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Water Withdrawals, Use, Discharge, and Trends 
in Florida, 2000

ByRichard L Marella

Abstract

In 2000, the estimated amount of water withdrawn in 
Florida was 20,148 million gallons per day (Mgal/d), of which 
59 percent was saline and 41 percent was fresh. Ground water 
accounted for 62 percent of freshwater withdrawals and surface 
water accounted for the remaining 38 percent. Ninety-two 
percent of the 15.98 million people in Florida relied on ground 
water for their drinking water needs in 2000. Almost all of the 
saline water withdrawals (99.9 percent) were from surface 
water.

Public supply accounted for 43 percent of ground water 
withdrawn in 2000, followed by agricultural self-supplied 
(39 percent), commercial-industrial self-supplied (including 
mining) (8.5 percent), recreational irrigation (4.5 percent), 
domestic self-supplied (4 percent), and power generation 
(1 percent). Agricultural self-supplied accounted for 62 percent 
of fresh surface water withdrawn in 2000, followed by power 
generation (20 percent), public supply (8 percent), recreational 
irrigation (6 percent), and commercial-industrial self-supplied 
(4 percent). Almost all of saline water withdrawn was used for 
power generation.

The largest amount of freshwater was withdrawn in Palm 
Beach County and the largest amount of saline water was with­ 
drawn in Hillsborough County. Significant withdrawals (more 
than 200 Mgal/d) of fresh ground water occurred in Miami- 
Dade, Polk, Orange, Palm Beach, Broward, and Collier Coun­ 
ties. Significant withdrawals (more than 200 Mgal/d) of fresh 
surface water occurred in Palm Beach, Hendry, and Escambia 
Counties. The South Florida Water Management District 
accounted for the largest amount of freshwater withdrawn 
(49 percent).

About 62 percent of the total ground water withdrawn was 
from the Floridan aquifer system; 17 percent was from the 
Biscayne aquifer. Most of the surface water used in Florida was 
from managed and maintained canal systems or large water 
bodies. Major sources of fresh surface water include the 
Caloosahatchee River, Deer Point Lake, Hillsborough River, 
Lake Okeechobee and associated canals, and the canals associ­ 
ated with the headwaters of the Upper St. Johns River.

Freshwater withdrawals increased 46 percent and saline 
water withdrawals increased 25 percent in Florida between 
1970 and 2000. Ground-water withdrawals increased 82 per­ 
cent, and surface-water withdrawals increased 10 percent 
during this period. Between 1970 and 2000, total freshwater 
withdrawals increased for public supply by 176 percent and for 
agricultural self-supplied by 87 percent; withdrawals for com­ 
mercial-industrial self-supplied decreased by 37 percent, and 
power generation (thermoelectric) decreased by 57 percent. 
Recreational irrigation withdrawals increased 127 percent 
between 1985 and 2000. Between 1995 and 2000, freshwater 
withdrawals increased 13 percent, and saline withdrawals 
increased 9 percent.

An estimated 52 percent of the freshwater withdrawn in 
Florida was consumed; the remaining 48 percent was returned 
for further use. Domestic wastewater discharged in 2000 totaled 
1,495 Mgal/d, of which 44 percent was discharged to surface 
waters, 34 percent to the ground through land application sys­ 
tems, and 22 percent to deep injection wells. Domestic waste- 
water discharge increased by 33 percent between 1985 and 
2000, but decreased by 3 percent between 1995 and 2000. An 
estimated 11.21 million people were served by domestic waste- 
water systems in 2000, whereas the remaining 4.77 million 
people discharged wastewater to more than 1.95 million septic 
tanks. Discharge from the septic tanks was estimated to be 
263 Mgal/d in 2000.
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Introduction
Water is among Florida's most valued resources. The State 

has more than 1,700 streams and rivers and 7,800 freshwater 
lakes, and the entire State is underlain by aquifers capable of 
yielding significant quantities of freshwater to wells. These 
water resources provide for human and environmental needs. 
However, these water resources are finite, and growth in popu­ 
lation, tourism, and agriculture are placing an increasing 
demand on them.

The population of Florida in 2000 totaled nearly 15.98 mil­ 
lion (University of Florida, 2001), ranking fourth in the Nation 
(U.S. Census Bureau, 2001). This represents an increase of 
about 480 percent from the 1950 population of 2.77 million 
(Dietrich, 1978), and a 23.5 percent increase from the 1990 pop­ 
ulation of 12.94 million (University of Florida, 2001) (fig. 1). 
Florida's population is projected to reach nearly 17.4 million by 
the year 2005, and 21.7 million by the year 2020 (Smith and 
Nogle, 2001) (fig. 1). In addition to the resident population in 
Florida, an estimated 72 million people visited the State in 2000 
(University of Florida, 2002). Freshwater is vital for Florida's 
permanent and seasonal residents and demands will continue to 
increase.

1950 1960 1970 1980 1990 2000 2010 2020 

YEAR

Figure 1. Historical and projected population of Florida, 
1950-2020 (From Dietrich, 1978; Smith and Nogle, 2001; and 
University of Florida, 2001).

The agricultural sector in Florida also depends heavily on 
the State's water resources. In 2000, Florida accounted for 
76 percent of the total citrus produced in the United States and 
was fourth in Nation net farm income (Florida Department of 
Agriculture and Consumer Services, 2002). Agricultural pro­ 
duction should continue to flourish because of the subtropical 
climate and demands from the growing population. Information

on the amount of water required to support future agricultural 
growth is needed.

To provide accurate information on water use and trends, 
the U.S. Geological Survey (USGS), in cooperation with the 
Florida Department of Environmental Protection (FDEP) and 
the Northwest Florida, St. Johns River, South Florida, South­ 
west Florida, and Suwannee River Water Management 
Districts, estimate water use in Florida at 5-year intervals. 
Water-use estimates for 2000 are presented in this report.

Purpose and Scope

This report summarizes the quantities of water withdrawn, 
consumed, and discharged in 2000, and indicates trends in 
water use. Overall, the report provides a basis for estimating 
water budgets and projecting future water needs. Data are pre­ 
sented on water withdrawals in Florida for each of the following 
water use categories: public supply, domestic self-supplied, 
commercial-industrial self-supplied (including mining uses), 
agricultural self-supplied (including irrigation and nonirrigation 
uses), recreational irrigation, and power generation. Informa­ 
tion concerning instream (nonwithdrawal) water use such as 
hydroelectric power generation, navigation, water-based recre­ 
ation, propagation of fish and wildlife, and dilution and convey­ 
ance of liquid or solid waste is not included.

Within each category, withdrawal data are presented by 
source (ground or surface water), and where sufficient data are 
available, seasonal and historical patterns of water use are 
described. Data also are presented by county and water manage­ 
ment district (fig. 2) for each water use category. Information 
about specific public-supply water systems and domestic waste- 
water facilities can be obtained by contacting the USGS office 
in Tallahassee or by visiting the USGS web site at 
http://fl. water, usgs. gov/WaterUse/Water_Use_web/index. htm.

Previous Investigations

This report is the ninth in a series of reports documenting 
the results of water-use investigations in Florida. Statewide 
water-use data for Florida were published for 1965 and 1970 
(Pride, 1973 and 1975); for 1975, 1977, and 1980 (Leach, 
1978, 1983; and Leach and Healy, 1980) and for 1985, 1990, 
and 1995 (Marella, 1988, 1992, 1999). These reports included 
assessments of all water uses in Florida (including public- 
supply, domestic self-supplied, commercial-industrial self- 
supplied, agricultural irrigation and nonirrigation, recreational 
irrigation, and power generation water uses) by county. Histor­ 
ical water-use data for each county are presented in appendix 1. 
Individual county tables in appendix 1 detail freshwater 
withdrawals by category for all data collected between 1965 
and 2000.
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Figure 2. Counties and water management districts in Florida.

Prior to 1965, state water-use data were only published at 

the national level. Nationwide summaries of water-use data 

were published for 1950, 1955, and I960 (MacKichan, 1951, 
1957; and MacKichan and Kammerer, 1961). These reports 

included detailed water-use data at the state level, but did not 

include water-use data for counties. Nationwide summaries, 
including data for Florida, also were published by the USGS for 
1965, 1970, 1975 (Murray, 1968; and Murray and Reeves, 

1972, 1977); for 1980, 1985, 1990, 1995 (Solley and others,

1983, 1988, 1993, 1998), and for 2000 (Hutson and others, 
2004).

Additional water-use reports have been published by 
selected water management districts between 1975 and 2000 
(see water-use bibliography for Florida). The St. Johns River 
and the Southwest Florida Water Management Districts have 
published annual water-use reports since 1977; the Northwest 
Florida, South Florida, and the Suwannee River Water Manage­ 
ment Districts have intermittently published reports between 
1977 and 1985. Detailed water-use data for 2000 were pub-
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lished by the Southwest Florida Water Management District 
(2002), and a summary fact sheet for 2000 was published by the 
St. Johns River Water Management District (2004). Historical 
water-use data for each water management district are presented 
in appendix 2. Individual district tables in appendix 2 detail 
freshwater withdrawals by category for all data collected 
between 1975 and 2000.

