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Water Withdrawals, Wastewater Discharge, and Water
Consumption in the Apalachicola-Chattahoochee-Flint River
Basin, 2005, and Water-Use Trends, 1970-2005

By Richard L. Marella and Julia L. Fanning

Abstract

The Apalachicola-Chattahoochee-Flint (ACF) River
Basin covers about 20,500 square miles that drains parts
of Alabama, Florida, and Georgia. The basin extends from
its headwaters northern Georgia to the Gulf of Mexico.
Population in the basin was estimated to be 3.7 million in
2005, an increase of about 41 percent from the 1990 popula-
tion of 2.6 million. In 2005, slightly more than 721,000 acres
of crops were irrigated within the basin.

In 2005, the total amount of water withdrawn in the ACF
River Basin was about 1,990 million gallons per day (Mgal/d).
Of this, surface water accounted for 1,591 Mgal/d (80 percent)
and groundwater accounted for 399 Mgal/d (20 percent).
Surface water was the primary water source of withdrawals in
the northern and central parts of the basin, and groundwater
was the primary source in the southern part. The largest
surface-water withdrawals was from Cobb County, Georgia
(410 Mgal/d, mostly from the Chattahoochee River and Lake
Alatoona), and the largest groundwater withdrawals was from
Dougherty County, Georgia (38 Mgal/d, mostly from the
Upper Floridan aquifer system).

Thermoelectric power generation accounted for the
largest water withdrawals in 2005 at 788 Mgal/d (40 percent).
Most of these withdrawals were used for once-through
cooling, and nearly all water used for this purpose was

returned to its source. Public supply accounted for 609 Mgal/d
(30 percent) of total withdrawals in 2005, followed by agricul-
tural self-supplied (including crop, golf course irrigation, and
livestock) at 365 Mgal/d (18 percent), commercial-industrial
self-supplied (including mining) at 191 Mgal/d (10 percent),
and domestic self-supplied at 37 Mgal/d (2 percent). Public-
supply withdrawals were lowest during January, February,

and March (about 500 Mgal/d), and highest during September
(about 700 Mgal/d).

As the population of the ACF River Basin increased by
1.7 million (83 percent) in the 35 years between 1970 and
2005, total withdrawals in the basin increased by more than
515 Mgal/d (35 percent). Of this increase, surface-water
accounted for 206 Mgal/d (15 percent) and groundwater
accounted for 309 Mgal/d (350 percent). Since 1980, total
water withdrawals have generally declined, except in
2000 when they peaked because of below-average rainfall.

In 2000, an estimated 49 percent of the water with-
drawn for public supply in the basin was consumed, and the
remaining 51 percent was returned to the hydrologic system
through wastewater treatment systems. In 2005, an estimated
38 percent was consumed and 62 percent was returned to the
hydrologic system. This contrast between water withdrawals
and wastewater discharges for these years was caused
primarily by below-average rainfall during 2000 (a dry year)
and above-average rainfall during 2005 (a wet year).



2 Water Withdrawals, Wastewater Discharge, and Water Consumption in the Apalachicola-Chattahoochee-Flint River Basin

Introduction

The Apalachicola-Chattahoochee-Flint (ACF) River
Basin covers about 20,500 square miles (mi®) (Seaber and
others, 1984) and drains parts of Alabama (Ala.), Florida
(Fla.), and Georgia (Ga.) (fig. 1). The basin extends from its
headwaters, north of Lake Sidney Lanier in northern Georgia,
to the Apalachicola Bay in Florida, where the Apalachicola
River discharges into the Gulf of Mexico. Surface water
in the basin is used for public (municipal) water supply by
several cities and industries, irrigation and farm operations,
domestic (municipal) wastewater disposal, recreational
boating and fishing, fish and wildlife propagation, and power
generation. Seasonal flooding of the rivers sustains the
forested flood-plain ecosystem (Darst and Light, 2008) along
the Apalachicola River corridor, and provides the freshwater
needed to maintain a healthy seafood industry in Apalachicola
Bay (Leitman and others, 1984). Economic activities in this
basin include agriculture, commercial services, silviculture
(forestry), industrial manufacturing, lumber and food
processing, and commercial fishing (in Apalachicola Bay).

The population of the ACF River Basin was estimated to
be 3.73 million in 2005 (Hutson and others, 2009 and Attp.//
water.usgs.gov/usgs/watuse/2005compilation/hucpop/index.
html). This estimate represents a population increase of about
41 percent from the 1990 population of 2.64 million (Marella
and others, 1993) (fig. 2). In 2005, an estimated 63 percent
(2.33 million) of the population in the basin resided in eight
counties within the metropolitan Atlanta, Ga., area (Clayton,
Cobb, DeKalb, Douglas, Fayette, Fulton, Gwinnett, and
Henry). The large agricultural sector in the Coastal Plain of
the ACF River Basin depends heavily on the groundwater
resources in the basin. Slightly more than 721,000 acres
of field and vegetable crops were irrigated in 2005 within
the basin. In 2005, 75 percent (nearly 540,000 acres) of the
irrigated acreage were located within 10 counties in south-
western Georgia (Baker, Calhoun, Decatur, Dooly, Early, Lee,
Miller, Mitchell, Seminole, and Sumter).

Increasing population growth and agricultural production
from the 1970s to present has substantially increased the
demand on the water resources of the basin. In addition to
water withdrawn for human activities, water is needed for
fish and wildlife and to sustain a healthy natural ecosystem.
Annual and seasonal fluctuations in rainfall further compound
these issues (fig. 3), and create conflicting water demands
within the basin. Improved understanding of annual and
seasonal trends in the amount of water used for human
activities will assist with water management of this important
resource. To address this need, the U.S. Geological Survey
(USGS), in cooperation with the Florida Department of
Environmental Protection (FDEP), estimated water with-
drawals, domestic wastewater discharge, and public-supply
water consumption in the ACF River Basin for 2005, and
water-use trends for 1970-2005.

Purpose and Scope

The purpose of this report is to present estimated water
withdrawals, domestic wastewater discharge, and public-
supply water consumption in the ACF River Basin for 2005,
and water-use trends for 1970-2005. Estimates of water
withdrawn in the basin are presented for each of the following
categories: public supply, domestic self-supplied, commercial-
industrial self-supplied (including mining uses), agricultural
self-supplied (crop irrigation, golf course irrigation, and
nonirrigation uses), and thermoelectric power generation.
Monthly (seasonal) public-supply water withdrawals and
domestic wastewater discharges for 2005 are also presented.
Wastewater discharge totals for 2005 are only presented for
domestic facilities (municipal or privately owned). Wastewater
discharge data for domestic self-supplied (through septic
tanks), commercial-industrial self-supplied, agricultural self-
supplied and thermoelectric facilities were not available and
are not included in this report.

The 2005 water-use data for the ACF River Basin were
compiled at the county level. For each county that is partially
within the basin, data were prorated and are presented for only
that part of the basin. Data also are presented for the three
basins (Apalachicola, Chattahoochee, and Flint) and by State
(Alabama, Florida, and Georgia) (fig. 4). Withdrawal data are
for freshwater only because no saline water withdrawals were
identified within the basin in 2005.

Water-use trends within the ACF River Basin are
described based on water-use data collected every 5 years
from 1970 to 2005. Although some water-use data are
presented for other years between 1971 and 2007 for Alabama,
Florida, and Georgia, these data are not summarized, because
they are often incomplete or subdivided by basin. Annual
and monthly trends in public-supply water withdrawals and
domestic wastewater discharge for 1970-2005 are presented
where available. Estimates of annual and monthly water
consumption are only presented for public supply within the
basin; estimates of water consumption for the remaining four
categories are not included.

Previous Investigations

This report is the second compilation by the U.S. Geological
Survey on water withdrawal totals for the ACF River Basin.
A previous report by Marella and others (1993) summarized
water withdrawals and discharge for the basin for 1990 and
presented trends in water use for the 1970-90 period.

Water-use data for the ACF River Basin for 1985 were
compiled by the USGS and published in the proceedings of
the 1991 Georgia Water Resources Conference (Marella,
1991, p. 9). These data were obtained from individual
State reports for 1985 water use for Alabama (Baker and
Mooty, 1987: Mooty, 1990), Florida (Biclby, 1987; Marella,
1988, 1990), and Georgia (Turlington and others, 1987,
Pierce, 1990). Additional water-use reports are available for
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Figure 2. Total population and population served by public supply in the Apalachicola-Chattahoochee-

Flint River Basin, 1970-2005.

Alabama, Florida, and Georgia for other years. Although most
of these reports summarize water-use data by category and
county, few provide totals by river basin.

In 1984, the U.S. Army Corps of Engineers completed
an assessment of water resources in the ACF River Basin
(U.S. Army Corps of Engineers, 1984). The study presented a
complete basin inventory and reconnaissance of many aspects

70 I I I I I I I
Average rainfall 1970 — 2005,
53.4inches
60 — —
" - . i N O I
2
S 501 —
=
£
:
S _
o
30 —
20
1970 1975 1980 1985 1990 1995 2000 2005
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Figure 3. Annual and average rainfall in the Apalachicola-
Chattahoochee-Flint River Basin, 1970-2005. Modified from
the U.S. Department of Commerce (2008).

of water resources in the basin, including a description of
1980 water use. The Georgia Department of Natural Resources
(1984a,b) reports provide a detailed inventory of water use
and discharge in the Chattahoochee and Flint River Basins

for 1982 and summarize data for 1980. Although many other
studies have assessed water use for various parts of the ACF
River Basin, few summarize water use for the entire basin.

