Bay is characterized by widelk
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beaches, backed by dune lines with heights ranging from 10 to 15 feet.
Mgst of the beach material along this reach is white sand.composed

primarily of quartz.

The length of shoreline covered in this area is 5,984.4 miles, of which
1,066 miles is ocean/gulf shoreline 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 of sea level; and the expansion of
develgopment along the shoreline are some of the factors contributing to

apparent increase in shoreline erosion. One of the more easily identi-

g
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fied causes of ercsion is that caused by coastal storms. The

cause serioqus coastal erosion from wind and wave action,

The extensive growth in Floxrida has put an unusually high dem3
use of beaches for recreation, Since both coastal storms and
high tides often destroy these beaches by erosion or breaching

areas, restoration and protective programs are needed.

" "Adverse Effects

0f the 5,984.4 miles of shoreline in this area 209.8 miles of
shoreline and 82.3 miles of bay/estuary shoreline are experie
critical erosion problems. Another 332.8 miles of ocean/gulf

miles of bay/estuary shoreline are experiencing non-critical e

P Is torms

dl on

j sually

low

No erosion is occurring on the remaining 5,002.5 miles of shofplh

Annual losses because of beach erosion of Florida's coastline -ﬁ

estimated at $66 million annually. These are the estimated be

be derived from correcting critical erosion on 292 miles of s
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CQQSA IN GEORGIA
" 'Description
This 13-county area lies in northwest Georgia and encompasses 4,478 | .

square miles, Principal drainage is provided by the Coosa River systenm.

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 lakes, two national forests, and several
state parks provide recreatiomnal opportuhities. Principal population
centers inclﬁde Rome and part of the Atlanta, Georgia SMSA. The 1975

population was 379,30Q,

PROBLEMS

Water Issues

Industrial and municipal residual wastes, sediment, and non-point

source pollution are degrading sections of the Tallapoosa, Conasauga,

Qostanaula, 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

nutrients, pesticides, herbicides, and bacterial pollution. Low level

releases from stratified hydropower projects in late summer have low

dissolved oxygen. Also, minimum releases mide during no power genera- 4

ting periods are not sufficient to maintain 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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lluted and oxygen levels are being decreased to marginally accgpip
vels for fish life, Fecal coliforms are so high that the watexg
- usable for water contact'sports,and stream biota are being damgms
ssolved oxygen standards are occasionally: violated in reservol
leases from Lake Allatoona and. below Dalton on the Conasauga R

e Coosa River shows evidence of nutrients and organic materials
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MISSISSIPPL COAST

bescription
The area includes the three.coastal counties of Mississippi from the v .
Alabéma-Mississippi State line to the Mississippi—Loﬁisiana State line
and encompasses 1,803 square miles af surface area; Several small

S

coastal streams plus the Escatawpa, Pascagoula, Biloxi, and Pearl Rivers

flow through this area. The Pascagoula area is highly industrialized
and has 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 areas at Pascagoula and Moss Point contribute large
waste  loads in the form of residual wastes, urban runoff, and agricul-
tural runoff to the Pasqagoulé and Escatawpa estuaries. The Escatawpa
River in its lower reaches has a 7-day lb—year low flow of 130-150 cfs.
With the low flows and tidal action the large wastes loads are not
flushed from the estuary so as to prevent deterioration of estuarine
Qatgr quality, Water quality is degraded to the point that productive
shellfish areas must be closed to harvésting. Conditions would not
readily improve and the econaomic 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 10 miles of the Escatawpa River and the

Watdr quality in the lowe
I js degraded. Watgny

cagula River in the vicinity of Pascagoula

lowgr Pas

= quajity rcquirements may become the limiting factor for growth of t

Paspagoula area. : ' |
|
Thel 69.8 miles of mainland beach are vulnerable to bacteriological
poljution, Wastes from untreated and non-point sources discharged
D

the] Gulf of Mexico along this beach section are degrading water qua

in Bome. areas so as to make it unfit for water contact sports.

Shel.1fish re.fs have been closed to harvesting of shellfish on 1,05

acrks of the estimated 2,050 acres in Mississippi.

An kstimated $2.5 million ($1967 dollars - 1.6 million) is lost an

bedause of the closing of harvestable shellfish areas due to pollut
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URPER PEARL

"bééé;iétion.