Data Sources and Limitations

As part of the USGS National Water-Use Information Pro­ 
gram, water-use data are collected and compiled for each state 
every 5 years (Solley and others, 1988). Data are reported for 
each state by water-use category, county, hydrologic unit 
(basin), and aquifer. Water-use data for Florida were compiled 
through an ongoing cooperative program with the FDEP, as part 
of the 2000 National Water-Use Information Program. Data 
were obtained from the FDEP (Drinking Water and Wastewater 
Sections), the Northwest Florida Water Management District 
(NWFWMD), the St. Johns River Water Management District 
(SJRWMD), the South Florida Water Management District 
(SFWMD), the Southwest Florida Water Management District 
(SWFWMD), and the Suwannee River Water Management 
District (SRWMD), as well as from various utilities, industries, 
and power companies. Specific data sources for each category 
or source are listed below.

Public supply. Data for public-supply withdrawals were 
obtained from the FDEP's Drinking Water Section (monthly 
operating reports), the five water management districts (con­ 
sumptive water-use permit files or annual reports), or directly 
from the water supplier. All water use values for this category 
are from metered data.

The population served value for each public supplier was 
determined by one of three sources: (1) estimated using the 
number of service connections (obtained from the FDEP 
monthly operating reports) multiplied by the number people per 
household per county (Smith and Cody, 2001); (2) estimated 
from published population studies for selected cities (Univer­ 
sity of Florida, 2001); and (3) estimated by the individual public 
suppliers and reported to FDEP (Drinking Water Quick Look 
Report. Florida Department of Environmental Protection, 
written commun., April 2000) or to their respective water man­ 
agement district. Population served values in the Northwest 
Florida, the South Florida, and the Suwannee River Water Man­ 
agement Districts were estimated by the USGS. Population 
served estimates for some counties within the South Florida 
Water Management District also were made by the district 
using housing counts from the 2000 Census data overlaid by 
utility service areas. Estimates for population served in the 
St. Johns River and the Southwest Florida Water Management 
Districts were made by the respective district (St. Johns River 
Water Management District, 2004; Southwest Florida Water 
Management District, 2002), however, values for the Southwest 
Florida Water Management District were modified to remove 
seasonal population estimates.

Domestic self-supplied. Domestic self-supplied popu­ 
lations are derived by subtracting the population served by pub­ 
lic-supplied systems from the total county population. Domes­ 
tic self-supplied withdrawals are calculated by multiplying the 
2000 statewide domestic per capita use of 106 gallons per day 
by the self-supplied population served for each county. With­ 
drawal estimates for the counties within the Southwest Florida 
Water Management District were calculated by the district 
(Southwest Florida Water Management District, 2002). All 
water used for domestic self-supplied is assumed to be obtained 
from ground water. Values for this category are estimated.

Commercial-industrial self-supplied. Data for com­ 
mercial, industrial, and mining withdrawals were obtained from 
the FDEP's Drinking Water Section (monthly operating 
reports), the five water management districts (consumptive 
water-use permit files or annual reports), or directly from the 
user. Most of the water-use values for this category are from 
metered data.

Agricultural self-supplied. Water withdrawn for irri­ 
gation was estimated by the water management districts based 
on crop acreage multiplied by a use coefficient (usually in 
inches per acre) generated from selected irrigation models for 
each crop. Only a small percentage (about 10-15) of the water- 
use estimates for 2000 were derived from actual metered data.

Acreage data were obtained by the water management dis­ 
tricts from a variety of sources including, (1) the University of 
Florida, Institute of Food and Agriculture Science (IFAS), 
County Extension Offices; (2) the water management districts' 
consumptive water-use permit files; (3) the Florida Department 
of Agriculture and Consumer Services (FDACS); Agricultural 
Statistics Service, Commercial Citrus Inventory 2000, Field 
Crops Summary 2000, and the Vegetable Summary 1999-2000 
(Florida Agricultural Statistics Service, 2000; 200la; 200Ib); 
(4) the FDACS, Division of Plant Industry, Annual Report 
(Florida Department of Agriculture and Consumer Services, 
2000); and (5) the U.S. Department of Agriculture, 1997 Census 
of Agriculture, Florida (U.S. Department of Agriculture, 1999). 
The total number of acres for selected crops for each county was 
obtained using these sources, as well as the acreage that was 
irrigated. The method of irrigation was obtained from many of 
the same sources or was estimated by the individual water man­ 
agement districts.

The supplemental irrigation coefficient used to determine 
the amount of water needed per crop was obtained from several 
irrigation models and publications including (1) the modified 
Blaney-Criddle irrigation model; "Irrigation Water Require­ 
ments, 1970, revised" (U.S. Soil Conservation Service, 1970); 
(2) the University of Florida "AFSIRS" computer model (Sma- 
jstrla, 1986); and, (3) the "Florida Irrigation Guide" (U.S. Soil 
Conservation Service, 1982). These models or publications 
either use actual or long-term averages of rainfall, and temper­ 
ature (Jones and others, 1984). Other sources of supplemental 
irrigation coefficients used for determining irrigation needs 
included actual metered data for selected crops, or those coeffi­ 
cients provided by agriculture authorities or the water manage­ 
ment districts.
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Supplemental irrigation application rates (in inches per 
acre) generated from these sources were multiplied by the num­ 
ber of irrigated acres to yield water use. From these values, 
estimates of the water sources (ground or surface) were made by 
local county extension service personnel or by using informa­ 
tion from the water management district's consumptive water- 
use permit files. Supplemental irrigation rates include the 
amount of water needed to grow each crop, the amount of water 
necessary to overcome the inefficiency of the irrigation system, 
and water used for frost and freeze protection.

Withdrawals were estimated for livestock and fish farming 
by multiplying the total number of cattle (including dairy 
cattle), chickens, horses, and swine for each county by a water- 
use coefficient per animal type. The number of animals per 
county was obtained from the FDACS, Agricultural Statistics 
Service, Livestock Summary 2000 (Florida Agricultural 
Statistics Service, 2001c). Water-use coefficients were obtained 
from the University of Florida, IF AS (St. Johns River Water 
Management District, 1984). Livestock estimates were not 
made for those counties within the St. Johns River Water 
Management District for 2000.

Estimates of the quantity of ground or surface water used 
were provided by local county extension service personnel or 
were determined by using information from the water manage­ 
ment district's consumptive water-use data base. If no informa­ 
tion or data source was available, a ratio of 90 percent ground 
water and 10 percent surface water was used based on previous 
studies. The quantity of water withdrawn for fish farming was 
obtained from the water management district's consumptive 
water-use permit files or was estimated based on a coefficient 
of 50 inches per pond acre. Pond acreage was obtained from the 
water management districts or the U.S. Department of Agricul­ 
ture, 1997 Census of Agriculture, Florida (U.S. Department of 
Agriculture, 1999).

Recreational irrigation. Water withdrawal values for 
recreational irrigation were estimated based on irrigated acre­ 
age multiplied by a coefficient (usually in inches per acre) gen­ 
erated from selected irrigation models for turf grass. Only a 
small percentage (about 10-15) of the water-use estimates for 
2000 were derived from actual metered data.

The total number of acres and acres irrigated were 
obtained by the water management districts from a variety of 
sources that included: (1) the University of Florida, IF AS, 
County Extension Offices; (2) the water management districts' 
consumptive water-use permit files and the districts needs and 
sources documents; or were estimated from the number of golf 
courses or number of holes per county obtained from the Florida 
Sports Foundation (2000) or the National Golf Foundation 
(2001).

The supplemental irrigation coefficient used to determine 
the amount of water needed was obtained from several irriga­ 
tion models or publications including: (1) the modified Blaney- 
Criddle irrigation model, and Irrigation Water Requirements, 
1970, revised (U.S. Soil Conservation Service, 1970); (2) the 
University of Florida AFSIRS computer model (Smajstria, 
1986); and (3) the Florida Irrigation Guide (U.S. Soil Conserva­

tion Service, 1982). Other sources of supplemental irrigation 
coefficients were derived from metered data or were provided 
by turf-grass authorities.

Supplemental irrigation application rates (in inches per 
acre) generated from these sources were multiplied by the num­ 
ber of irrigated acres, and a water-use value was calculated. 
From this value, estimates of the water sources (ground or 
surface) were provided by the water management district's con­ 
sumptive water-use permit files.

Power generation. Data for power generation with­ 
drawals were obtained from the water management district's 
(consumptive water-use permit files or annual reports), or 
directly from the power companies. Withdrawal data were col­ 
lected for ground and surface waters, both fresh and saline 
sources. Information on the amount of water purchased from 
public supplies was obtained from each facility along with the 
total gross power generated. Most of the water-use values for 
this category are from metered data.

Wastewater discharges. Data for domestic waste- 
water discharges were obtained from the FDEP's Domestic 
Wastewater Section, 2000 Reuse Inventory (Florida Depart­ 
ment of Environmental Protection, 2001), or from data obtained 
from the monthly operating reports submitted to FDEP (Joseph 
Doker, Florida Department of Environmental Protection, 
written commun., October 2003). Most discharge values for this 
category are from metered data. The population served was esti­ 
mated for each county by increasing the 1995 county population 
served (Marella, 1999) by the percent of growth by county 
between 1995 and 2000 (University of Florida, 2001), or by 
subtracting out the population served by septic tanks from the 
total county population. The population served by septic tanks 
in each county was estimated by multiplying the number of peo­ 
ple per household (Smith and Cody, 2001) by the number of 
septic tanks per county. A few counties showed a decline in 
domestic wastewater population served between 1995 and 
2000, most likely due to overestimating the 1995 population 
served.