Data Sources and Accuracy

As part of the USGS National Water-Use Information
Program, water-use data are collected and compiled for each
State every 5 years (Kenny and others, 2009). Data for 2005 in
Alabama, Florida, and Georgia were collected through coop-
erative agreements with State governmental agencies using
guidelines provided by the USGS (Hutson, 2007). Water-use
data for each State is reported by major water-use category
and county, with some States also reporting data by hydrologic
unit (basin) and primary aquifer. In Alabama, water-use and
wastewater discharge data were obtained in cooperation
with the Office of Water Resources, Alabama Department
of Economic and Community Affairs (ADECA). In Florida,
water-use and wastewater discharge data were obtained in
cooperation with the Florida Department of Environmental
Protection and the Northwest Florida Water Management
District (NWFWMD). In Georgia, water-use and wastewater
discharge data were obtained through a cooperative effort with
the Georgia Department of Natural Resources, Environmental
Protection Division (GaEPD). Data sources for each specific
category for Alabama, Florida, and Georgia are shown in
table 1. More specific information for each category within
each State is further detailed for Alabama in Hutson and others
(2009), for Florida in Marella (2009), and for Georgia in
Fanning and Trent (2009).
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6  Water Withdrawals, Wastewater Discharge, and Water Consumption in the Apalachicola-Chattahoochee-Flint River Basin

Table 1.

Water-use data sources for Alabama, Florida, and Georgia, 2005.

[Modified from Fanning and Trent (2009), Hutson and others (2009), and Marella (2009)]

Water-use category

Data source

Type of data

Alabama

Commercial

Domestic

Hydroelectric-power generation

Industrial

Irrigation

Livestock and aquaculture

Mining

Public supply

Thermoelectric power generation

Alabama Department of Economic and Community Affairs,
Office of Water Resources (OWR)

U.S. Bureau of the Census (2006)
Alabama Electric Cooperative
Alabama Power Company
Tennessee Valley Authority (TVA)
U.S. Army Corps of Engineers

Alabama Department of Economic and Community Affairs,
Office of Water Resources (OWR)

United States Department of Agriculture, National Agricultural
Statistic Service data, (2004a,b)

United States Department of Agriculture, National Agricultural
Statistic Service data (2004a,b)

J.K. Lovelace (U.S. Geological Survey, written commun. 2006)
National Agricultural Statistic Service data

Alabama Department of Economic and Community Affairs,
Oftfice of Water Resources (OWR)

Alabama Department of Agriculture and Industry, Division of
Plant Industry

Department of Energy, Energy Information Administration (2008)

Power companies

Withdrawals by permitted users

County and city populations
Instream use by powerplants
Instream use by powerplants
Instream use by powerplants
Instream use by powerplants

Withdrawals by permitted users

Withdrawal estimates and irrigated acreage
by county

Animal population by county

Withdrawal estimates by county

Withdrawals by permitted users

Withdrawal estimates and irrigated acreage
by county

Withdrawals by thermoelectric powerplants

Withdrawals by thermoelectric powerplants

Florida

Commercial, industrial, and
mining

Domestic

Hydroelectric-power generation

Irrigation, including recreation
(golf course), livestock, and
aquaculture

Public supply

Thermoelectric power generation

Florida Department of Environmental Protection (FDEP)
Northwest Florida Water Management District (NWFWMD)

United States Bureau of the Census (2006)
University of Florida

Power companies, plant owners

Northwest Florida Water Management District (NWFWMD)
Northwest Florida Water Management District (NWFWMD)
United States Department of Agriculture

Florida Department of Agriculture and Consumer Services
National Golf Foundation

Northwest Florida Water Management District (NWFWMD)
Florida Department of Environmental Protection (FDEP)

Power companies, plant owners

Withdrawals by permitted users
Withdrawals by permitted users

County and city populations

Instream use by powerplants
Withdrawals by permitted users
Use per animal

Use per animal

Crop acreage

Acreage, water application rates
Withdrawals by permitted users
Monthly operating report

Withdrawals by thermoelectric powerplants

Georgia

Commercial

Domestic
Hydroelectric-power generation

Industrial

Permit files, Georgia Environmental Protection Division, Water Protection
Branch (GaEPD-WPB), water withdrawal permitting

United States Bureau of the Census (2006)
Power companies, plant owners

Permit files, Georgia Environmental Protection Division, Water Protection
Branch (GaEPD-WPB), water withdrawal permitting

Withdrawals by permitted users

County and city populations
Instream use by powerplants

Withdrawals by permitted users
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Water-use data sources for Alabama, Florida, and Georgia, 2005. —Continued

[Modified from Fanning and Trent (2009), Hutson and others (2009), and Marella (2009)]

Water-use category

Data source

Type of data

Georgia—Continued

Irrigation

Georgia Environmental Protection Division, Water Protection Branch

Cooperative Extension Service, 2004 irrigation survey permit files

Withdrawal estimates and irrigated acreage
by county

Withdrawals by permitted users

(GaEPD-WPB), water withdrawal permitting

University of Georgia, 1999 golf survey

Livestock and aquaculture

J.K. Lovelace (U.S. Geological Survey, written communication, 2006);

Acreage, water application rates

Withdrawal estimates by county

estimated from National Agricultural Statistics Service data

Mining

J.K. Lovelace (U.S. Geological Survey, written communication, 2006);

Withdrawal estimates by county

estimated from U.S. Geological Survey Minerals Information Team

data.

Public supply

Permit files, Georgia Environmental Protection Division, Water Protection

Withdrawals by permitted users

Branch (GaEPD-WPB), water withdrawal permitting

Mail survey of operators of large municipal systems

Drinking Water Program, Georgia Environmental Protection Division,

Population served, interconnection of
systems

Population served by small public suppliers

Water Protection Branch (GaEPD-WPB), water withdrawal permitting

Thermoelectric power generation Permit files, Georgia Environmental Protection Division, Water Protection

Withdrawals by thermoelectric powerplants

Branch (GaEPD-WPB), water withdrawal permitting

Water withdrawal and discharge data presented in this
report represent average daily quantities either calculated from
monthly totals or derived from annual totals, and are expressed
in million gallons per day (Mgal/d). Water withdrawal and
discharge values presented in the tables are reported to the
nearest 10,000 gallons per day (gal/d) or to two places to the
right of the decimal. Water withdrawal and discharge values in
the text are rounded to the nearest million gallons per day, and
percentages are rounded to whole numbers. Water withdrawal
and discharge data published in this report and those published
specifically for Alabama, Florida, or Georgia may not be
identical because of differences in data-collection procedures,
thresholds, categories, methodology, or rounding; in some cases
the data may just be more recently revised.

The accuracy of water withdrawal values varies by
category. Public-supply, commercial-industrial self-supplied
and thermoelectric power generation values typically are
more accurate, because most of the information obtained from
these users consists of metered or permitted data. Because
not all irrigators or private wells are metered, agricultural
self-supplied and domestic self-supplied values typically are
estimated based on several variables. Although a substantial
number of irrigators within the ACF River Basin monitor their
water withdrawals through metering programs in Florida and
Georgia, these data are not used for the agricultural irriga-
tion values presented herein because they are often not fully
comprehensive. Wastewater discharge data presented in this
report are obtained from metered records provided by each
State regulator agency in charge of such records.

Description of Study Area

The ACF River Basin lies in southeastern Alabama, the
central panhandle of northwestern Florida, and the north-
eastern, north-central, and southwestern parts of Georgia
(fig. 1). The basin includes all or parts of 80 counties: 10 in
Alabama, 8 in Florida, and 62 in Georgia (fig. 5). The southern
and extreme northern parts of the basin are rural and predomi-
nantly consist of farmland, forest, and wetlands. In contrast,
the north-central part of the basin is highly urbanized.

The ACF River Basin consists of three main rivers,
the Chattahoochee, the Flint, and the Apalachicola (fig. 1),
which collectively drain nearly 20,500 mi* (Seaber and
others, 1984). The Chattahoochee River originates in the
Blue Ridge physiographic province in northern Georgia
above Lake Sidney Lanier, and flows 436 miles (mi)
southwestward through the Piedmont and Coastal Plain
physiographic provinces into Lake Seminole (Edmiston
and Tuck, 1987). The corresponding drainage basin covers
8,800 mi? in Georgia, Florida, and Alabama (Seaber and
others, 1984) (fig. 6). The Chattahoochee River flows through
the urban areas of metropolitan Atlanta and Columbus, Ga.
(fig. 1), and is impounded by four dams: Buford (forming
Lake Sidney Lanier), Morgan Falls, Walter F. George, and
West Point (fig. 4). The Flint River and its three main tribu-
taries (Kinchafoonee-Muckalee, Ichawaynochaway, and
Spring Creeks) drain about 8,500 mi® (Seaber and others,
1984). The Flint River originates just south of Atlanta in



83°

) 850 840 7
35 / | ‘ﬂ ! ! '\ ‘ \\ TOWHS‘,)Rb J“
/ L 'J } fo ) un /f
O R VR N mn_/ \
AU A SN SC
, ! < ! 0 @\?\
e \’___, L;m‘ , r{ White 5? S
- | = 5 ' Lurhpkin ! S 17 A\
P =?) J 2\ N/ ==
c A KN /
B\ S T A e

s ] .
el N 7T - Ay
N j—’\_ T ;%\3\1\‘: Cobb ,r\u Gwinnett o<l T )
cl $ < I V< R
‘ = AR
,r \ o~ "IDougIas T Dekalb N R
- = [ on5 \
\ Carroll, /&
| - - 1 -
| g [_‘ \/ \Fayen \ Henry ( \] N— s
n " '\Heard . Coweta ~ I )
| Randulphg \

I M

33° j_ ) \

Troup ‘Menwethe
1
[ ]
— _ Upson
IChal(hers
™ T '\___ Hars } Talbot ,J

\ Lee -
S -

Muscoge?,h/ "‘{J Taylof
[

H /r \\qn Hnuslon\{ /\\
Macon | Mar g N 2
I L. Russell %P:Jact;ze ’ lonf dé:ﬁ\:acu _ '_]k( _{ Y \\
—_—— ) - 77\_“ {‘lL‘ A} ‘ N
_ Bullock \, AN Stewart ]% poely \ I’;:“i p
32° u ._—n—l | 60 Sumter o —l—
,1—'1/\/i Barbour %\'ﬁ _,ij_"_ e Crlsp/ j_\;__f\
) \ _,:})—: ‘L Terrell J' llge
I J— _“_ » IL‘ Randolph :}_ l Turner - { n
L o i ;
| | lHenry Lé Cathoun *P0U8nert ‘L \ T L
! ! 4 R A S J’fWonw \F’ j,/_
! _]'_)_ - Early L Baker L --—1 —\ K \
/T F==0t Witchell Bl ‘\ {
| 7 Mil 3 g ’ —
Geneva v Houston ‘,;L - :7 ‘ /__ L = Lq
i
/_/‘ 1 9;6 /4 /‘ Grady { i E/\ r}, :u
- '_v  Jackson -
—j( Ny \:E’ ackso )Eecatur _L GEORGIA \ \
‘\ estnaten :JT,_ - ;?:/’Gadsden / }FLORID—A _P\T
,f/‘*_ ,Jql. Calhoun LN . ) \f«~
r/ Bay l' -~ - . ! 5‘_ o /
| l%l‘ i ( —_ ‘1 J' Va ._1 j
X: \) Liberty v {\ - i i . N
30° Y LN el I
! Gulf Franklin > ]
[ Lz 7
@/
Gulf of Mexico 0 50 MILES -
0

29° ‘

A erf &\( J‘,r\\,L/‘

‘\Monroe /'
A\K
h -
N
9%;: \( \
r _0 Peach \ e

50 KILOMETERS
\

Base map modified from

U.S. Geological Survey, 1974 1:500,000 scale digital data,
Alabama, Georgia, and Florida

Figure 5.