This eight-county area lies in central Mississippi and encompasses 5,393
square miles of surface area, Major water resources are the Pearl River
and Ross Barnett Reservoir, The.entiré.area lies in the upper Coastal

Plain, Jackson, the State capitol, is the principal population center.

The 1975 population was 41Q,20Q0,

PROBLEMS

" 'Water Issues

The Ross Barnett Reservoir above Jackson is a large, State constructed
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 contr&l of
aquatic weeds is questionable since it might affect the quality for

Jackson's water supply.

Residual municipal and industrial wastes, urban runoff, non-urban runoff,
septic tank seepage, and low streamflows combine to cause poor water
quality conditions below ‘Jackson. Low streamflows are not adequate to

assimilate the treated wastes and non-point source pollution.

Adyerse Effgcts‘

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 acre Hf the

main portion of Ross Barnett Reservoir are covered with aquatic ‘eds
, | |
. that prevent any type of recreational use of the reservoir in tfeflarea
|
ipth

affected, Weed problems axe expected to increase. The average ]w

. |
& _ |
: of the reservoir is about 10 feet, but it is filling with

|

|

|

\

]

|

|

|

|

|
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CENTRAL NORTH CAROLINA COAST

.Descrigtion_

This five-county coastal area of 3,012 square miles includes those
coastal counties between the Roanocke River Basin and the Cape Fear -

New River Basins, all within the State of North Carolina. The area is

entirely within the Coastal 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
barrier islands separated from the mainiand 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.
O0f 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 Carelina is classified as a submerged
coastline, meaning that the sea has risen relative to the landmass in
the geologic past. Beaches exist alang the bay and estuarine shoreline

where there is a high sand content eroded from banks. These beaches
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lare normally very flat and narrow.
The Quter Banks, at places lying 20-3Q miles from the mainland,
fvith these sounds are large saline bays and hoth fresh water and

tidal xivers, All of these places have recreational potential

also serve as nursery areas for many types of marine fisheries.

|Population centers are Wilmington, Morehéad City, New Bern, Was
a)

nd Elizabeth City. The 1975 population was 152,800.

PROBLEMS

‘Water Issues

igh nutrient loads are occurring in the runoff from large farm
tions in counties adjoining Pamlico Sound. These farming opers

re also contributing herbicides, pesticides, and sediment loadd

ounds. Freshwater diversions are altering salinity levels.

he lower portions of the Tar and Neuse Rivers are anadromous fi

ese fisheries resources are sensitive to low dissolved oxygen,
rals, and organics. Low level releases from stratified reservoi
vhich are low in oxygen, will have a detrimental effect on fish

propagation.

acterial pollution of estuarine areas is resulting
arge areas being closed for- the harvesting of shellfish. The S

oses revenue from oyster leases,and the oystermen are damaged
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financially,

Organic matter from swampy areas drained by a number of the streams
flowing inta the estuarine areas increases color and reduces available
oxygen and pH. Further development of beach areas for recreation and
increased industrial development along the harbor and navigationvéhannels‘
may increase 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.

Phosphate mining operations are expected to

- expand, possibly more than doubling ground water withdrawals.
Possible saltwater intrusion would be a threat to other ground water uses

in the ares.

" 'Related Land Issues

Tropical hurricanes occasionally move up the east coast producing
heavy rains and tidal flooding of beaches and low inland areas and damaging .
the barrier islands and beaches. Other stormé! particularly "Northeast-
erners" with prolonged strong winds, create "wind tides™ causing flooding