Aquifer withdrawals. Estimates of water withdrawn by 
aquifer were made for each category. For public supply, com­ 
mercial-industrial (including mining) self-supplied, and power 
generation information for the aquifer of withdrawal were 
obtained from water management district's consumptive water- 
use permits for each individual user. Estimates were made for 
domestic self-supplied, agricultural self-supplied, and recre­ 
ational irrigation using information obtained from several 
ground-water studies recently conducted throughout the State 
that detailed estimates of withdrawals for selected aquifers in 
specific counties or areas (Duerr and others, 1988, Knowles and 
others, 2002, Sepulveda, 2002, and Shoemaker and Edwards, 
2003) or were made from information obtained from local 
county agencies (County Health Departments) that regulate 
domestic wells. In counties with no information, estimates were 
made by assuming 90 percent of the water withdrawn was from 
the primary aquifer used for public supply and the remaining 
10 percent from the local water table or shallow aquifer.
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Accuracy. Water withdrawals and use data presented 
herein represent the average daily quantities used, as derived 
from annual data, and are expressed in million gallons per 
day (Mgal/d). Water-use values presented in the tables are 
reported to two places to the right of the decimal or to the 
nearest 10,000 gallons per day (gal/d). Water-use values in the 
text are rounded to the nearest million gallons per day, and per­ 
centages are rounded. Water-use data published herein report 
may not be identical to the water-use data published by the 
water management districts or FDEP because of differences in 
data-collection procedures, categories, and methodology.

The accuracy of these values varies from category to cate­ 
gory. Public-supply values usually are more accurate because 
most public-supply systems meter water usage, whereas agri­ 
cultural self-supplied or domestic self-supplied values usually 
are estimated. However, a small percentage of the irrigation 
values (agricultural and recreational) for 2000 were obtained 
from metered data.

Changes. Some changes in water-use categories have 
occurred in Florida between 1970 and 2000. Most categories 
have remained the same since 1970, with the following excep­ 
tions. During the 1970's, rural water use consisted of domestic 
self-supplied and livestock. In the 1980's, livestock was added 
to the agricultural, and domestic self-supplied became a sepa­ 
rate category. For many reports, agricultural water use has 
included all irrigation, but in 1995, golf course and other recre­ 
ational irrigation were removed from the agricultural water-use 
category and placed within a separate category (recreational 
irrigation). Because estimates of water use for golf courses was 
differentiated for 1985 and 1990, data for recreational irrigation 
was substracted from agriculture for those years. Agricultural 
self-supplied was called irrigation in the 1970's, then became 
agricultural irrigation in the 1980's, with the addition of live­ 
stock and removal of recreation irrigation. Commercial-indus­ 
trial self-supplied was previously called industrial water use, 
and power generation was previously called thermoelectric 
power generation.

Miscellaneous water withdrawals and uses included in 
county totals presented in the 1985 water-use report (Marella, 
1988) included water withdrawals for residential lawn irriga­ 
tion, residential heat pumps and air-conditioning units, and 
water discharged from free-flowing wells. Because of the 
inconsistency in data from county to county for these uses, they 
were not included in the 1985 statewide totals (Marella, 1988). 
Since 1985, some data on residential lawn watering for several 
counties have been updated and are included in the recreational 
irrigation section of this report under turf grass. Water used by 
residential heat pumps and air conditioning units and water dis­ 
charged from free-flowing wells remain inconsistent between 
counties and are not included in this report.

Data for Miami-Dade County prior to 2000 are reported 
under Dade County. In 1997, Dade County officially changed 
to Miami-Dade County. All data presented herein are listed 
under Miami-Dade County.
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Water Withdrawals and Use

In 2000. the total amount of water withdrawn in 
Florida was estimated at 20,148 Mgal/d (table 1), of 
which 59 percent was saline water and 41 percent was 
freshwater (fig. 3). Ground water accounted for nearly 
62 percent of freshwater withdrawals, and surface 
water accounted for the remaining 38 percent. Almost 
all of the saline water withdrawals (99.9 percent) were 
from surface water (table 1), which was used for once- 
through cooling at 23 power generating plants. The 
saline water was withdrawn from bays or rivers along 

the coast, and then returned to those sources. Florida 
ranked second in the Nation after California in saline 
water withdrawals in 2000 (Hutson and others, 2004).

FRESH 
GROUND
WATER 

25 percent

SALINE SURFACE
WATER 

59 percent FRESH SURFACE
WATER 

16 percent

Note: Saline ground water was less than 0.1 percent

Figure 3. Total water withdrawals in Florida 
by source, 2000.

Table 1. Total water withdrawals in Florida by category, 2000

[Compiled by the U.S. Geological Survey, Tallahassee; all values in million gallons per day]

Freshwater Saline Water

Public Supply

Domestic self-supplied

Commercial-industrial self-supplied

Agricultural self-supplied

Recreational irrigation

Power generation

Ground
2,199.36

198.68

430.70

1,989.95

230.45

29.53

Surface
237.43

0.00

132.60

1,933.06

181.28

628.73

Total

2,436.79

198.68

563.30

3,923.01

411.73

658.26

Ground
0.00

0.00

0.00

0.00

0.00

3.82

Surface
0.00

0.00

1.18

0.00

0.00

11,950.82

Total

0.00

0.00

1.18

0.00

0.00

11,954.64

TOTALS 5,078.67 3,113.10 8,191.77 3.82 11,952.00 11,955.82

The amount of freshwater withdrawn monthly fluctuates 
because of variations in temperature, precipitation (rainfall), 
crop production, and tourism. More than one-half (54 percent) 
of the freshwater withdrawn in 2000 was between February and 
June (fig. 4). Seasonal variation in withdrawals is normal; how­ 
ever, severe drought conditions were still present in Florida dur­ 
ing the first half of 2000 (University of Nebraska, 2004). The 
dry conditions were present throughout most of the State, and 
three of the five water management districts (SJRWMD, 
SFWMD, and SWFWMD) issued water shortage mandates to 
help curb water use during the spring. Due to the dry conditions, 
water demands for all irrigation purposes (agriculture, recre­ 
ation, and residential lawns) were higher-than-normal in 2000.

Public supply (43 percent) and agricultural self-supplied 
(39 percent) were the largest uses of ground water in 2000, 
followed by commercial-industrial self-supplied (including 
mining) (8.5 percent), recreational irrigation (4.5 percent), 
domestic self-supplied (4 percent), and power generation

(1 percent) (fig. 5 and table 1). Agricultural self-supplied 
(62 percent) was the largest user of fresh surface water in 2000, 
followed by power generation (20 percent), public supply 
(8 percent), and recreational irrigation (6 percent), and com­ 
mercial-industrial self-supplied (4 percent) (fig. 5 and table 1). 
Overall, agricultural self-supplied accounted for 48 percent of 
the total freshwater withdrawn (ground and surface). Power 
generation accounted for nearly all (99.9 percent) of the saline 
water withdrawn.

The largest amount of freshwater was withdrawn in Palm 
Beach County, and the largest amount of saline water was with­ 
drawn in Hillsborough County (table 2). Significant withdraw­ 
als (more than 200 Mgal/d) of fresh ground water were in 
Miami-Bade, Polk, Orange, Palm Beach, Broward, and Collier 
Counties. Significant withdrawals (more than 200 Mgal/d) of 
fresh surface water occurred in Palm Beach, Hendry, and 
Escambia Counties.
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Figure 4. Average daily freshwater withdrawals by month in 
Florida, 2000.

RECREATIONAL IRRIGATION 
4.5 percent
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SELF-SUPPLIED

39 percent
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SUPPLY

43 percent
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20 percent

RECREATIONAL
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SELF-SUPPLIED 
4 percent
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1 DOMESTIC
SELF-SUPPLIED

4 percent
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NOTE: Ground-water withdrawals do not include 
1.0 percent for power generation

Figure 5. Fresh ground- and surface-water withdrawals in Florida by category, 2000.
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Table 2. Total water withdrawals in Florida by county, 2000

[Compiled by the U.S. Geological Survey, Tallahassee; all values in million gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Ground water
Fresh

59.58
6.15

12.22
5.79

143.53
273.46

4.34
35.95
30.05
33.57

202.49
13.88

123.87
3.50

154.33
91.94
24.55
2.25
8.93

15.83
21.03

3.10
41.61
90.53

197.12
49.46

157.29
197.44

3.77
87.36
21.87

8.39
6.78

90.84
120.80
45.36
28.44

1.82
9.06

122.30
67.68
43.60

537.91
1.44

46.53
32.15
59.80

281.36
117.52
273.70
139.69
43.20

330.53
40.35
52.55
80.84
30.85
40.37
88.47
26.80
26.41
46.79

2.91
97.02
4.79

10.51
4.32

5,078.67

Saline
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.68
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.82