Water Withdrawals, Wastewater Discharge, and Water Consumption in the Apalachicola-Chattahoochee-Flint River Basin
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Flint River Basin
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Location of counties within the Apalachicola-Chattahoochee-Flint River Basin.
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Physiographic provinces
Blue Ridge
Piedmont
Coastal Plain

Fall line
Basin boundary

Location of physiographic provinces within the Apalachicola-Chattahoochee-Flint River

Basin. Modified from Stringfield (1966, p. 6), Hayes and others (1983), and Clark and Pierce (1985).
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the Piedmont physiographic province and flows 350 mi
(Edmiston and Tuck, 1987) southward through the agricultural
areas in the Coastal Plain of southwestern Georgia (fig. 6).
The Apalachicola River is formed by the confluence of the
Chattahoochee and Flint Rivers at the Jim Woodruff Dam and
Lake Seminole (fig. 4). Located in the Coastal Plain physio-
graphic province (fig. 6), the Apalachicola River and its main
tributary, the Chipola River, drain nearly 2,500 mi? (Seaber
and others, 1984) of Alabama and Florida. The remaining
area of the basin lies along the coast and wetlands of the Gulf
of Mexico in Apalachicola Bay and the New River (Seaber
and others, 1984). The Floridan aquifer system underlies the
southern part of the basin and is the primary water source

in Florida and southwestern Georgia (fig. 7). Other less
productive groundwater sources within the basin include

the Clairborne and Clayton aquifers, the Cretaceous aquifer
system, and crystalline rock aquifers (Clarke and Pierce,
1985) (fig. 7).

Estimated Water Withdrawals, 2005

The total amount of water withdrawn in the ACF River
Basin in 2005 was estimated to be 1,990 Mgal/d, and was
all freshwater. Surface water and groundwater, respectively,
accounted for 1,591 Mgal/d (80 percent) and 399 Mgal/d
(20 percent) of the total water withdrawn (fig. 8 and table 2).
Because of the location and availability of the water resources
in the basin, surface water accounts for the majority of
water withdrawn in the northern and central parts of the
basin, whereas groundwater is the primary water source
in the southern areas where it is more readily available.
The Chattahoochee River subbasin accounted for the largest
percentage of the total withdrawals (66 percent), followed by
the Flint River subbasin (27 percent), and the Apalachicola
River subbasin (7 percent). Among the three States repre-
sented in the ACF River Basin, Georgia accounted for the
largest percentage of the total water withdrawn (84 percent),
followed by Alabama (9 percent), and Florida (7 percent).
Water withdrawn by category is shown by major river basin in
table 3 and figure 94, and by State in table 4 and figure 95.

Total Water Withdrawals by Category, 2005

Thermoelectric power generation accounted for the
largest percentage of water withdrawn, composing 788 Mgal/d
(40 percent) of the total for all categories; however, most of
the use was nonconsumptive. Nearly all of the water with-
drawn for thermoelectric power was used for once-through
cooling and returned to its source. Water used for public
supply accounted for about 609 Mgal/d (30 percent) of the
total water withdrawn, followed by agricultural self-supplied
(including crop and golf course irrigation and livestock) at
365 Mgal/d (18 percent), commercial-industrial self-supplied
(including mining) at 191 Mgal/d (10 percent), and domestic

self-supplied at 37 Mgal/d (2 percent; fig. 8 and table 2).
Excluding withdrawals for thermoelectric power generation,
water used for public supply accounted for 51 percent of the
total water withdrawn.

By category, the following counties had the largest
withdrawals: Cobb County, Ga. (thermoelectric power
generation, 363 Mgal/d); Fulton County, Ga. (public supply,
154 Mgal/d); Seminole County, Ga. (agricultural self-supplied,
38 Mgal/d); Early County, Ga. (commercial-industrial self-
supplied, 108 Mgal/d), and Douglas County, Ga. (domestic
self-supplied, 3 Mgal/d; table 5).

In 2005, most of the surface water withdrawn was for
thermoelectric power generation (50 percent) and public
supply (34 percent), whereas most of the groundwater
withdrawn (66 percent) was for agricultural self-supplied use
(table 2). Surface-water withdrawals were largest in Cobb
County, Ga. (410 Mgal/d; table 5). For the same year, the
Chattahoochee River was the largest supplier of surface water
in the basin. The largest amount of groundwater withdrawn in
2005 was in Dougherty County, Ga. (38 Mgal/d; table 5); the
Floridan aquifer system (as shown in fig. 7) was the primary
source of groundwater in the basin for this year.

Public Supply

The public-supply category refers to water withdrawn
or purchased then distributed by a publicly (municipal) or
privately owned community water system to the public
for human consumption (see Glossary). Community water
systems serve at least 15 service connections or at least
25 year-round residents. Public supply totals do not include
noncommunity public-water systems that serve transient
populations, such as churches, restaurants, theme parks, and
others that provide drinking water to a nonpermanent popula-
tion. Estimates of the total population served for this category
also were made by each State for nearly all water systems
in 2005 (Fanning and Trent, 2009; Hutson and others, 2009;
Marella, 2009).

Water withdrawals for public supply totaled 609 Mgal/d
(table 2), of which surface water totaled 545 Mgal/d
(89 percent) and groundwater totaled 64 Mgal/d (11 percent).
Of all counties in the ACF River Basin, surface-water with-
drawals for public supply use in 2005 were largest in Fulton
County, Ga. (154 Mgal/d), followed by Gwinnett County, Ga.
(87 Mgal/d) and DeKalb County, Ga. (83 Mgal/d; table 5).
These three counties accounted for nearly 60 percent of
the surface-water withdrawals used for public supply in
the basin during 2005. Some of the water withdrawn in the
basin in Cobb, Gwinnett, and DeKalb Counties, Ga., is used
for public-supply outside of the basin. Overall, the eight
metropolitan Atlanta counties of Georgia (Clayton, Cobb,
DeKalb, Douglas, Fayette, Fulton, Gwinnett, and Henry)
accounted for 68 percent of the public-supply withdrawals,
which were mostly from surface-water sources. Groundwater
was the largest source of water withdrawn for public supply in
Dougherty County, Ga. (14 Mgal/d; table 5).
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Surface water withdrawn
1,591 million gallons per day

Public supply,
34 percent

Total water withdrawn
1,990 million gallons per day

Commercial-industrial
self-supplied, 10 percent

Agricultural self-supplied, 6 percent

Qe‘ce‘“

Thermoelectric power

Public supply, generation, 50 percent

30 percent

Groundwater withdrawn
399 million gallons per day

Public supply, 16 percent

Domestic
self-supplied, 2 percent

Commercial-industrial
self-supplied, 10 percent Domestic self-supplied, 9 percent

Agricultural self-supplied, 18 percent Commercial-industrial
self-supplied, 8 percent

Agricultural self-supplied, 67 percent

Figure 8. Water withdrawals in the Apalachicola-Chattahoochee-Flint River Basin, 2005.

Table 2. Total water withdrawals by category in the In 2005, water withdrawn for public-supply use
Apalachicola-Chattahoochee-Flint River Basin, 2005. provided drinking water to nearly 4.317 million people
[Compiled by the U.S. Geological Survey. All values are in million (fig. 2); however, not all of these people resided within the
gallons per day] ACF River Basin. An estimated 1.080 million people were
located outside of the basin but obtained their public-supply
Freshwater withdrawals water from a withdrawal source within the basin, mostly in
Category the metropolitan Atlanta area. Overall, 3.237 million people
Ground Surface Total (4.317 minus 1.080) within the basin obtained their water
Public supply 64.17 544.67 608.84 from a public-supply water system in 2005. About 87 percent

(3.775 million) of the total population served obtained their
public-supply drinking water from surface-water sources
in 2005, whereas the remaining 13 percent (0.542 million

Domestic self-supplied 37.25 0.00 37.25

Commercial-industrial

self-supplied! 32.10 158.50 190.60 ] . o
people) obtained their drinking water from groundwater

Agricultural self-supplied” 264.63 100.25 364.88 sources. The public-supply per capita water use was estimated
Thermoelectric power to be 141gal/d for the basin in 2005. This value is the total

generation 0.48 787.84  788.32 public-supply water withdrawn (609 Mgal/d) divided by the
Basin totals 398.63 1,591.26  1,989.89 total population served by public supply (4.317 million). Per

ICommercial-industrial self-supplied includes withdrawals for capita water use computed by this method includes water
mining operations. provided to all uses of public-supplied water (including