of low areas and extensive shore erosion. Recreational areas, roads,

-
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1
\
|
|
farmlands, and historical sites are damaged by these floodsfafid erosion
of beaches and shorelines. Flood waters from this coastal |ioding and
* from upstream flooding interfere with watér uses and damage ‘”ter treat-
|
. Qent facilities. Other damages occur to forested and cropl L areas.
i
| |
Institutional and Financial Issues |
: \
Financing of wastes treatment facilities to meet 1983 goal %lil be an
|
economic burden to local communities. These goals may not H met.
|
Adverse Effects |
i \
Monetary losses associated with the closing of 89,265 acres il shell-
fish growing areas have.been estimated at $17,500,000 annuaj “ in 1967
dollars. ‘
\
|
Many stream segments and coastal areas have been proposed fdk|finclusion
|
in the scenic, wild, and recreational rivers program of No 7 Carolina.
| |
A 50-mile stretch of the Neuse River has been proposed as a }?creational
river. Protection of these streams for the deéignated pur:‘ﬂus will
1
require water resource management, including water quality J”trol.
\
Flooding and wave action along the 1,866 miles of shoreling aye causing
. critical erosion problemé along 57 miles of ocean shoreline Jd 180 miles
of bay/estuary shoreline and noncritical ercsion on 6 mile Lf ocean
. |
shoreline aud 243 miles of bayv/estuary shoreline. ‘
|
Shorvelines moay ratyedt oas mucld o= Lal feet during a hurrica " Fhe high
risk in develeoping these areos threatens the tull realizavifdffof the
1
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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 threatens national monuments and causes nayigation channels

' «
through inlets to shift.
. 3 I '
Ground water pumping has resulted 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 Carciina coastal annual tourist industry occurs in phis area. Tt

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 FLQRIDA

Description :

The area encompasses three rather specific sections in the Coast
Province of South Carolina, Geoxgia, and northern Florida with 4
area of 18,121 square miles., Severe problems are con-

centrated at Savannah, Brunswick, Suwannee River Basin, and sout
[Georgia. The effects of heavy ground water pumping in Georgia e
into southeast South Carolina and northern Florida. Total 1975

lation for the areas was 1.5 million.

Included in one portion of this area, the Savannah vicinity, are

counties located in southeastern South Carolina and three count
eorgia. These coastal counties are influenced by heavy ground
umping on the lower Savannah River in Chatham County, Georgia.

ation centers are Beaufort, South Carolina, and Savannah, Georg

second portion, the Brunswick area, includes four coas
ounties 1ocatéd in southeast Georgia and five counties iocated
ortheast Florida. These counties are in the Coastal Plain Pro
here there is an abundance of ground water im two known aquifers
hallow and one deep. Most of these counties have heavy water-u
ndustries. Population centers are Brunswickjand St. Marys, Geg

nd Jacksonville and Fernandina Beach, Florida,

e third portion, the 2l-county Suwannee River Basin area, lie
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south-central Georgia and northwest peninsular Florida. Major Surface
water resaurces are the WithlacoochEe, Alapaha, Little, Aucilla, Santa
Fe, and Suwannee Rivers. Principal papulation centers are Valdosta,

Georgila; and Laké City and Gainesville, Florida.

The geologic formations in the coastal areas are. sand and some clay and
silt., In the Suwannee Basin the formation is limestone, sand, clay,
marl, and some 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 of 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

<G o e

Heavy ground wateryithdrawals in the Savannah area are creating a cone
of depression that extends into southeastern South Carolina. This
1owéring of the ground waterpiezometricllevel yesults 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
saltwater intrusion that contaminatesthe freshwater aquifer.
Surface sources are availahle and are used, but thesé are some distance frgm

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.

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 conta

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, ofte
several thousand gallons per minute. Limestone sinks and so
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 is

used by municipalities, industry, and agriculture. In the G

portion of the Basin, extensive irrigation of high value cropg

occurring and is projected to increase significantly. Lived
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ing fromground water occurs, Possible upward migration of the under-
lying brackish water containing high sulfates threatens ground water
quality in 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 gyt 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 grédients in the vicinity of pumping. Heavyground water with-
drawals which lower ground waterjeyels 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

W

development costs make it almost prohibitive to use surface sources
for domestic water supplies. High chlorides may also reduce ground

water usefulness for many industries within a large
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hrea of Brunswick. The cambined influence of these heayy withdr

-

bould be catastrophic, affecting large areas of the coast from 5

- Carolina ta Florida,

arge ground water withdrawals in the Suwannee River Basin may lo

ater table and cause sinkholes allowing surface contamination

he ground water. This could result in contamination of ground W i to the
|
|
xtent that it could not be used as a domestic source, which woulld
|
1

ecessitate the use of more costly surface sources or a restrict

industrial purposes may also result.
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TOMBIGBEE

Descrigtipn;

This 16 county axea lies in northeast Mississippi and northwest

Alabama in the Coastal Plain Province and encompasses an area of 9,921
square miles., Majox watér résources are the Sipsey, Noxubee, and

Tombigbee Rivers, and the proposed Tennessee~Tombigbee 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,

Alabama. The 1975 population was 377,200.