Total
59.58
6.15

12.22
5.79

143.53
273.46

4.34
35.95
30.05
33.57

202.49
13.88

123.87
3.50

154.33
91.94
24.55
2.25
8.93

15.83
21.03

3.10
41.61
90.53

197.12
49.46

157.29
197.44

3.77
87.36
21.87
8.39
6.78

90.84
120.80
45.36
28.44

1.82
9.06

122.30
67.68
43.60

541.59
1.58

46.53
32.15
59.80

281.36
117.52
273.70
139.69
43.20

330.53
40.35
52.55

  80.84
30.85
40.37
88.47
26.80
26.41
46.79

2.91
97.02
4.79

10.51
4.32

5,082.49

Fresh
0.57
1.73

45.68
0.06

39.20
28.35

1.79
28.04

1.29
0.52

27.55
0.21
9.51
0.03
1.65

225.31
3.60
0.00
7.40
0.32

53.64
1.65
0.11
0.61

314.99
0.99

17.26
94.28

0.32
161.08
91.23
0.17
0.16
9.77

39.77
0.30
2.63
0.00
0.17

64.65
2.10

155.27
28.68

0.62
0.48
0.46

12.03
16.72
26.03

1,005.48
2.24
3.58

33.73
48.92

3.16
198.92

0.35
5.91
1.78

17.69
101.41

3.02
0.02

137.72
28.38

1.81
0.00

3,113.10

Surface water
Saline

0.00
0.00

265.05
0.00

1,079.28
1,512.39

0.00
0.00

393.90
0.00
0.00
0.00
0.00
0.00

661.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3,188.00
0.00

39.01
0.00
0.00
0.00
0.00

492.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00

33.19
0.00
1.18
0.00
0.00
0.00
0.00

433.02
1,956.50

419.11
0.00
0.00
0.00

1,477.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11,952.00

Total

0.57
1.73

310.73
0.06

1,118.48
1,540.74

1.79
28.04

395.19
0.52

27.55
0.21
9.51
0.03

662.80
225.31

3.60
0.00
7.40
0.32

53.64
1.65
0.1 L
0.61

314.99
0.99

17.26
3,282.28

0.32
200.09

91.23
0.17
0.16
9.77

532.04
0.30
2.63
0.00
0.17

64.65
2.10

155.27
61.87
0.62
1.66
0.46

12.03
16.72
26.03

1,438.50
1,958.74

422.69
33.73
48.92

3.16
1.676.87

0.35
5.91
1.78

17.69
101.41

3.02
0.02

137.72
28.38

1.81
0.00

15,065.10

Fresh
60.15
7.88

57.90
5.85

182.73
301.81

6.13
63.99
31.34
34.09

230.04
14.09

133.38
3.53

155.98
317.25

28.15
2.25

16.33
16.15
74.67

4.75
41.72
91.14

512.11
50.45

174.55
291.72

4.09
248.44
113.10

8.56
6.94

100.61
160.57
45.66
31.07

1.82
9.23

186.95
69.78

198.87
566.59

2.06
47.01
32.61
71.83

298.08
143.55

1,279.18
141.93
46.78

364.26
89.27
55.71

279.76
31.20
46.28
90.25
44.49

127.82
49.81

2.93
234.74

33.17
12.32
4.32

8,191.77

Total water
Saline

0.00
0.00

265.05
0.00

1,079.28
1,512.39

0.00
0.00

393.90
0.00
0.00
0.00
0.00
0.00

661.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3,188.00
0.00

39.01
0.00
0.00
0.00
0.00

492.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00

36.87
0.14
1.18
0.00
0.00
0.00
0.00

433.02
1,956.50

419.11
0.00
0.00
0.00

1,477.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11,955.82

Total
60.15
7.88

322.95
5.85

1,262.01
1,814.20

6.13
63.99

425.24
34.09

230.04
14.09

133.38
3.53

817.13
317.25

28.15
2.25

16.33
16.15
74.67
4.75

41.72
91.14

512.11
50.45

174.55
3,479.72

4.09
287.45
113.10

8.56
6.94

100.61
652.84

45.66
31.07

1.82
9.23

186.95
69.78

198.87
603.46

2.20
48.19
32.61
71.83

298.08
143.55

1,712.20
2,098.43

465.89
364.26

89.27
55.71

1,757.71
31.20
46.28
90.25
44.49

127.82
49.81

2.93
234.74

33.17
12.32
4.32

20,147.59

1
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Water Source and Use Category

Ground water was the source of drinking water for 
14.75 million people (92 percent) in Florida during 2000. 
Florida, the largest user of ground water east of the Mississippi 
River, ranked fifth in the Nation in ground-water withdrawals in 
2000 (Hutson and others, 2004). Ground water is available 
throughout the State, and generally needs little or no treatment 
prior to use. Florida accounted for about 78 percent of the total 
water withdrawn from the Floridan aquifer system (4,020 
Mgal/d) in the southeastern United States (Marella and Berndt, 
2005). About 62 percent of the ground water withdrawn in

87° 86° 85° 84'

Florida was obtained from the Floridan aquifer system (3,125 
Mgal/d), which underlies most of the State (fig. 6). Polk, 
Orange, Hillsborough, and Duval Counties were the largest 
users of water from the Floridan aquifer system (table 3). The 
Biscayne aquifer was the source for about 17 percent of ground 
water, whereas the remaining 21 percent was obtained from 
unnamed surficial aquifers, the intermediate aquifer, and the 
sand-and-gravel aquifer (fig. 6 and table 3). Surficial aquifers 
are primarily used for household wells (domestic self-supplied) 
or in areas where the Floridan aquifer system is nonpotable or 
too deep to be used economically.

83°

-_ ' 1 

EXPLANATION

SAND-AND-GRAVEL AQUIFER 

FLORIDAN AQUIFER SYSTEM

UNNAMED SURFICIAL AQUIFERS 
AND INTERMEDIATE AQUIFERS, 
UNDIFFERENTIATED

BISCAYNE AQUIFER

FLORIDAN BISCAYNE UNNAMED INTERMEDIATE SAND-AND-
AQUIFER AQUIFER SURFICIAL AQUIFERS GRAVEL
SYSTEM AQUIFERS AQUIFER 25 50 75 100 MILES

0 25 50 75 100 KILOMETERS

Figure 6. Approximate areal extent throughout which principal aquifers in Florida are the primary source of ground water and quantity 
of ground-water withdrawals, 2000. (Map modified from Vecchioli and Foose, 1985.)
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Table 3. Total ground-water withdrawals by principal aquifer in Florida by county, 2000

[Compiled by the U.S. Geological Survey. Tallahassee; all values in million gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Biscayne 
Aquifer

0.00
0.00
0.00
0.00
0.00

273.37
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

537.91
0.11
0.00
0.00
0.00
0.00
0.00

63.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

874.63

Floridan 
Aquifer

59.16
5.95

12.02
5.60

123.55
0.09
4.25
7.32

29.35
32.97
4.37

13.51
110.01

3.42
150.00

0.00
20.58

2.23
8.75

15.70
7.65
2.57

41.54
81.73
0.25

49.32
133.77
194.86

3.64
74.01
21.55

8.31
6.72

90.41
19.40
44.93
28.04

1.77
8.94

118.25
66.04

5.79
3.68
1.37

43.62
32.02
47.76

280.48
1 14.65

6.45
139.24
43.16

317.73
39.85
46.69
46.98

9.03
27.23
88.20
26.34
26.14
46.70

2.80
96.72
4.79

10.49
4.18

3,124.62

Intermediate 
Aquifer

0.00
0.00
0.00
0.00
0.00
0.00
0.00

27.11
0.00
0.00

115.86
0.00

13.86
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.71
0.00
0.00
8.80

126.17
0.00

23.43
2.34
0.00
0.00
0.00
0.00
0.00
0.00

32.71
0.00
0.00
0.00
0.00
4.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11.56
0.00
0.00
0.00
0.00

13.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

379.70

Sand-Gravel 
Aquifer

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

91.94
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

21.82
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

113.76

Surficial 
Aquifer

0.42
0.20
0.20
0.19

19.98
0.00
0.09
1.52
0.70
0.60

82.26
0.37
0.00
0.08
4.33
0.00
3.97
0.02
0.18
0.13

12.67
0.53
0.07
0.00

70.70
0.14
0.09
0.24
0.13

13.35
0.32
0.08
0.06
0.43

68.69
0.43
0.40
0.05
0.12
0.00
1.64

37.81
0.00
0.10
2.91
0.13

12.04
0.88
2.87

204.01
0.45
0.04
1.24
0.50
5.86

33.86
0.00
0.04
0.27
0.46
0.27
0.09
0.11
0.30
0.00
0.02
0.14

589.78

Total

59.58
6.15

12.22
5.79

143.53
273.46

4.34
35.95
30.05
33.57

202.49
13.88

123.87
3.50

154.33
91.94
24.55
2.25
8.93

15.83
21.03

3.10
41.61
90.53

197.12
49.46

157.29
197.44

3.77
87.36
21.87

8.39
6.78

90.84
120.80
45.36
28.44

1.82
9.06

122.30
67.68
43.60

541.59
1.58

46.53
32.15
59.80

281.36
117.52
273.70
139.69
43.20

330.53
40.35
52.55
80.84
30.85
40.37
88.47
26.80
26.41
46.79

2.91
97.02

4.79
10.51
4.32

5,082.49
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Florida ranked twenty-seventh in the Nation in fresh 
surface-water withdrawals in 2000 (Hutson and others, 2004). 
The primary users of surface water throughout Florida are irri- 
gators and power plants, which used about 82 percent of the 
fresh water. The majority of fresh surface water used is in the 
Southern Florida subregion (fig. 7) and is associated with Lake 
Okeechobee and the Everglades Agricultural Area of Glades, 
Hendry, and Palm Beach Counties (fig. 7). This area is inten­ 
sively irrigated for sugarcane and vegetables and accounted for 
nearly two-thirds of the surface-water withdrawals during 2000.

Most of the surface water used in Florida is from managed 

and maintained canal systems or large water bodies. Major 

sources of fresh surface water for irrigation include Lake

Okeechobee and associated canals (Glades, Hendry, Martin, 
Palm Beach, and St. Lucie Counties), the Caloosahatchee River 
(Glades, Hendry, and Lee Counties), and the headwaters of the 
Upper St. Johns River (Brevard, Indian River, Okeechobee, and 
St. Lucie Counties). Surface water from these sources is most 
often diverted through canals or ditches, then pumped or 
gravity-fed onto fields or groves. A large percentage of the 
water that is flooded onto fields or groves is unused and pumped 
back into the canals or ditches for further use. Throughout the 
remainder of Florida, surface water for irrigation is obtained 
from local canals, ditches, lakes, ponds, small rivers, creeks, or 
tributaries. Many of the canals, ditches, or ponds that are used 
for irrigation are augmented with ground water.