2Agricultural self-supplied includes water withdrawn for crop domestic or household, commercial, industrial, and other

irrigation, aquaculture, livestock, and golf course irrigation. uses) and losses (Marella, 2009).
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Table 3. Total water withdrawals by category in the Apalachicola-
Chattahoochee-Flint River Basin by major river basin, 2005
[Compiled by the U.S. Geological Survey and modified from Fanning and Trent (2009), Hutson
and others (2009), and Marella (2009). All values are in million gallons per day]
Fresh Total
Category fresh
Ground Surface reshwater
Apalachicola
Public supply 7.31 0.00 7.31
Domestic self-supplied 4.06 0.00 4.06
Commercial-industrial self-supplied! 241 0.00 241
Agricultural self-supplied? 17.25 5.36 22.61
Thermoelectric power generation 0.26 102.44 102.70
Total 31.29 107.80 139.09
Chattahoochee
Public supply 14.93 497.43 512.36
Domestic self-supplied 19.40 0.00 19.40
Commercial-industrial self-supplied! 11.52 146.77 158.29
Agricultural self-supplied? 27.04 33.97 61.01
Thermoelectric power generation 0.17 564.55 564.72
Total 73.06 1,242.72 1,315.78
Flint
Public supply 41.93 47.24 89.17
Domestic self-supplied 13.79 0.00 13.79
Commercial-industrial self-supplied! 18.17 11.73 29.90
Agricultural self-supplied” 220.34 60.92 281.26
Thermoelectric power generation 0.05 120.85 120.90
Total 294.28 240.74 535.02
Basin totals 398.63 1,591.26 1,989.89
!Commercial-industrial self-supplied includes withdrawals for mining operations.
2Agricultural self-supplied includes water withdrawn for crop irrigation, aquaculture,
livestock, and golf course irrigation.
Domestic Self-Supplied households) or by small public-supply systems (with a daily
average pumpage of less than 0.01 Mgal/d) not inventoried
The domestic self-supplied category includes potable under the public-supply category. In 2005, nearly half a million
water withdrawn in relatively small quantities and used mainly people (0.496, or 13 percent of the ACF River Basin population)
for drinking purposes, but also includes outdoor uses such as were considered self-supplied, because they were not served by
lawn irrigation and pool replenishing. Domestic self-supplied an inventoried public supplier. Domestic self-supplied popula-
use includes water withdrawals from individual domestic or tions were derived by subtracting the population served by the

private wells that serve a household (in some cases, multiple public-supply systems from the total population in each county.



14 Water Withdrawals, Wastewater Discharge, and Water Consumption in the Apalachicola-Chattahoochee-Flint River Basin

A B
600 600

~. 500~ = ~. 500~ =
@© @©
=] =]
b @
o o
z Z

o 400 — o 400 —
© ©
(2] (=2}
o o
2 2
E E

= 300 — T = 300 — —
%) %)
© ©
= =
o o

2 200 — 2 20+ _
= =
= =
g g
@© @©
= =

100 [~ = 100 [~ =

0 | — [——
Apalachicola Chattahoochee Flint Alabama Florida Georgia
River River River
Major river basin State
EXPLANATION
Public supply

EOENRO

Domestic self-supplied
Commercial-industrial self-supplied
Agricultural self-supplied
Thermoelectric power generation

Figure 9. Water withdrawals by category in the Apalachicola-Chattahoochee-Flint River Basin, 2005 by A, major river basin, and

B, State.

Domestic self-supplied water withdrawals in the ACF
River Basin are assumed to be obtained from groundwater
sources only. In 2005, groundwater withdrawn for domestic
self-supplied use in the basin totaled 37 Mgal/d (table 2).
Douglas County, Ga., which is entirely within the ACF River
Basin, accounted for the largest amount of water withdrawn
for domestic self-supplied use in 2005 (3 Mgal/d; table 5).
Domestic self-supplied withdrawals are calculated using
the self-supplied population in each county multiplied by a
per capita water-use coefficient, estimated to be 95 gal/d in
Florida (Marella, 2009) and 75 gal/d in Alabama (Hutson and
others, 2009) and Georgia (Fanning and Trent, 2009).

Commercial-Industrial Self-Supplied

Commercial-industrial self-supplied use refers to water
withdrawn directly by commercial and industrial facilities
(see Glossary). Commercial users include government and
military facilities, schools, prisons, hospitals, recreational,
and nonmanufacturing facilities. Industrial users include
processing and manufacturing facilities. This category also
includes water withdrawn for all mining operations, including
processing, washing, dust control, and dewatering.



Estimated Water Withdrawals, 2005

Table 4. Total water withdrawals by category in the Apalachicola-
Chattahoochee-Flint River Basin by state, 2005

[Compiled by the U.S. Geological Survey and modified from Fanning and Trent (2009), Hutson

and others (2009), and Marella (2009). All values are in million gallons per day]

Category Fresh Total
Ground Surface freshwater
Alabama
Public supply 13.48 18.92 32.40
Domestic self-supplied 1.71 0.00 1.71
Commercial-industrial self-supplied! 2.35 29.76 32.11
Agricultural self-supplied” 7.78 11.91 19.69
Thermoelectric power generation 0.17 105.36 105.53
Total 25.49 165.95 191.44
Florida
Public supply 5.67 0.00 5.67
Domestic self-supplied 4.23 0.00 423
Commercial-industrial self-supplied’ 241 0.00 241
Agricultural self-supplied” 13.92 4.60 18.52
Thermoelectric power generation 0.26 102.44 102.70
Total 26.49 107.04 133.53
Georgia
Public supply 45.02 525.75 570.77
Domestic self-supplied 31.31 0.00 31.31
Commercial-industrial self-supplied! 27.34 128.74 156.08
Agricultural self-supplied® 242.93 83.74 326.67
Thermoelectric power generation 0.05 580.04 580.09
Total 346.65 1,318.27 1,664.92
Basin totals 398.63 1,591.26 1,989.89

15

!Commercial-industrial self-supplied includes withdrawals for mining operations.

2Agricultural self-supplied includes water withdrawn for crop irrigation, aquaculture,

livestock, and golf course irrigation.

In 2005, withdrawals for commercial-industrial self-supplied
systems totaled 191 Mgal/d (table 2), 159 Mgal/d (83 percent)
from surface-water sources and 32 Mgal/d (17 percent) from
groundwater sources. Early County, Ga., accounted for the
largest amount of surface-water withdrawals (107 Mgal/d),
whereas Dougherty County, Ga., accounted for largest
amount of groundwater withdrawals (14 Mgal/d; table 5).

The majority of water withdrawals in this category were for
industrial purposes (88 percent), whereas commercial and
mining withdrawals accounted for 6 percent each. In addition
to self-supplied water withdrawals, most commercial and
many industrial facilities within the ACF River Basin obtained
water from public-supply water systems, and their usage is
accounted for under public-supply withdrawals.

Agricultural Self-Supplied (Irrigation and
Nonirrigation)

Agricultural self-supplied use refers to water withdrawals
for crop irrigation and for nonirrigation uses associated with
farming (see Glossary). Crop irrigation includes the applica-
tion of water on lands to assist in the growing of crops or to
prevent damage to crops because of harsh climatic conditions.
Nonirrigation uses include withdrawals for livestock watering,
washing of dairy and farm equipment, fish farming (pond
replenishment), and other farm uses. For this report, the agri-
cultural self-supplied category also includes water withdrawals
for turf grass irrigation at golf courses.
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Water withdrawals for agricultural self-supplied use in
the ACF River Basin in 2005 totaled 365 Mgal/d (table 2).
Groundwater supplied about 73 percent (265 Mgal/d) of
the total, whereas surface water supplied about 27 percent
(100 Mgal/d). Seminole County, Ga., accounted for the largest
amount of groundwater withdrawals (35 Mgal/d), followed
by Baker County, Ga. (31 Mgal/d). Calhoun County, Ga.,
accounted for the largest amount of surface-water withdrawals
(10 Mgal/d; table 5). A substantial amount of surface-water
withdrawals for this category is obtained from onsite farm
ponds, many augmented by groundwater wells.

Overall, water used for crop irrigation accounted for
about 98 percent of the water withdrawn in this category, with
the remaining 2 percent withdrawn for golf course irrigation
and nonirrigation uses (primarily livestock watering and fish
farming) in 2005. Some water used for golf course irrigation
in the basin is accounted for in the commercial-industrial self-
supplied category, but was not substantially significant.

Because not all irrigators within the basin monitor their
water withdrawals through metering or permit compliance
programs, values for this category were estimated using
coefficients. Water-withdrawal values for agricultural
self-supplied are calculated based on crop acreage data and
net irrigation coefficients. Crop acreage data were obtained
from multiple sources, but generally were obtained from
the U.S. Department of Agriculture, the State Agricultural
Statistic Services, or the County Extension Offices in all three
States. Net irrigation coefficients generally were provided
by the local or State permitting agencies, the University
Agricultural Research Centers, or from other sources.

Thermoelectric Power Generation

Thermoelectric power generation use includes water
withdrawn at fossil fuel (coal, gas, or oil) or nuclear power
generation facilities for cooling, make-up, or domestic water
uses (see Glossary). A total of eight thermoelectric power
generation facilities were in operation within the ACF River
Basin during 2005, that included six in Georgia, and one each
in Alabama and Florida. A total of 12 hydroelectric facilities
also were located within the basin.

In 2005, slightly more than 788 Mgal/d of water was
withdrawn for thermoelectric power generation purposes in
the ACF River Basin (table 2). Nearly all of the water used in
this category was from surface-water sources (99.94 percent).
Cobb County, Ga. (363 Mgal/d) accounted for the largest
total water withdrawals for thermoelectric power generation
in 2005, followed by Dougherty County, Ga. (120 Mgal/d),
Houston County, Ala. (106 Mgal/d), and Jackson County, Fla.
(103 Mgal/d; table 5).

Overall, 88 percent (691 Mgal/d) of the total water
withdrawals for thermoelectric power generation in 2005 was
used for once-through cooling purposes in the basin. Most of
the water withdrawn for this purpose is returned to its source
immediately after use. The remaining water (97 Mgal/d) is
used for boiler make-up, potable uses at the facilities, or to
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augment cooling ponds or towers. The gross power generated
by these eight thermoelectric facilities in 2005 totaled

39,072 gigawatthours (gWh). An additional 37,591 Mgal/d
of water was used to generate power at the 12 hydroelectric
plants in 2005.