PROBLEMS

Water Issues

The limestone and sand aquifers of the early Tertiary Period are an important
source of ground waterin this area. However, there is a low - prod-
duction area from west central Alabama into east central Mississippi.

Saline content is high in some areas.

Heavy pumping of ground water by municipalities and industry has resulted

in a lowering of the ground water table. There are quantities of iron,
flgoride, hydrogen sulfide, and hardness present in ground water sources
in the area, The Tennessee-Tombigbee Waterway may in the future lower

ground water levels near the channel.
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weather stream flows in the Mississippi portion of the area
‘tremely low. Ground water sources become more. attractive becau
mited yields from natural streamflaws, lack of starage reservo
r surface waters on tributary streams, and the higher cost of

nt and treatment of surface waters.

Related Land Issues

Jther severe problems for which solutions have already been reco

clude adequate navigation depths for the Tennessee-Tombigbee W
ay, flooding, and erosion/sediment. These solutions should be
idered in this study along with environmental considerations in

o develop a total water resources management program for the ar

Adverse Effects

ailable ground water sources will determine the limits of growt
e area unless surface water sources can be developed. Since s
ows are low, impoundments will become necessary to obtain depe
ields for any substantial growth. Water costs will rise as the
mand for the limited supply of water increases. These costs c
en determine the growth of the area and become the limiting fa

economic development.

f per capita income and economic growth is constrained after 199

o water problems, economic losses could reach $510 million annua

1967 dollars - 333 million).
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MOBILE ~ LOWER .TOMBIGBEE
' Pescrigtion .
This six-county area lies in southwest Alabama and encompasses an area-
of 7,005 square miles, Major water resources are the Tombigbee, Tensaw,
Escatawpa, Styi, and Mobile Rivers; Mobile Harbor; and the Gulf Intra-—
coastal Waterway. Principal drainage is provided by the Mbbile River
which receives drainage from &4 percent of the land area of the State of

Alabama as well as portions of Georgia, Mississippi, and Tennessee.

The Mobile Harbor navigation project provides access to the Gulf of
Mexico and worldwide deep water ports. Upon completion of the Tennessee~

Tombighee 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 water from the Escatawpa River Basin to meet future
needs, but this interstate-interbasin transfer may interfere with uses

in Pascagoula, Mississippi,

The 7-day low flow with a 10-year recurrence frequency in Mobile River ig
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,000 cfs. There is a problem of using this water because it hag

1ine concentration under naormal conditions of 1,000_mg/liter 2(
ove Mohile. Industries now using municipal water cogld possib
the Mobile River source,but they too would be faced with a pos

ater quality problem as well as the need to build facilities to

altwater encroachment in ground water occurred at Mohile during

940'53' In the area west of Demopolis (Marengo County), highly m
zed water has risen along faults and has intruded into a heavily
reshwater aquifer. This area is associated with a northwest t
elt of little or no potable water across west central Alabama aj

xtending a short distance into Mississippi.

ound water management is needed in order to provide for proper

f pumping and water use.

aste discharges to the surface waters result in water quality d
ation and possibly damage to marine life. This damage, plus noj
ource pollution and low streamflows in tributary streams, makes

oubtful that some streams will meet future water quality object

Related.Lapd Issues

lood flows in the rivers and tidal flows along the coastal area

rosion of streambanks and beaches, Gully, sheet, and rill eros

problem in Clarke County from the standpoint of land voided or
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destroyed as a resource, sediment pfoduced, and cost of treating the

prohlem,

Sediment loads carxied from upstream into this arxea present many prob-
lems as sediments drop out in the estuarine areas. Sediments blanket

the bottom organisms used for fish food, fill in bay areas, and accu-

mulate in navigation channels where they interfere with commerical
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 énd shorelines in Mobile and Bald-
win Counties. Recreational areas are destroyed, and structures near the

beaches are damaged.