Altamaha-St. Mary's 
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EXPLANATION
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I63|i4|
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Figure 7. General location of hydrologic units in Florida and fresh ground- and surface-water withdrawals within these 
units, 2000. (Map from U.S. Geological Survey, 1975; and Seaber and others, 1984.)
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Public Supply

The public-supply category refers to water distributed by a 
publicly- or privately-owned community water system to the 
public. A total of 2,030 community water systems in Florida 
met this criteria in 2000 (Kenna Study, Florida Department of 
Environmental Protection, written commun., 2004: and Drink­ 
ing Water Quick Look Report, Florida Department of Environ­ 
mental Protection, written commun., June 2000). For this 
report, water-use data were collected for 1.156 systems that 
either served 400 people or more, or withdrew 10,000 gal/d 
(0.01 Mgal/d) or more. Water withdrawals from the inventoried 
systems totaled 2,437 Mgal/d and accounted for an estimated 
99.7 percent of total public-supply withdrawals in 2000. Water 
withdrawn by the uninventoried systems was estimated to be 
about 8 Mgal/d (874 systems multiplied by 0.009 Mgal/d) and 
is accounted for under domestic self-supplied.

Water withdrawals for public supply in Florida in 2000 
totaled 2,437 Mgal/d, of which 90 percent was obtained from 
ground water and 10 percent from surface water (table 4). 
Nearly 88 percent (14.03 million) of the State's 15.98 million 
residents obtained their drinking water from a public-supply 
water system (table 4). Of those 14.03 million residents using 
public-supply drinking water, 91 percent (12.80 million) were 
supplied from ground-water sources, and the remaining 9 per­ 
cent (1.23 million) received water from surface-water sources.

Florida ranked second in the Nation to California in 
ground-water withdrawals for public supply (Hutson and oth­ 
ers, 2004). The Floridan aquifer system supplied nearly 53 per­ 
cent of the total public-supply withdrawals (fig. 8) and served 
an estimated 6.9 million people. The Biscayne aquifer supplied

BISCAYNE 
AQUIFER 

32 percent
FLORIDAN 
AQUIFER 
SYSTEM

53 percent

INTERMEDIATE AQUIFER 
3 percent

SAND-AND-GRAVEL 
AQUIFER 
2 percent 

UNNAMED
SURFICIAL AQUIFERS 

10 percent

Figure 8. Public-supply ground-water withdrawals in Florida by 
principal aquifer, 2000.

32 percent of the total public-supply withdrawals and served 
nearly 4 million people.

The Hillsborough River and Tampa Bypass Canal in Hills- 
borough County supplied 34 percent of the total surface water 
for public supply and Deer Point Lake in Bay County supplied 
19 percent. Other significant surface-water sources of public 
supply water include the Braden and Manatee Rivers in Mana­ 
tee County, Clear Lake in Palm Beach County, Lake Washing­ 
ton in Brevard County, and the Peace River and Shell Creek in 
Charlotte and De Soto Counties. Several of the public-supply 
water systems that use surface water also augment their water 
supply with ground water or stored surface water in an aquifer 
(Aquifer Storage and Recovery Systems) for later use.

Public-supply withdrawals in 2000 were smallest in 
September and largest in May (fig. 9). Seasonal differences in 
residential demands are caused by variations in temperature, 
precipitation, and tourism. Extreme dry conditions occurred 
between February and June of 2000 and the result was higher 
water demands from public supply primarily for lawn irrigation 
during these months. Lawn irrigation in central and south 
Florida occurs throughout the entire year.

Public suppliers provide water (deliveries) for domestic 
(residential), commercial, industrial, public, and other uses (see 
Glossary). The public-use category includes firefighting, sys­ 
tem maintenance, and water that is lost to leakage or processing 
(for desalination or lime-softening). Domestic water use, which 
includes indoor and outdoor residential uses, accounted for
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Table 4. Public-supplied population, water use, withdrawals, transfers, and treated water in Florida by county, 2000

[Compiled by the U.S. Geological Survey, Tallahassee; water values in million gallons per day; per capita in gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Population
Total 1
217,955

22,259
148,217
26,088

476,230
1.623,018

13,017
141,627
118,085
140,814
251,377
56,513
32.209
13,827

778,879
294,410

49,832
11,057
45.087
14,437
10,576
13,332
13,327
26,938
36,210

130,802
87,366

998,948
18,564

112,947
46,755
12,902
7,022

210,528
440,888
239,452

34,450
7,021

18.733
264,002
258,916
126,731

2,253,362
79,589
57.663

170.498
35,910

896,344
172,493

1,131,184
344,765
921,482
483,924

70,423
123,135
192,695
1 17,743
325,957
365,196

53.345
34,844
19,256
13,442

443,343
22,863
40,601
20,973

15,982,378

Public supply
179,118

4,326
129,300

8,338
458,282

1,603,081
4,224

115,564
66,234

100,785
226.175

21,235
11,233
4,622

736,838
279,294

43,953
9,258

27,632
1,850
4,782

10,338
6,366

13.571
20,457

116,025
69,820

854,750
5,860

95,337
16.348
5.010
1,264

171,137
357,289
198,937

11,066
2,764
7,166

250,270
136,842
87,100

2,207,800
78,885
24.875

158,504
21,600

813,152
128,932

1,035,732
275,800
914,110
396,543

23,311
105,104
122,960
110,108
277.065
339,403

28,243
9,393

10,289
3,155

414,851
9,285

39,024
7,565

14,029,530

Use
Total
28.26

0.88
51.17

1.38
53.35

258.06
0.75

14.21
13.97
14.77
52.40

3.67
1.90
0.67

119.12
43.56

6.22
1.92
4.34
0.27
0.55
1.47
0.95
1.78
4.72

20.27
9.14

155.07
1.38

13.93
2.46
0.72
0.20

39.92
52.37
35.70
2.16
0.39
1.65

39.81
27.99
18.45

377.27
17.02
6.81

22.97
2.23

186.15
30.00

229.84
35.23

116.02
75.49

3.20
16.49
17.95
14.54
36.09
66.90
4.44
1.40
1.73
0.36

54.90
2.19
7.35
1.16

2,429.68

Per capita
158
203
396
166
116
161
178
123
211
147
232
173
169
145
162
156
142
207
157
146
115
142
149
131
231
175
131
181
235
146
150
144
158
233
147
179
195
141
230
159
205
212
171
216
274
145
103
229
233
222
128
127
190
137
157
146
132
130
197
157
149
168
114
132
236
188
153

174

Total
28.26
0.88

51.17
1.38

27.74
258.06

0.75
7.28

13.97
14.77
52.40
3.67

10.59
0.67

119.12
44.63

6.22
1.92
4.34
0.27
0.55
1.47
0.95
1.78
4.72

20.27
9.14

166.39
1.38

13.93
2.46
0.72
0.20

39.92
52.37
35.70

2.16
0.39
1.65

49.92
27.99
18.45

394.29
0.00
6.81

22.97
2.23

211.76
30.00

229.84
102.67
39.88
75.49
3.20

16.49
17.95
13.47
28.71
66.90
4.44
1.40
1.73
0.36

54.90
2.19
7.35
1.16

2,436.79

Withdrawals
Ground

28.26
0.88
6.28
1.38

13.66
258.06

0.75
3.29

13.97
14.77
47.17

3.67
4.49
0.67

119.12
44.63

6.22
1.92
3.06
0.27
0.55
1.47
0.95
1.78
0.95

20.26
9.14

85.51
1.38

13.93
2.46
0.72
0.20

39.92
49.09
35.70

2.16
0.39
1.65

13.87
27.99
18.45

394.29
0.00
6.81

22.97
0.54

211.76
30.00

194.57
102.67
39.88
75.43

3.20
16.49
17.95
13.47
27.86
66.90
4.44
1.40
1.73
0.36

54.90
2.19
7.35
1.16

2,199.36

Surface
0.00
0.00

44.89
0.00

14.08
0.00
0.00
3.99
0.00
0.00
5.23
0.00
6.10
0.00
0.00
0.00
0.00
0.00
1.28
0.00
0.00
0.00
0.00
0.00
3.77
0.01
0.00

80.88
0.00
0.00
0.00
0.00
0.00
0.00
3.28
0.00
0.00
0.00
0.00

36.05
0.00
0.00
0.00
0.00
0.00
0.00
1.69
0.00
0.00

35.27
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

237.43

Imports
0.00
0.00
0.00
0.00

25.61
0.00
0.00
7.72
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

17.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00

78.74
0.00
0.00
0.00
0.00
1.07

10.62
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

140.80

Transfers
Exports

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.63
0.00
0.00
1.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
9.71
0.00
0.00

17.02
0.00
0.00
0.00
0.00

25.61
0.00
0.00

67.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

140.78

Losses

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.79
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.60
0.00
0.00
0.00
0.00
0.00
3.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

7.11

Treated
Water

0.00
0.00
0.00
0.00
0.00
0.09
0.00
3.29
0.00
0.00

22.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.23
0.00
0.00
0.00
0.00

24.37
0.00
0.00
0.00
0.00
0.00
0.00
2.82
0.00
0.00
0.00
0.00
0.00
0.00
0.00

18.27
0.00
0.00
0.00
0.00
0.00
5.65
0.00

12.11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

95.29

'University of Florida, 2001.
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61 percent of the public-supply withdrawals (fig. 10 and 
table 5) in 2000. Domestic use was derived from the residual of 
the total public-supply net water use in each county minus the 
commercial, industrial, public, and other uses. Commercial 
(19 percent) and industrial (4 percent) water deliveries were 
estimated by multiplying county employment totals (U.S. 
Census Bureau, 2002) by a water-use coefficient based on aver­ 
age water use per employee (Davis and others, 1988) for various 
commercial and industrial employment sectors (Bucca and 
Marella, 1992). Deliveries to commercial and industrial users 
increased from 162 Mgal/d (Pride, 1973) in 1970, to 558 Mgal/d 
in 2000 (table 5), or more than 240 percent. The percentage of 
public-supplied water provided for public uses (including 
losses) in the southeastern United States (14 percent) and the 
percent of water provided for other uses (irrigation and power 
generation) in the southeastern United States (1 percent) were 
obtained from the American Water Works Association (1992). 
Some specific data for water losses were provided directly from 
the individual users, estimated from data provided by the water 
management districts, or obtained from the FDEP's monthly 
operating reports. Estimates of the use or deliveries of public- 
supply water for each county in Florida are presented in table 5. 