Monthly (Seasonal) Water Withdrawals, 2005

The amount of water withdrawn annually and monthly
(seasonal) fluctuates for all categories because of variations
in temperature, precipitation, crop production, tourism, and
economics (Marella, 2009). For this report, only monthly
withdrawal data for public supply were available and summa-
rized. The variation in monthly water use for public supply is
driven primarily by climate, mostly temperature and precipita-
tion (rainfall). Monthly water withdrawals for public supply
are typically higher during the spring and summer months,
and lower during the fall and winter months. Generally, water
demand increases during dry months and decreases during
wet months as landscape irrigation needs fluctuate based on
temperature and rainfall. Landscape watering (often referred
to as lawn watering) is typically the largest outdoor use of
public-supply water (Marella, 2009).

Public-supply withdrawals in the ACF River Basin
in 2005 varied by about 200 Mgal/d. Withdrawals were
lowest in January, February, and March (slightly more
than 500 Mgal/d), and highest in September (slightly more
than 700 Mgal/d) and in October (fig. 10). Because rainfall
throughout the basin was at or above average in 2005,
monthly water withdrawals for public supply fluctuated by
less than 200 Mgal/d during the year. Monthly water with-
drawals for public supply typically fluctuate in response to
the amount of precipitation received; specifically, monthly
withdrawal totals fluctuate substantially less during average
rainfall years than during drier years (Verdi and others, 2006;
Fanning, 2009). Because more than 68 percent of the public-
supply water withdrawals in the basin occurred in the eight
metropolitan counties of Atlanta, these withdrawals were
separated from those in the rest of the basin. Subsequent
analysis of public-supply monthly values in this report were
subdivided into three areas:

1. Metropolitan Atlanta, Ga., area (Clayton, Cobb, DeKalb,
Douglas, Fayette, Fulton, Gwinnett, and Henry Counties);

2. Remaining areas of Georgia within the ACF River Basin
(all or part of the remaining 54 counties in Georgia); and

3. All of Alabama and Florida within the ACF River Basin.

Monthly public-supply withdrawals in 2005 were more
variable in the Atlanta area than in the other two areas of the basin
(fig. 11), as outdoor water use tends to be high in metropolitan
areas because of residential and commercial landscape irriga-
tion. Actual rainfall in metropolitan Atlanta for September 2005
was slightly more than 1 inch (in.)—well below the 35-year
(1970-2005) September average of 4 in. (U.S. Department of
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Figure 10. Public-supply average and monthly water
withdrawals in the Apalachicola-Chattahoochee-Flint River
Basin, 2005.
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Figure 11.  Public-supply monthly water withdrawals by
region in the Apalachicola-Chattahoochee-Flint River Basin,
2005.

Commerce, 2008). The metropolitan Atlanta area received near
or above average rainfall during the spring and summer months
of 2005. Public-supply withdrawals during this period, therefore,
showed minimal variation.

Domestic Wastewater Discharge, 2005

Wastewater discharge includes water released from
wastewater treatment facilities, septic tanks, or in some areas,
stormwater runoff (Marella, 2004). Discharge for domestic
(municipal and privately owned) facilities and some industrial
facilities usually are usually regulated and metered, whereas
septic tank releases and stormwater runoff usually are not
metered. Treated wastewater discharges values in this report
are only for domestic wastewater facilities that discharged
0.01 Mgal/d or more during 2005. For this report, discharge
data for industrial wastewater were not compiled, and water
releases from septic tanks were not estimated.

Domestic wastewater facilities, commonly called
wastewater treatment facilities or water pollution control
facilities, are those systems that receive and dispose of
wastewater derived principally from occupants of residential
dwellings, business or commercial establishments, institutions,
and industrial facilities (see glossary). Data were obtained
for 95 domestic wastewater facilities within the ACF River
Basin that discharged 0.01 Mgal/d or more during 2005;
their combined reported flow was 413 Mgal/d. Nearly all
(slightly more than 99 percent) of the domestic wastewater
was discharged to surface-water sources, and the remainder
was discharged through land-application systems (drainfields,
percolation ponds, sprayfields) and reuse systems. Fulton
County, Ga., accounted for nearly 47 percent of the waste-
water discharge in the basin (192 Mgal/d), followed by Cobb
County, Ga., at nearly 14 percent (56 Mgal/d; table 6).

Two types of wastewater are generally transported to
treatment facilities: (1) base-line flow composed of discharge
from residential dwellings, business or commercial estab-
lishments, and industrial facilities; and (2) infiltration into
wastewater collection systems (U.S. Environmental Protection
Agency, 1996). Flows from residential, commercial, and
industrial users most often remain fairly consistent throughout
the year with little monthly variation. Infiltration usually occurs
directly from stormwater runoff or indirectly from a rise in
shallow groundwater levels that seep into return or collection
piping. Infiltration from stormwater runoff varies daily and
monthly and depends upon rainfall events or totals. Therefore,
monthly domestic wastewater discharges are usually largest
during the rainy season or periods of heavy rainfall. Domestic
wastewater discharge, which averaged about 413 Mgal/d in
2005, was lowest in September, October, and November,
and highest in March, April, and July (fig. 12). Monthly
discharge variation was minimal within each subregion during
2005 (fig. 13).
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Table 6. Domestic wastewater discharge by source in the Apalachicola-Chattahoochee-Flint River Basin by county, 2005.

[Compiled by the U.S. Geological Survey; all values in million gallons per day; —, discharge was less than 0.01 or no discharge was reported]

Domestic wastewater Domestic Domestic wastewater Domestic
County’ discharge to wastewater County’ discharge to wastewater
Ground? Surface discharge total Ground? Surface discharge total
Alabama Georgia (continued)

Barbour — 1.58 1.58 Fulton — 191.73 191.73
Bullock — — 0 Grady — — 0
Chambers — 3.10 3.10 Gwinnett — 31.16 31.16
Geneva — — 0 Habersham — 2.35 2.35
Henry — 0.66 0.66 Hall — 9.31 9.31
Houston — 6.35 6.35 Harris — 0.80 0.80
Lee — — 0 Heard — — 0
Macon — — 0 Henry — — 0
Randolph — — 0 Houston — — 0
Russell — 2.95 2.95 Lamar — 1.62 1.62

Florida Lee — — 0
Bay — — 0 Lumpkin — 0.52 0.52
Calhoun — 0.64 0.64 Macon — 0.50 0.50
Franklin 0.30 0.31 0.61 Marion — — 0
Gadsden 0 Meriwether — 0.36 0.36
Gulf — 0.15 0.15 Miller — — 0
Jackson 0.61 2.49 3.10 Mitchell — — 0
Liberty 0.15 — 0.15 Monroe — — 0
Washington 0 Muscogee — 33.83 33.83

Georgia Paulding — — 0
Baker — — 0 Peach — — 0
Banks — — 0 Pike — 0.07 0.07
Calhoun — — 0 Quitman — — 0
Carroll — — 0 Randolph — — 0
Chattahoochee — 3.84 3.84 Schley — — 0
Cherokee — — 0 Seminole — — 0
Clay — — 0 Spalding — — 0
Clayton 1.79 — 1.79 Stewart — 0.11 0.11
Cobb — 56.40 56.40 Sumter — — 0
Colquitt — — 0 Talbolt — — 0
Coweta — 3.74 3.74 Taylor — — 0
Crawford — 0.11 0.11 Terrell — — 0
Crisp — 3.05 3.05 Towns — — 0
Dawson — — 0 Troup — 5.74 5.74
Decatur — — 0 Turner — — 0
Dekalb — — 0 Union — — 0
Dooly — — 0 Upson — 2.52 2.52
Dougherty — — 0 Webster — — 0
Douglas — 5.13 5.13 White — — 0
Early — — 0 Worth — — 0
Fayette — 9.86 9.86

Subbasin total 2.85 382.64 385.49

Forsyth — 1.66 1.66

!County names in bold indicate that the county is entirely within the basin. All other counties are only partially within the basin. Values shown are for the

Apalachicola-Chattahoochee-Flint River Basin part only.

2Groundwater discharge includes drainfields, perculation ponds, sprayfields, and reuse systems.
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Figure 12. Domestic wastewater average and monthly
discharges in the Apalachicola-Chattahoochee-Flint River
Basin, 2005.
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Figure 13. Domestic wastewater discharge in the
Apalachicola-Chattahoochee-Flint River Basin by region, 2005.

Estimated Public-Supply Water
Consumption, 2000 and 2005

Public-supply water consumption for 2000 and 2005 was
estimated from the cumulative difference between the monthly
amount of public-supply water withdrawn and the monthly
amount of domestic wastewater returned. This difference was
considered consumed, as it was deemed lost due to evapora-
tion, runoff, or percolation. In addition, water withdrawn for
public supply within the basin that is used and discharged
outside of the basin is also considered consumed.

Estimated consumption of water withdrawn for public
supply in the ACF River Basin varied between 2000 and
2005. For 2000, public-supply consumption was estimated
to be 49 percent, meaning that 51 percent of the water
withdrawn for public supply in the basin was returned to the
hydrologic system for immediate use through wastewater
treatment systems. Using an average monthly discharge of
342 Mgal/d for 2000, most of the water consumption that
occurred between May and August (fig. 144) was between
53 to 57 percent of the water that was consumed. The average
monthly wastewater discharge was used to help offset the large
infiltration of surface-water runoff into wastewater collection
systems during heavy rainfall events; however, for 2000, the
reported monthly discharge values did not vary much from the
average (fig. 144). The year 2000 was considered a dry year,
because average rainfall for the basin was 42 in. (fig. 3), 11 in.
less than the 35-year average.