Institutional and Financial Issues

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 operatiqgs results in conflict of land uses
and destruction of wetlands which are valuable for fish and wildlife
habitat. Lack of coﬁtrol 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 wili be limited to about that
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jected for the year 1985, Development of the Mobile River as a

wopld pravide quantities needed for most reasonable growth le

buf the cast would become a limiting factor, Treatment costs woulg

« prgbably be prohibitive for those river waters nearby, and transmisdig

cogts would be prohibitive for distant waters.

La of suitable quality ground WaterSmay also be a contributing fa

to

he limitation of growth in this area. At present,ground water

abolit 4 percent of the total water withdrawn. Its use cannot be greg

pPanfled because saltwater contamination is already occurring.

Sedlment loads delivered to navigation channels necessitate periodi

drefging to remove solids and to maintain navigation depths. Sedimegif

derjved from materials carried by the Mobile River system and by cu

eroding the shorelines are gradually filling Mobile Bay. Removal offdediments

fro Mobile Harbor has cost almost double the original comstructio

Bea, erosion results in the destruction of recreational areas and

endghgers structures along the beach, Approximately 56 percent of

ling of coastal Alabama is eroding.

The fputhorized Theodore Industrial Channel and main channel improve-

men in the Mobile Bay area will require an initial dredging of 163
millfion cubic yards of material. The present plan is to place 66 mign
4 cubi

acr

i
yards of this material in Mobile Bay covering about 3,000-4,00(
ot bay bottom. ;

|
|

Losspor reduction of areas for recreational purposes together with t
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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

Descrigtion‘

This 16-county area lies in southeast Mississippi and encompas

square miles. Major water resources are the Pascagoula, Escat

Chickasawhay, Leaf, and Biloxi Rivers; Okatibbee Lake; Gulfpor

and Pascagoula Harbors; and the Gulf Intracoastal Waterway. Mf3j

resource areas represented are the Southern Coastal Plains and

Alabaha 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
Pascagoula and to more than 3,000 feet at the mouth of the Pea

to the west of the study area.

Principal population centers include Meridian, Laurel, Hatties
Pascagoula, Moss Point, Biloxi, and Gulfport. The 1975 popula

the area was 62&,600;

PROBLEMS

Water Issues

Surface water flows during low flow periods in the vicinity of

and Hattiesburg do not have sufficient dependable yields for w

supply and for the assimilation of residual and non-point sour

Minimum 7-day 10-year runoffs for tributary streams in the area

-
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little as .05 cfs per square mile. Generally ground waters are suffi-
cient for water supply, but inadequate spacing and overpumping jeopardize

these sources,

In Jackson County and other coastal counties, there is competition for

surface waters for municipal, industrial, and cooling water needs,

Although ground wateris 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 o0il brines used in extraction of 0il

from the ground.

‘Related Land Issues

Subsidence may occur in coastal areas that overlie unconsolidated sand
aguifers,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. i

Institutional and Financial Issues

The lack of an interstate compact between Alabama and Mississippi
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complicates the solution of the Pascagbula and Mobile water

problems,

The Gulf coastal areas are beéoming more industrialized, and
growth is requiring more land for residential and recreation
ties, Competition for land and lack of land use controls ha
in the destruction of wetlands And the draining of marginal
the consequent loss of valuable fish and wildlife habitat. F
have beéen used unwisely, resulting in higher flood damages

and aggravation of flooding problems.

State laws protecting wild and scenic rivers and natural are

establishing land use controls are lacking.

" Adverse Effects

Dry weather streamflows may be the limiting factor on indust
opment in the upper portion of this area unless impoundments

structed, because natural streamflows cannot assimilate waste

In the coastal area there is considerable competition for wat
municipal and industrial growth, recreation, irrigation, cool
navigation. Without proper water resource management, one ox
the uses could suffer as a result of water being allocated to

uses,

Ground water quality degradation along the coast has resulted

need for long range plans to obtain future water from surface
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Sgurces. Natural pollutants, oil brines, and possibly other liquid

wastes may cause sufficient degradation_of ground water quality to make

it unusable faor municipal water supply,

Development ig continuing in flood plains, resulting in more damaging
floods and larger losses ta agricultural and urban areas. Development
along unprotected coastal and beach areas has led to tremendous damages

during 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 (81967 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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