The statewide public-supply per capita use for Florida was 
174 gal/d. This value is the total public-supply water withdrawn 
(2,437 Mgal/d) divided by the total population served by public 
supply (14.03 million). Per capita use computed in this manner 
includes water delivered for residential, commercial, industrial, 
public and other uses. The public-supply per capita for 2000 is 
higher than previous years with the exception of 1980 (fig. 11). 
Both 1980 and 2000 are years that had dry conditions statewide 
that affected public-supply water demands primarily for resi­ 
dential lawn irrigation. The statewide public-supply per capita 
use was slightly lower than the national average for 2000 of 
180 gal/d (Hutson and others, 2004). The national average is 
heavily influenced by the arid western states.

COMMERCIAL 
19 percent

OTHER USE 
1 percent

PUBLIC
USE 

15 percent

INDUSTRIAL 
4 percent

Figure 10. Public-supply water use (deliveries) in Florida, 
2000.

Florida's average for domestic (residential) per capita use 
of 106 gal/d (table 5) in 2000 is slightly higher than the 
103 gal/d in 1995 (Marella, 1999). The per capita use for 
domestic (residential) deliveries in Florida has been decreasing 
since the average of 144 gal/d in 1980 (Solley and others, 1983), 
primarily as a result of (1) conservation efforts and the use of 
more efficient water fixtures; (2) the use of reclaimed wastewa- 
ter as a source of water for lawn irrigation; (3) the use of 
xeriscape landscaping; and (4) a change in the way domestic 
water use was derived between 1980 and 2000. The increase 
between 1995 and 2000 probably can be attributed to the dry 
conditions during 2000. It is estimated that between 25 and 
75 percent of the domestic use in Florida is for outdoor pur­ 
poses during certain times of the year.

The largest water withdrawals for public supply in 2000 
were in Miami-Dade and Broward Counties (table 4). Miami- 
Dade Water and Sewer is the single largest water supplier in the 
State followed by Tampa Bay Water. Miami-Dade Water and 
Sewer withdrew 346 Mgal/d of water and served 2.0 million 
people; Tampa Bay Water withdrew 270 Mgal/d and served 
1.7 million people (Southwest Florida Water Management 
District, 2002). Miami-Dade Water and Sewer obtains all of its 
water from the Biscayne aquifer (http://www.miamidade.gov) 
through several large wellfields within the county. Tampa Bay 
Water obtains about 70 percent of its water from 12 Floridan 
aquifer system wellfields (http://www.tampabaywater.org) 
located in three counties (Hillsborough, Pasco, and Pinellas)
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Figure 11. Historical public supply average daily per 
capita use in Florida, 1950-2000. (Modified from Marella, 
1999.)
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Table 5. Estimated public supply water use (deliveries), and per capita use in Florida by county, 2000

[Compiled by the U.S. Geological Survey, Tallahassee; water values in million gallons per day; per capita in gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Population 
served

179,118
4,326

129,300
8,338

458,282
1,603,081

4,224
115,564
66.234

100,785
226.175
21,235
11,233
4.622

736.838
279,294
43,953

9,258
27,632

1,850
4,782

10,338
6,366

13,571
20,457

116,025
69,820

854,750
5,860

95,337
16,348
5.010
1.264

171,137
357,289
198,937

11,066
2.764
7.166

250,270
136,842
87,100

2,207,800
78,885
24,875

158,504
21,600

813,152
128,932

1,035,732
275,800
914,110
396,543

23,311
105,104
122,960
110,108
277.065
339.403
28,243

9,393
10,289
3,155

414.851
9,285

39,024
7.565

14,029,530

Public supply water use (deliveries), in million gallons per day

Domestic 
(residential)

15.18
0.37

13.73
0.76

31.82
167.93

0.43
8.59
9.62
9.86

30.33
1.74
1.15
0.40

69.88
28.13
4.25
1.40
2.78
0.11
0.33
1.05
0.55
1.19
2.06

15.26
5.04

89.64
0.80
6.92
1.10
0.43
0.09

29.36
26.04
20.34

1.35
0.27
0.66

27.40
17.25
10.77

245.18
10.62
4.03

14.44
1.32

103.95
20.01

151.64
24.09
61.45
50.28

1.63
10.07
10.29
10.77
14.95
46.38

3.22
0.68
0.98
0.17

34.21
1.59
5.20
0.54

1,484.05

Commercial

8.03
0.33
4.74
0.34

11.64
45.18

0.16
2.45
2.03
2.38
7.61
1.20
0.42
0.12

26.13
8.17
0.81
0.21
0.74
0.10
0.10
0.17
0.25
0.29
0.40
1.79
2.59

36.11
0.33
2.93
0.87
0.16
0.07
3.96

11.27
9.36
0.40
0.06
0.35
5.39
5.03
3.69

66.16
3.67
1.39
4.55
0.54

48.53
5.15

34.78
5.25

31.22
11.24
0.93
3.56
3.24
1.41

11.44
9.09
0.42
0.43
0.36
0.12

10.90
0.25
1.00
0.37

464.36

Industrial

0.81
0.05

25.03
0.08
1.89
6.24
0.04
0.19
0.22
0.31
0.84
0.18
0.04
0.05
5.24
0.72
0.23
0.02
0.17
0.02
0.03
0.03
0.01
0.03
1.55
0.18
0.14
6.06
0.05
0.46
0.13
0.02
0.01
0.62
1.45
0.64
0.09
0.01
0.39
1.05
1.52
0.49
9.34
0.18
0.37
0.53
0.04
5.75
0.34
4.35
0.61
5.95
2.65
0.16
0.39
0.47
0.18
1.40
1.39
0.14
0.08
0.13
0.02
1.55
0.02
0.05
0.08

93.50

Per capita use, in gallons 
Total per day

Other Public uses and use 
uses losses

0.28
0.01
0.51
0.01
0.53
2.58
0.01
0.14
0.14
0.15
0.52
0.04
0.02
0.01
1.19
0.44
0.06
0.02
0.04
0.00
0.01
0.01
0.01
0.02
0.05
0.20
0.09
1.55
0.01
0.14
0.02
0.01
0.00
0.39
0.52
0.36
0.02
0.00
0.02
0.40
0.27
0.18
3.77
0.17
0.07
0.23
0.02
1.86
0.30
2.30
0.35
1.16
0.75
0.03
0.17
0.18
0.15
0.36
0.67
0.04
0.01
0.02
0.00
0.55
0.02
0.07
0.01

24.24

3.96
0.12
7.16
0.19
7.47

36.13
0.11
2.84
1.96
2.07

13.10
0.51
0.27
0.09

16.68
6.10
0.87
0.27
0.61
0.04
0.08
0.21
0.13
0.25
0.66
2.84
1.28

21.71
0.19
3.48
0.34
0.10
0.03
5.59

13.09
5.00
0.30
0.05
0.23
5.57
3.92
3.32

52.82
2.38
0.95
3.22
0.31

26.06
4.20

36.77
4.93

16.24
10.57
0.45
2.30
3.77
2.03
7.94
9.37
0.62
0.20
0.24
0.05
7.69
0.31
1.03
0.16

363.53

28.26
0.88

51.17
1.38

53.35
258.06

0.75
14.21
13.97
14.77
52.40
3.67
1.90
0.67

119.12
43.56

6.22
1.92
4.34
0.27
0.55
1.47
0.95
1.78
4.72

20.27
9.14

155.07
1.38

13.93
2.46
0.72
0.20

39.92
52.37
35.70
2.16
0.39
1.65

39.81
27.99
18.45

377.27
17.02
6.81

22.97
2.23

186.15
30.00

229.84
35.23

1 16.02
75.49

3.20
16.49
17.95
14.54
36.09
66.90
4.44
1.40
1.73
0.36

54.90
2.19
7.35
1.16

2,429.6s1

Public 
supply

158
203
396
166
116
161
178
123
211
147
232
173
169
145
162
156
142
207
157
146
115
142
149
131
231
175
131
181
235
146
150
144
158
233
147
179
195
141
230
159
205
212
171
216
274
145
103
229
233
222
128
127
190
137
157
146
132
130
197
157
149
168
114
132
236
188
153

174

Domestic 
(residential)

85
86

106
91
69

105
102
74

145
98

134
82

102
87
95

101
97

151
101
59
69

102
86
88

101
132
72

105
137
73
67
86
71

172
73

102
122
98
92

109
126
124
111
135
162

91
61

128
155
146
87
67

127
70
96
84
98
54

137
114
72
95
54
82

171
133
71

106

'Does not include 7.11 million gallons per day of transfer losses as reported in table 4.
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and the remaining 30 percent from surface water sources in Hills- 
borough County. Other counties with significant withdrawals 
(more than 100 Mgal/d) of public-supply water are Palm Beach, 
Orange, Hillsborough, Duval. and Pasco (table 4). Several coun­ 
ties rely on water imported from other counties. Most of these 
transfers occur in Hillsborough, Pasco, and Pinellas Counties as 
Tampa Bay Water moves water from wellfields to suppliers 
(table 4). Miami-Dade County's water withdrawals also included 
water supplied (exported) to neighboring Monroe County 
(17 Mgal/d) for public supply throughout the Florida Keys.