Public-supply consumption for 2005 was estimated to be
38 percent, meaning that 62 percent of the water withdrawn
for public supply in the basin was returned to the hydrologic
system for immediate use through wastewater treatment
systems (fig. 14B). Using an average monthly discharge of
380 Mgal/d for 2005, the highest water consumption that
occurred in September (fig. 14B) was 53 percent of the water
that was consumed. The average monthly wastewater discharge
for 2005 was calculated using only the 6 months of lowest
returns (January, May, September, October, November, and
December) as the minimal base return flow. Had the remaining
6 months been used, the annual average of 413 Mgal/d would
have been used. The year 2005 was considered a wet year,
because average rainfall for the basin was 60 in. (fig. 3), 7 in.
more than the 35-year average.

Trends in Water Withdrawals,
1970-2005

Statewide water withdrawal and water-use estimates
have been compiled for Alabama, Florida, and Georgia every
5 years since 1980. For this report, the values collected and
published by the State or USGS for these 5-year intervals are
used to formulate trends. However, because of changes in
data-collection techniques and information sources through
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Figure 14. Public-supply monthly water withdrawals, domestic wastewater returns, and consumption in the Apalachicola-
Chattahoochee-Flint River Basin for A, 2000, and B, 2005.

the years, historical water-use trends are sometimes difficult 3500

to assess (Marella, 2009). In addition, when water-use data
are only compiled at 5-year intervals, unique circumstances
occurring within a year can influence the annual values and
make yearly data comparisons difficult. For example, water
withdrawals for 2000 increased substantially from previous
years. However, because of extreme dry conditions across
the southeastern United States and throughout the ACF River
Basin during 2000, the majority of the increase in water use
from the previous years is more likely the result of below-
average basinwide rainfall (U.S. Department of Commerce,
2008) (fig. 3) with a smaller percentage of the increase due
to changes in human activities, such as population growth or
acreage production. The effect of rainfall on water demand
is evident for both agricultural irrigation and public supply,
because additional water is needed to offset low rainfall
amounts that are typical during spring and early summer
when irrigation of crops and landscape (primarily lawn
watering) increases (Verdi and others, 2006).

EXPLANATION
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Between 1970 and 2005, total water withdrawals 1970 1975 1980 1985 1990 1995 2000 2005
(ground and surface) in the ACF River Basin increased by
more than 515 Mgal/d (35 percent; fig. 15 and table 7), as Year
the basin population increased by 1.7 million (83 percent).
During this 35-year period, groundwater withdrawals
increased nearly 350 percent (309 Mgal/d), whereas surface- Figure 15. Total water withdrawals by water source in the
water withdrawals increased by 15 percent (206 Mgal/d). Apalachicola-Chattahoochee-Flint River Basin, 1970-2005.
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Both groundwater and surface-water withdrawals peaked in
2000 and decreased between 2000 and 2005 (fig. 15). Total
withdrawals were highest in 1980 and 2000 (fig. 15 and
table 7). Since 1980, surface-water withdrawals have
declined, with the exception of 2000.

Water use by category changed considerably between
1970 and 2005. In particular, thermoelectric power genera-
tion decreased from 76 percent of the total withdrawals in
the ACF River Basin in 1970 to 40 percent in 2005 (fig. 16).
This decline is a result of decreased water demand for ther-
moelectric power generation as powerplants have closed or
become more water efficient over time (Fanning and Trent,
2009). In contrast, water withdrawals for public supply
and agricultural irrigation have increased substantially
(fig. 16). Public supply increased from about 10 percent of
the total withdrawals in 1970 to about 30 percent in 2005,
and agricultural irrigation from about 1 percent of the total
withdrawals in 1970 to about 18 percent in 2005 (fig. 16).
These increases are the result of concurrent increases in
(1) a basinwide population dependent upon public-supply
water, and (2) agricultural crop acreage dependent upon
water for irrigation. Most of the increases in public-supply
withdrawals are from surface-water sources in the northern
part of the basin, whereas most of the increases in agricul-
tural irrigation withdrawals are from groundwater sources in
the southern and central parts of the basin.

Water Withdrawal-Trends by Category

Total public-supplied water withdrawals in the ACF
River Basin increased by nearly 470 Mgal/d (336 percent)
between 1970 and 2005, but decreased by 43 Mgal/d
(7 percent) between 2000 and 2005 (fig. 17 and table 7).
Increases in public-supply withdrawals are a result of
population growth over a 35-year period in the basin, and
the increased dependence on water from the Chattahoochee
River and its tributaries by a large and growing population
living outside the basin. The total population served by
public-supply within the basin increased from 1.633 million
in 1970 to 3.237 million in 2005, an increase of 1.604 million
or 98 percent (fig. 2). In addition, the estimated popula-
tion served living outside the basin using water obtained
within the basin totaled 1.080 million in 2005, compared to
0.650 million in 2000 (no data were available for previous
years). Also, water demands from commercial and industrial
facilities that obtain their water from public-supply water
systems increased in the basin between 1970 and 2005.

Public-supply per capita water use for the basin was
calculated to be 141gal/d in 2005, compared to 85 gal/d in
1970. The basinwide per capita use has been declining since
1990, which was estimated at 212 gal/d, compared with
203 gal/d in 1995, and 182 gal/d in 2000. Public-supply per
capita water use computed by this method includes water
provided for all uses of public-supply water (including
domestic, commercial, industrial, and other uses) and losses
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Figure 17. Total water withdrawals by category in the
Apalachicola-Chattahoochee-Flint River Basin, 1970-2005.

(Marella, 2009). Declines in per capita use are a direct result
in water conservation efforts, changes in housing units or lot
sizes (from single family to multifamily units or zero-lotline
properties), changes in household plumbing and appliance
technology (as they have become more water efficient over
time), and changes in the methodology used to estimate the

population served.



Domestic self-supplied withdrawals have generally
ranged about 30 Mgal/d between 1970 and 2005 (fig. 17 and
table 7). During this period, the population in the basin that
makes up the domestic self-supplied category has increased by
less than 0.100 million people—from 0.408 million in 1970 to
0.494 million in 2005. The majority of people and water with-
drawals in the domestic self-supplied category continue to be
in the largely rural southwestern Georgia area. All withdrawals
for domestic self-supplied use are most likely (and assumed to
be) from groundwater sources (table 7).

Although total water withdrawals for commercial-
industrial self-supplied use in the ACF River Basin increased
about 28 Mgal/d (17 percent) between 1970 and 2005,
withdrawals decreased 8 Mgal/d (4 percent) between
2000 and 2005 (fig. 17 and table 7). Commercial-industrial
self-supplied withdrawals have remained nearly the same or
have decreased somewhat since the 1980s. More recently,

a decline in manufacturing across the southeastern United
States, coupled with the closure of several large manufac-
turing facilities within the basin, has caused withdrawals to
decline somewhat over the past 10 to 15 years. In addition,
some self-supplied commercial and industrial users have
switched to using public supply as their water source during
this period, while other self-supplied facilities have become
more efficient or have begun to recirculate water, primarily to
lower their discharge amount. A large number of commercial
and industrial users within the basin obtain their water from a
public-supply water system.

Total withdrawals for agricultural self-supplied in the
basin increased by about 344 Mgal/d (nearly 1,700 percent)
between 1970 and 2005, but decreased by 204 Mgal/d
(36 percent) between 2000 and 2005 (fig. 17 and table 7). This
long-term increase in agricultural self-supplied withdrawals
is a result of the development and installation of irrigation
systems in southern Georgia, coupled with an abundance
of high quality water for irrigation in this area (Pierce and
others, 1984). The more recent trend is a result of differences
in annual or seasonal rainfall in southern Georgia over the
past 10 years, in addition to changes in the methodology
used to estimate irrigation demands and changes in irrigation
practices. Total agricultural self-supplied withdrawals were
55 percent higher in 2000 than in 2005; drier years, such as
2000, typically require more supplemental irrigation to offset
the lack of rainfall (fig. 17 and fig. 3). Specifically, this recent
decline is due to many factors, including a 42-percent increase
in basinwide average annual rainfall and a 2-percent decrease
in irrigated acreage between 2000 and 2005. In addition to
rainfall and irrigation differences between 2000 and 2005,
changes in agricultural self-supplied withdrawals may also be
the result of better management practices by farmers, new irri-
gation conservation measures, and imposed water restrictions
(Tyson and Harrison, 1993; and Kerry Harrison and James
Hook, University of Georgia, written commun., 2009).

Total water withdrawals for thermoelectric power
generation in the ACF River Basin decreased by 334 Mgal/d
(30 percent) between 1970 and 2005 and 553 Mgal/d

Trends in Water Withdrawals, 1970-2005 27

(41 percent) between 2000 and 2005 (fig. 17 and

table 7). The majority of the water withdrawn for thermo-
electric power generation in the basin was used for once-
through cooling. Overall, this long-term decrease in water
withdrawals in thermoelectric power generation is a result
of an increase in water efficiency in the power industry
across the South coupled with the opening of several large
facilities that help offset the production at some of the
smaller powerplants. The gross power generated at the eight
thermoelectric facilities within the basin totaled 39,072 gWh
for 2005, compared with 33,460 gWh for 1990 (Marella and
others, 1993).

Monthly (Seasonal) Water-Withdrawal Trends

Monthly (seasonal) variation in water withdrawals is
typical in Alabama, Florida, and Georgia. Within the ACF
River Basin, agricultural self-supplied withdrawals would
be expected to have the largest fluctuation of all the monthly
water withdrawals, because crops are grown during the spring
and early summer months when rainfall is typically minimal
or sporadic at best. However, estimates of monthly agricultural
self-supplied withdrawals for 2005 were not available and
are not included in this report. Because a large percentage of
public-supply water used within the basin is for lawn irriga-
tion, the variation in monthly withdrawals during certain times
of the year can be relatively large.

In a manner similar to the relation between annual rainfall
totals and annual withdrawal patterns, monthly rainfall totals
provide insight about seasonal withdrawal patterns. For 1995,
2000, and 2005, annual basinwide rainfall totaled 52, 42, and
60 in., respectively, and public-supply water withdrawals
averaged 520, 652, and 609 Mgal/d, respectively. During these
same years, however, public-supply withdrawals varied greatly
between months (fig. 18). During 2000, for example, monthly
public-supply withdrawals increased sharply during the spring
to a maximum of 790 Mgal/d in May, and gradually declined
thereafter. Withdrawals during 2005 increased through May
and remained constant through the summer months before
peaking at nearly 712 Mgal/d in September. Public-supply
withdrawals during 1995 rose in a stepwise manner throughout
spring and early summer, peaked at nearly 645 Mgal/d in
July, and declined steadily thereafter (fig 18). The variation in
monthly public-supply water withdrawals for these 3 years are
the result of demand caused by outdoor water uses, primarily
lawn watering. Little or inconsistent rainfall coupled with high
evaporation rates during hot months increase demands for
public-supply water across the basin.

Monthly public-supply withdrawals were compared to
the actual average monthly rainfall for the eight metropolitan
Atlanta counties from 1990 through 2007 (fig. 19). During
this 18-year period, several trends are evident: (1) peak
public-supply withdrawals occur during the late spring or
summer months; (2) during many of the peak withdrawal
periods, rainfall amounts are correspondently low; (3) periods
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Figure 18. Public-supply monthly water withdrawals in the
Apalachicola-Chattahoochee-Flint River Basin, 1995, 2000,
and 2005.

of low public-supply withdrawals are either winter months
or months with high rainfall totals; and (4) public-supply
average withdrawals show an increasing trend between
1990 and 2007.

Wastewater Discharge Trends, 19902005

Domestic (municipal) wastewater discharge data for
the ACF River Basin were compiled sporadically between
1970 and 2005, with complete datasets obtained for 1990,
2000, and 2005. Domestic wastewater discharges increased
from 223 Mgal/d in 1990 (Marella and others, 1993)
to 343 Mgal/d in 2000 to 413 Mgal/d in 2005 (fig. 20).
The change in total domestic wastewater discharge is
primarily a result of an increase in population in the basin’s
urban areas, which are generally served by wastewater facili-
ties, and the expansion of service areas outside the basin.

Seasonal trend data for domestic wastewater returns in
the ACF River Basin are only available for 2000 and 2005.
Monthly discharge data for 2000 show far less variation in
monthly discharge than 2005 (fig. 21). This difference is
primarily due to minimal surface-water runoff into wastewater
collection systems because of below average rainfall for 2000.
In contrast, monthly discharge data for 2005 show variation in
monthly discharge, primarily due to substantial surface-water
runoff into wastewater collection systems because of above
average rainfall during 2005.

Summary

The Apalachicola-Chattahoochee-Flint (ACF) River
Basin drains parts of Alabama, Florida, and Georgia from
its headwaters in northern Georgia to the Gulf of Mexico.

The river basin was home to about 3.7 million people in 2005,
with 63 percent of the basin population residing within the
metropolitan Atlanta area. Slightly more than 721,000 acres of
crops were irrigated within the basin in 2005, with 75 percent
of the acreage occurring within southwestern Georgia.

Increasing population growth and agricultural production
from the 1970s to present has substantially increased the
demand on the water resources of the ACF River Basin.

In addition to water withdrawn for human activities, water is
needed for fish and wildlife and to sustain a healthy natural
ecosystem. Annual and seasonal fluctuations in rainfall
further compound these issues, and create conflicting water
demands within the basin. Improved understanding of annual
and seasonal trends in the amount of water used for human
activities will assist with water management of this important
resource.

The total amount of water withdrawn in the ACF
River Basin in 2005 was estimated to be 1,990 Mgal/d, and
was all considered freshwater. Surface water accounted for
1,591 Mgal/d (80 percent) and groundwater accounted for
399 Mgal/d (20 percent) of the total water withdrawn. Because
of the location and availability of the water resources in the
basin, the majority of water withdrawn in the northern and
central parts of the basin is surface water, whereas the primary
water source in the southern areas of the basin is groundwater
where it is more readily available. The Chattahoochee River
was the largest supplier of surface water in the basin, and the
Floridan aquifer system was the primary source of ground-
water in the basin during 2005.

Thermoelectric power generation accounted for the
largest percentage of water withdrawn, composing 788 Mgal/d
(40 percent) of the total for all categories; however, most of
the use was nonconsumptive. Water used for public supply
accounted for about 609 Mgal/d (30 percent) of the total
water withdrawn, followed by agricultural self-supplied at
365 Mgal/d (18 percent), commercial-industrial self-supplied
at 191 Mgal/d (10 percent), and domestic self-supplied at
37 Mgal/d (2 percent).

Surface water accounted for the majority of public
supply withdrawals, 545 Mgal/d (89 percent), and ground-
water supplied the remaining 64 Mgal/d (11 percent). Public-
supply withdrawals in the basin varied by about 200 Mgal/d
in 2005. Withdrawals in 2005 were lowest in January,
February, and March (slightly more than 500 Mgal/d), and
highest in September (slightly more than 700 Mgal/d) and
in October. In 2005, water withdrawn for public-supply use
provided drinking water to nearly 4.317 million people;
however, not all of these people resided within the ACF
River Basin. An estimated 1.080 million people were located
outside of the basin but obtained their public-supply water
from a withdrawal source within the basin, mostly in the



29

Summary

sayoul ul‘|jejurey

lea)
900z  G00Z  $00Z €00z  Z00C  l00Z 000 666l  866L  L66l

9661

*100Z Jaquaaaq ybnoayy a6l Alenuep ‘jjeurel
apimuiseq Ajyluow pue uiseg JaAly Julj4-aayaooyeneyq-ejoaiyaejedy sy jo eale ‘eibioag ‘eluepy syl ul sjemelpyum Jayem Alddns-oiiqng gL aanbiy

G661 661

€661 2661 1661

0661

|lejutey

S|BMEBIPYHM
Ajddns-a11qnd

s|jemelpynm abelany

i
4

8l

ool

00¢

00€

00

00§

009

Aep 1ad suojef uoljjiw ul‘'sjemelpyiim Jalepn



30  Water Withdrawals, Wastewater Discharge, and Water Consumption in the Apalachicola-Chattahoochee-Flint River Basin

700
600 — ]
>
©
=]
@
o
@ —
5 500 — B —
©
(=2}
oy
=] —
‘E 400 -
£
)
2
= —
=
ﬁ_‘}, 300 —
5 —
=}
c
©
«
© —
e 200
o
=}
=
=
=
100 |~
1970 1975 1980 1985 1990 1995 2000 2005
Year
EXPLANATION
(] Public-supply withdrawals
I Domestic wastewater discharge — Data
available for 1990, 2000, and 2005 only
Figure 20. Public-supply water withdrawals and

domestic wastewater returns in the Apalachicola-
Chattahoochee-Flint River Basin, 1970-2005.

metropolitan Atlanta area. Overall, 3.237 million people
within the basin obtained water from a public-supply water
system in 2005. About 87 percent (3.775 million) of the total
population served obtained public-supply drinking water
from surface-water sources in 2005, whereas the remaining
13 percent (0.542 million) obtained drinking water from
groundwater sources. Slightly less than a half million people
(0.496 million or 13 percent of the basin population) not
served by an inventoried public supplier were considered self-
supplied in 2005. Domestic self-supplied water withdrawals
totaled 37 Mgal/d in the basin and are assumed to be obtained
from groundwater sources only. Surface water accounted for
the majority of commercial-industrial self-supplied with-
drawals, 159 Mgal/d (83 percent) and groundwater supplied
the remaining 32 Mgal/d (17 percent). The majority of water
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Figure 21. Monthly domestic wastewater returns in the

Apalachicola-Chattahoochee-Flint River Basin, 2000, and
2005.

withdrawals in this category were for industrial purposes
(88 percent), whereas commercial and mining withdrawals
accounted for 6 percent each. Groundwater supplied about
265 Mgal/d (73 percent) of the total water withdrawn for
agricultural self-supplied in 2005, whereas the remaining
100 Mgal/d (27 percent) was from surface-water sources.
Overall, water used for crop irrigation accounted for about
98 percent of the water withdrawn in this category with

the remaining 2 percent withdrawn for golf course irriga-
tion and nonirrigation uses (primarily livestock watering
and fish farming). Nearly all water used for thermoelectric
power generation purposes in 2005 (788 Mgal/d) was from
surface-water sources (99.94 percent). Overall, 691 Mgal/d
(88 percent) of the total water withdrawn for thermoelectric
power generation was used for once-through cooling purposes
in the basin.

In 2005, data were obtained for 95 domestic wastewater
facilities within the ACF River Basin, and their combined
reported flow was 413 Mgal/d. Slightly more than 99 percent
of the domestic wastewater was discharged to surface-water
sources, and the remainder was discharged through land-
application systems (drainfields, percolation ponds, and
sprayfields) and reuse systems.

Public-supply water consumption for 2000 and 2005 was
estimated from the cumulative difference between the amount
of public-supply water withdrawn and the amount of domestic
wastewater returned. For 2000, public-supply consumption
was estimated to be 49 percent, meaning that 51 percent
of the water withdrawn for public supply in the basin was
returned to the hydrologic system for immediate use through
wastewater treatment systems. For 2005, public-supply
consumption was estimated to be 38 percent, meaning that



62 percent of the water withdrawn for public supply in the
basin was returned to the hydrologic system for immediate
use through wastewater treatment systems. The year 2000 was
considered a dry year, because average rainfall for the basin
was 42 in. (11 in. below the 35-year average). The year 2005
was considered a wet year, because average rainfall for the
basin was 60 in. (7 in. above the 35-year average).

As the population of the ACF River Basin increased by
1.7 million (83 percent) in the 35 years between 1970 and
2005, total withdrawals in the basin increased by more than
515 Mgal/d (35 percent). Of this increase, surface-water
accounted for 206 Mgal/d (15 percent) and groundwater
accounted for 309 Mgal/d (350 percent). Both groundwater
and surface-water withdrawals peaked in 2000, and decreased
between 2000 and 2005. Total withdrawals were highest in
1980 and 2000. Since 1980, surface-water withdrawals have
declined, with the exception of 2000.