Water withdrawals for public supply in Florida have 
increased steadily since water-use data were first collected. Total 
public-supply withdrawals increased 1,330 percent between 
1950 and 2000 (fig. 12). Over this same period, the population of 
Florida increased approximately 475 percent, from 2.77 million 
in 1950 (Dietrich, 1978) to 15.98 million in 2000 (University of 
Florida, 2001). In addition to the increase in the State's popula­ 
tion, the percentage of the population that relies on public supply 
for drinking water increased. In 1950, about 60 percent of the 
State's population was served by a public supplier; this percent­ 
age increased to 86 percent in 1985 (Marella, 1988), and has 
increased to 88 percent in 2000. Public-supply withdrawals 
increased 175 percent between 1970 and 2000, and 17 percent 
between 1995 and 2000. A significant part of the recent increase 
is a result of higher demands primarily for lawn watering caused 
by dry conditions during the Spring of 2000.

PUBLIC-SUPPLY
2,500

SURFACE WATER 

| | GROUND WATER

1950 55 60 65 70 75 80 85 90 95 2000 

YEAR

Figure 12. Historical public-supply freshwater with­ 
drawals in Florida by source, 1950-2000. (Modified from 
Marella, 1999.)

The use of nonpotable water (treated water) for public sup­ 
ply has increased steadily in Florida since 1985 (Dykes and Con- 
Ion, 1989; Marella, 1995). In 2000, about 95 Mgal/d of nonpota­ 
ble ground water was treated using desalination techniques or 
diluted with freshwater to meet the FDEP drinking-water stan­ 
dards for potable water (see glossary). The use of desalination or 
dilution of ground water for public supply was documented in 
nine counties (Broward, Charlotte, Collier, Indian River, Lee, 
Martin, Palm Beach, St. Lucie, and Sarasota) (table 4). This non- 
potable water (sometimes referred to as brackish water) is 
included in the freshwater category for this report, thus water 
withdrawn for public supply in 2000 was freshwater. Future use 
of treated water will increase because several large desalination 
plants are currently being constructed that will utilize surface 
water.

Domestic Self-Supplied
The domestic self-supplied category comprises users that 

withdraw small quantities of potable water without need of a per­ 
mit from the water management districts. Domestic self-supplied 
use includes water withdrawn by individual households (domes­ 
tic wells) and by the 874 small public-supply systems (with a 
daily average pumpage of less than 0.01 Mgal/d) not inventoried 
under public supply. For this report, it was assumed that all peo­ 
ple not served by the 1,156 inventoried public suppliers are self- 
supplied. Of the 199 Mgal/d withdrawn for domestic self-sup­ 
plied use in 2000, an estimated 96 percent (191 Mgal/d) was 
from domestic wells and 4 percent (8 Mgal/d) was from the 874 
small public supply systems not inventoried. Withdrawals of 
more than 10 Mgal/d for domestic self-supplied use in 2000 
occurred in Marion, Polk, and Palm Beach Counties (table 6). It 
is assumed that water withdrawals for this category were derived 
exclusively from ground water because of its good quality and its 
widespread availability. About 62 percent of the domestic self- 
supplied water was obtained from the Floridan aquifer system 
(fig. 13); the remaining 38 percent was obtained from local water 
table or shallow aquifers (Biscayne, intermediate, sand-and- 
gravel, and the unnamed surficial aquifers). In many areas of 
Florida, the shallow or water table aquifers yield sufficient water 
for domestic purposes, especially where the Floridan aquifer sys­ 
tem is relatively deep or has poor water quality.

In 2000, an estimated 1.95 million people in Florida were 
included in the domestic self-supplied category (table 6). 
According to the U.S. Census Bureau (1993), 795,560 house­ 
holds in Florida used an individual well as their primary source 
of drinking water in 1990, however the Census did not compile 
this data for 2000. Based on a statewide population growth rate 
of 23.5 percent between 1990 and 2000 (University of Florida, 
2001), the number of households in 2000 with domestic wells 
would be nearly 982,500 (table 6). Estimated water used per well 
would be slightly less than 200 gal/d in 2000. Many additional 
households in Florida have individual wells or pump from canals 
for irrigation purposes only, and these withdrawals are not 
included in this category.
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Table 6. Domestic self-supplied population and water withdrawals in Florida by county, 2000
[Compiled by the U.S. Geological Survey, Tallahassee]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Total 1

217,955
22,259

148,217
26,088

476,230
1,623,018

13,017
1 41, 627
118,085
140,814
251,377

56.513
32,209
13,827

778,879
294,410
49,832
11,057
45,087
14,437
10,576
13,332
13,327
26,938
36,210

130,802
87,366

998,948
18,564

112,947
46,755
12.902
7,022

210,528
440,888
239,452
34,450

7,021
18,733

264.002
258,916
126,731

2,253,362
79,589
57,663

170.498
35,910

896,344
172,493

1,131,184
344,765
921,482
483,924

70,423
123,135
192,695
117,743
325,957
365,196

53,345
34,844
19,256
13,442

443,343
22,863
40,601
20,973

15,982,378

Population

Public supply

179,118
4,326

129,300
8,338

458,282
1,603,081

4,224
115,564
66,234

100,785
226.175

21,235
11,233
4,622

736,838
279,294
43,953

9.258
27,632

1,850
4,782

10,338
6,366

13,571
20,457

116,025
69,820

854,750
5,860

95,337
16.348
5,010
1,264

171,137
357,289
198,937

11.066
2,764
7,166

250,270
136,842
87,100

2,207,800
78,885
24.875

158,504
21,600

813,152
128,932

1,035,732
275,800
914,110
396,543

23,311
105,104
122,960
110,108
277,065
339,403
28,243

9,393
10,289
3,155

414,851
9,285

39,024
7.565

14,029,530

Withdrawals, in million gallons per day

Self-supplied

38,837
17,933
18,917
17,750
17,948
19,937
8,793

26,063
51,851
40,029
25,202
35,278
20,976

9,205
42,041
15.116
5,879
1,799

17,455
12,587
5,794
2,994
6.961

13,367
15,753
14,777
17,546

144,198
12,704
17,610
30,407

7,892
5,758

39,391
83,599
40,515
23,384
4,257

11,567
13,732

122,074
39,631
45.562

704
32,788
11,994
14,310
83,192
43,561
95,452
68,965
7,372

87,381
47,112
18,031
69,735

7,635
48,892
25,793
25,102
25,451

8,967
10,287
28,492
13,578

1,577
13,408

1,952,848

People per 
household2

2.34
2.86
2.43
2.58
2.35
2.45
2.53
2.18
2.20
2.77
2.39
2.56
2.70
2.44
2.51
2.45
2.32
2.28
2.69
2.61
2.51
2.42
2.60
3.06
3.09
2.32
2.30
2.51
2.43
2.25
2.44
2.53
2.66
2.34
2.31
2.34
2.44
2.51
2.57
2.29
2.36
2.23
2.84
2.23
2.59
2.49
2.69
2.61
2.79
2.34
2.30
2.17
2.52
2.48
2.44
2.47
2.63
2.13
2.59
2.27
2.54
2.51
2.76
2.32
2.57
2.35
2.46

2.46

Households 
with wells

18,503
5,472

14,599
6,321

22,458
7,778
3,465
6,670

33.424
19,055
11,382
12,812
7,235
4,881

45,073
1,460
2,606
1,647
6,226
4,200
1.252
2,927
2,566
5,394
3,717

13,499
14,284
70,947

5.528
18,773
12,129
3,722
2,228

29,839
29,384
12,576
9,829
1,657
4,593
7,388

59,723
19.247
19,193

1,255
13,059
3,360
6,915

26,115
13,375
43,021
43,376
4,385

45,174
27,959
14,286
29.577

3.062
28,710
14,963
11,287
9,970
5,150
2,275

28.813
4,584
9,308
6,870

982,511

Total

4.12
1.90
2.01
1.89
1.90
2.11
0.93
3.55
7.20
4.24
2.67
3.74
2.16
0.98
4.46
1.60
0.62
0.19
1.85
1.33
0.61
0.32
0.74
0.64
1.67
1.41
1.68
4.71
1.35
1.87
3.22
0.84
0.61
4.27
8.86
4.29
3.95
0.45
1.23
0.17
16.42
4.20
4.83
0.08
3.48
1.27
1.52
8.82
4.61
10.12
4.50
0.41
12.45
4.99
1.91
7.39
0.81
0.43
2.73
4.57
2.70
0.95
1.10
3.02
1.44
0.17
1.42

198.68

Ground

4.12
1.90
2.01
1.89
1.90
2.11
0.93
3.55
7.20
4.24
2.67
3.74
2.16
0.98
4.46
1.60
0.62
0.19
1.85
1.33
0.61
0.32
0.74
0.64
1.67
1.41
1.68
4.71
1.35
1.87
3.22
0.84
0.61
4.27
8.86
4.29
3.95
0.45
1.23
0.17

16.42
4.20
4.83
0.08
3.48
1.27
1.52
8.82
4.61

10.12
4.50
0.41

12.45
4.99
1.91
7.39
0.81
0.43
2.73
4.57
2.70
0.95
1.10
3.02
1.44
0.17
1.42

198.68

Surface

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
1 University of Florida (2001).
2 Smith and Cody (2001).
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BISCAYNE AQUIFER 
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SURFICIAL 
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INTERMEDIATE AQUIFER 
9 percent

SAND-AND-GRAVEL 
AQUIFER 
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Figure 13. Domestic self-supplied ground-water with­ 
drawals in Florida by principal aquifer, 2000.