Water use by category changed considerably between
1970 and 2005. In particular, thermoelectric power genera-
tion decreased from 76 percent of the total withdrawals in the
ACF River Basin in 1970 to 40 percent in 2005. In contrast,
water withdrawals for public supply and agricultural irrigation
increased substantially. Public supply increased from about
10 percent of the total withdrawals in 1970 to about 30 percent
in 2005, and agricultural irrigation increased from about
1 percent of the total withdrawals in 1970 to about 18 percent
in 2005. These increases are the result of concurrent increases
in (1) a basinwide population dependent upon public-supply
water, and (2) agricultural crop acreage dependent upon water
for irrigation.
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Glossary

[The following terms pertain to or are referenced in the text and are from
Kenny and others (2009) and Marella (2009).]

A

aquifer A geologic formation, group of formations, or part of
a formation that contains sufficient saturated material to yield
substantial quantities of water to wells and springs.

agricultural water use Includes water used for irrigation
and nonirrigation purposes. Irrigation water use includes the
artificial application of water on lands to assist in the growing
of crops and pasture, or to maintain vegetative growth in
recreational lands, parks, and golf courses. Nonirrigation
agricultural water use includes water used for livestock, which
includes water for stock watering, feedlots, dairy operations,
fish farming, and other farm needs.

c

commercial water use Water use for motels, hotels restau-
rants, office buildings, commercial facilities and civilian and
military institutions. The water can be obtained from a public-
supply source or can be self-supplied.

consumptive use That part of water withdrawn that is
evaporated, transpired, incorporated into products or crops,
consumed by humans or livestock, or otherwise removed from
the immediate hydrologic environment. Sometimes referred to
as water consumed or water depleted. Additionally, any water
withdrawn from and transferred out of the basin for use is
considered 100 percent consumptively used.

cooling water Water used for cooling, such as in condensers
and nuclear reactors.

D

disposal system or method Refers to injection wells,
outfalls, drainfields, percolation ponds, sprayfields, and
other facilities utilized for the release of reclaimed or treated
effluents to the environment.

domestic wastewater facility A facility that receives or
disposes of wastewater derived principally from residential
dwellings, business or commercial buildings, institutions,
and the like. A domestic wastewater facility may be publicly
owned (by a municipality or other governmental agency) or
privately owned. Also referred to as municipal wastewater
facility.

domestic water use Water for normal household purposes,
such as drinking, food preparation, bathing, washing clothes
and dishes, flushing toilets, and watering lawns and gardens.
Also called residential water use. The water can be obtained
from a public supply or can be self-supplied.

Glossary 3

F

freshwater Water that contains less than 1,000 milligrams
per liter (mg/L) of dissolved solids; generally, more than
500 mg/L dissolved solids is considered undesirable for
drinking and many industrial uses. Freshwater is generally
considered potable.

G

gigawatthour (JWh) A measure of electricity use equivalent
to one billion watt-hours.

groundwater Generally all subsurface water as distinct from
surface water; specifically, that part of the subsurface water

in the saturated zone (a zone in which all voids are filled with
water).

groundwater disposal Wastewater disposal through the
ground either by seepage or injection. This includes the
following: absorption beds, injection wells, drainfields,
percolation ponds, and sprayfields (land application). Land
application systems (reuse systems and sprayfields) are
considered groundwater disposal methods, as the wastewater
used to irrigate turf or crops is generally intended to filter
down through the soil.

hydroelectric power water use  Water use in the generation
of electricity at plants where the turbine generators are driven
by falling water. Hydroelectric power water use is considered
an instream and generally nonconsumptive use of water.

industrial wastewater facility A facility that produces,
treats, or disposes of wastewater not otherwise defined as
domestic wastewater; includes the runoff and leachate from
areas that receive pollutants associated with industrial or
commercial storage, handling, or processing.

industrial water use Water used for industrial purposes, such
as fabricating, processing, washing, and cooling. Includes
water use for the manufacturing of steel, chemical and allied
products, paper and allied products; mining; and petroleum
refining. The water can be obtained from a public supply or
can be self-supplied.

instream use Water use within the stream channel for such
purposes as hydroelectric power generation, navigation,
water-quality improvement, fish and wildlife propagation, and
recreation. Sometimes called nonwithdrawal use or in-channel
use.

L

land application The reuse of reclaimed water or the utiliza-
tion or disposal of effluents on, above, or into the sprayfields,
irrigation systems, or other methods.
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municipal wastewater facility See domestic wastewater
facility.

navigational water use Water utilized as a means of
commercial (and sometimes recreational) transportation.
Includes water used to lift a vessel in a lock, or maintain a
navigable channel level. Navigational water use is considered
a nonconsumptive instream use of water and is generally not
measured or accounted for.

0

offstream use Water withdrawn or diverted from a ground-
or surface-water source for public-water supply, industry,
irrigation, livestock, thermoelectric-power generation, and
other purposes. Sometimes called off-channel use or with-
drawal use.

other water use Water used for such purposes as heating,
cooling, irrigation (public-supplied only), lake augmentations,
and other nonspecific uses. The water can be obtained from a
public supply, or can be self-supplied.

P

per capita use The average amount of water used per person
during a standard time period, generally per day. Public-supply
per capita use refers to the amount of water used for public
supply divided by the population served.

public supply Water withdrawn by public and private water
suppliers and delivered to the public. Public suppliers provide
water for a variety of uses, such as domestic, commercial,
industrial, thermoelectric power (domestic and cooling
purposes), and public-water use. See also domestic water use,
commercial water use, industrial water use, public water use,
and other water use.

public water use  Water supplied from a public water-supply
source and used for such purposes as firefighting, street
washing, and the maintenance of municipal parks and swim-
ming pools. Public water use also includes system water losses
(water lost to leakage). Also referred to as water utility use.

recycled water Water used more than one time before it
returns to the natural hydrologic system or is discharged into a
wastewater system. Also referred to as recirculated water.

residential water use See domestic water use.

return flow The water that reaches a ground- or surface-
water source after release from the point of use and is avail-
able for further use.

S

saline water Water that contains more than 1,000 mg/L of
dissolved solids.

self-supplied water Water withdrawn from a groundwater or
surface-water source by a user and not obtained from a public

supply.

silviculture The cultivation of forest trees. For purposes of
this report, this includes management of timberlands (areas
capable of producing 20 cubic feet of industrial wood per
acre per year) and woodland (areas incapable of producing
20 cubic feet of industrial wood per acre per year under
natural conditions).

surface water
river, or stream.

An open body of water, such as a canal, lake,

surface-water disposal The release of reclaimed water or
treated effluent directly into a surface-water body (including
marshes or wetlands). This does not include water discharged
into ponds for holding or percolation purposes.

T

thermoelectric power Electrical power generated by using
fossil-fuels (coal, oil, or natural gas), geothermal sources, or
nuclear energy.

thermoelectric power water use Water used in the process
of the generation of thermoelectric power. The water can be
obtained from a public supply or be self-supplied. Water used
for thermoelectric power generation purposes is considered an
offstream use of water, and is generally nonconsumptive.

treated (wastewater) effluent Water that has received
primary, secondary, or advanced treatment and is released
from a wastewater facility after treatment.

w

wastewater A combination of liquid and water-carried
pollutants from private residences, commercial buildings,
industrial plants, and institutions, including any groundwater,
surface runoff or leachate that may be present.

water transfer The artificial conveyance of water from one
area to another. This may be referred to as an import or export
of water from one basin or county to another.

withdrawal Water removed from the ground or diversion
from a surface-water source for use.



Prepared by:
USGS Science Publishing Network
Raleigh Publishing Service Center
USGS publishing staff:
Mike Deacon, editorial review
Ronald S. Spencer, illustrations and graphics
Twila Darden Wilson, layout and cover
For information regarding this publication, contact:
Director
USGS Florida Water Science Center
10500 University Center Dr., Suite 215
Tampa, FL 33612
http;//fl.water.usgs.gov/



@ Printed on recycled paper



	Front Cover
	Cover photo credits

	Title Page
	Suggested citation

	Acknowledgments
	Contents
	List of Figures
	Figure 1. Location of the Apalachicola
	Figure 2. Total population and population
	Figure 3. Annual and average rainfall
	Figure 4. Location of major river basins
	Figure 5. Location of counties
	Figure 6. Location of physiographic provinces
	Figure 7. General location of principal aquifers
	Figure 8. Water withdrawals
	Figure 9. Water withdrawals
	Figure 10. Public-supply average
	Figure 11. Public-supply monthly water withdrawals
	Figure 12. Domestic wastewater average
	Figure 13. Domestic wastewater discharge
	Figure 14. Public-supply monthly water withdrawals
	Figure 15. Total water withdrawals by water source
	Figure 16. Percentage of total water withdrawals
	Figure 17. Total water withdrawals
	Figure 18. Public-supply monthly wate
	Figure 19. Public-supply water withdrawals in the
	Figure 20. Public-supply water withdrawals
	Figure 21. Monthly domestic wastewater returns

	List of Tables
	Table 1. Water-use data sources for Alabama, Florida, and Georgia, 2005.
	Table 2. Total water withdrawals
	Table 3. Total water withdrawals by categor
	Table 4. Total water withdrawals by categor
	Table 6. Domestic wastewater discharge 
	Table 7. Freshwater withdrawals by category in the

	Abstract
	Introduction
	Purpose and Scope 
	Previous Investigations
	Data Sources and Accuracy
	Description of Study Area

	Estimated Water Withdrawals, 2005
	Total Water Withdrawals by Category, 2005
	Public Supply
	Domestic Self-Supplied
	Commercial-Industrial Self-Supplied
	Agricultural Self-Supplied (Irrigation and Nonirrigation)
	Thermoelectric Power Generation

	Monthly (Seasonal) Water Withdrawals, 2005

	Domestic Wastewater Discharge, 2005
	Estimated Public-Supply Water Consumption, 2000 and 2005
	Trends in Water Withdrawals,  1970-2005
	Total Water-Withdrawal Trends 
	Water Withdrawal Trends by Category
	Monthly (Seasonal) Water-Withdrawal Trends
	Wastewater Discharge Trends, 1990-2005

	Summary
	References Cited
	Glossary
	Colophon
	Back Cover