Withdrawals for domestic self-supplied use in Florida 
were about 200 Mgal/d in 1970 and 2000 (fig. 14). For these 
two years, the same methodology was used to calculate domes­ 
tic self-supplied withdrawals. In 1970, a statewide domestic per 
capita of 120 gal/d was used to estimate water withdrawals for 
all counties (Pride, 1973), while for 2000, a statewide domestic 
per capita of 106 gal/d was used for all counties (excluding 
those within the Southwest Florida Water Management Dis­ 
trict). The 2000 domestic per capita was derived from public 
supply withdrawals minus deliveries to commercial and indus­ 
trial users and system losses as shown in table 5. This differs 
from 1975, 1980, 1985, 1990, and 1995 when the public supply 
per capita for each county was used to estimate domestic self- 
supplied withdrawals. After 1970, the method was changed 
because the public supply per capita was easily calculated and
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* Methodology used for 2000 to estimate 
withdrawals was modified from previous 
years

Figure 14. Historical domestic self-supplied freshwater with­ 
drawals in Florida, 1950-2000. (Modified from Marella, 1999.)

the higher per capita helped account for small nonpublic supply 
users in rural areas (such as campgrounds, churches, conve­ 
nience stores, restaurants, and others). However, because the 
water use at these unaccounted-for systems is far less than 
believed, the higher per capita overestimated the water with­ 
drawals for this category. The domestic per capita includes only 
what is used for households, and therefore provides a better 
estimate of water withdrawals for this category.

Commercial-Industrial Self-Supplied

Commercial-industrial self-supplied use is water with­ 
drawn at commercial and industrial facilities. Commercial users 
include government and military facilities, schools, prisons, 
hospitals, recreational (non-irrigation), and nonmanufacturing 
facilities. Industrial users include mining, processing, and 
manufacturing facilities. Data were obtained for those systems 
having withdrawals of more than 0.01 Mgal/d; water used by 
the smaller commercial-industrial (non-community and non- 
transient non-community) water systems is insignificant and 
therefore is not accounted for in this report. There were 
248 self-supplied commercial users and 200 self-supplied 
industrial users (including mines) inventoried in Florida in 
2000.

Total freshwater withdrawals by commercial-industrial 
self-supplied systems in 2000 was 563 Mgal/d, of which 76 per­ 
cent was ground water and 24 percent was surface water 
(table 7). The Floridan aquifer system supplied 75 percent of 
ground water withdrawals for this category (fig. 15). Major sur­ 
face-water sources for commercial-industrial self-supplied use 
include Etonia and Simms Creeks in Putnam County (23 per­ 
cent) and the Escambia River in Escambia County (19 percent). 
However, a large amount of surface water used for this category 
was withdrawn from unnamed mining pits or ponds for 
dewatering and mining operations.

BISCAYNE AQUIFER 
10 percent

SAND-AND-GRAVEL 
AQUIFER 
10 percent

UNNAMED 
SURFICIAL 
AQUIFERS 
5 percent

FLORIDAN AQUIFER SYSTEM 
75 percent

Note: Intermediate aquifer equaled less than 1 percent

Figure 15. Commercial-industrial self-supplied ground- 
water withdrawals in Florida by principal aquifer, 2000.
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Table 7. Commercial-industrial self-supplied water withdrawals in Florida by county, 2000

[Compiled by the U.S. Geological Survey, Tallahassee; all values in million gallons per day; includes mining withdrawals]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
\Valton
Washington

State totals

Fresh
2.50
0.43
0.30
1.25
1.04
0.54
0.00
0.15
0.80
6.87
0.19
0.34
0.06
0.26

12.51
35.77

0.20
0.00
0.92
0.26
0.14
0.90

34.39
5.93
0.72

19.70
0.55

14.17
0.00
0.12
1.50
0.20
0.20

10.44
8.76
0.12
0.06
0.82
0.15
0.47
2.08
1.20

41.65
0.10

32.46
4.14
0.36

24.21
0.84
5.76
4.72
0.09

71.20
19.14
0.01
6.35
5.57
0.31
0.08
0.36
1.54

42.15
0.40
0.49
0.62
0.92
0.22

430.70

Ground water

Saline
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Surface water
Total

2.50
0.43
0.30
1.25
1.04
0.54
0.00
0.15
0.80
6.87
0.19
0.34
0.06
0.26

12.51
35.77
0.20
0.00
0.92
0.26
0.14
0.90

34.39
5.93
0.72

19.70
0.55

14.17
0.00
0.12
1.50
0.20
0.20

10.44
8.76
0.12
0.06
0.82
0.15
0.47
2.08
1.20

41.65
0.10

32.46
4.14
0.36

24.21
0.84
5.76
4.72
0.09

71.20
19.14
0.01
6.35
5.57
0.31
0.08
0.36
1.54

42.15
0.40
0.49
0.62
0.92
0.22

430.70

Fresh

0.00
0.00
0.00
0.00
0.01
0.00
0.00
2.34
0.29
0.00
5.62
0.00
1.33
0.00
0.00

24.65
0.07
0.00
0.00
0.00
3.93
1.65
0.00
0.00
0.00
0.07
0.03
5.50
0.00
0.00
0.00
0.00
0.00
0.60
7.19
0.00
1.96
0.00
0.00
0.53
0.00
1.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00

13.21
0.81
0.55
6.39

31.12
0.00
2.53
0.00
0.33
0.00

16.98
0.00
2.96
0.00
0.00
0.00
0.00
0.00

132.60

Saline
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.18

Total
0.00
0.00
0.00
0.00
0.01
0.00
0.00
2.34
0.29
0.00
5.62
0.00
1.33
0.00
0.00

24.65
0.07
0.00
0.00
0.00
3.93
1.65
0.00
0.00
0.00
0.07
0.03
5.50
0.00
0.00
0.00
0.00
0.00
0.60
7.19
0.00
1.96
0.00
0.00
0.53
0.00
1.95
0.00
0.00
1.18
0.00
0.00
0.00
0.00

13.21
0.81
0.55
6.39

31.12
0.00
2.53
0.00
0.33
0.00

16.98
0.00
2.96
0.00
0.00
0.00
0.00
0.00

133.78

Fresh
2.50
0.43
0.30
1.25
1.05
0.54
0.00
2.49
1.09
6.87
5.81
0.34
1.39
0.26

12.51
60.42

0.27
0.00
0.92
0.26
4.07
2.55

34.39
5.93
0.72

19.77
0.58

19.67
0.00
0.12
1.50
0.20
0.20

11.04
15.95
0.12
2.02
0.82
0.15
1.00
2.08
3.15

41.65
0.10

32.46
4.14
0.36

24.21
0.84

18.97
5.53
0.64

77.59
50.26
0.01
8.88
5.57
0.64
0.08

17.34
1.54

45.11
0.40
0.49
0.62
0.92
0.22

563.30

Total water

Saline
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.18

Total
2.50
0.43
0.30
1.25
1.05
0.54
0.00
2.49
1.09
6.87
5.81
0.34
1.39
0.26

12.51
60.42

0.27
0.00
0.92
0.26
4.07
2.55

34.39
5.93
0.72

19.77
0.58

19.67
0.00
0.12
1.50
0.20
0.20

11.04
15.95
0.12
2.02
0.82
0.15
1.00
2.08
3.15

41.65
0.10

33.64
4.14
0.36

24.21
0.84

18.97
5.53
0.64

77.59
50.26
0.01
8.88
5.57
0.64
0.08

17.34
1.54

45.11
0.40
0.49
0.62
0.92
0.22

564.48
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Monthly withdrawals for commercial-industrial self-sup­ 
plied systems fluctuated less than 200 Mgal/d during 2000 
(fig. 16). Withdrawals were highest in February, May, and 
October and lowest in January, March, and November. Fluctu­ 
ation in withdrawals occur because of increased water demand 
when citrus and vegetables are harvested and processed, 
whereas withdrawals for mining and pulp and paper usually 
remain fairly steady throughout the year.

Withdrawals by industrial facilities accounted for 90 per­ 
cent and commercial accounted for 10 percent of the freshwater 
withdrawals. Mining accounted for the largest amount of water 
used in this category (33 percent) followed by pulp and paper 
manufacturing (27 percent) (fig. 17). Of the water withdrawn 
from the 49 inventoried mining facilities. 56 percent 
(103 Mgal/d) was for mining limestone and sand, 41 percent 
(75 Mgal/d) for phosphate mining, and 3 percent (7 Mgal/d) for 
mineral mining. Mining operations are located throughout 
Florida, but are mostly concentrated in the central part of the 
State. Water withdrawn in the mining industry is used primarily 
for material washing and conveyance, but includes water 
pumped to dewater the area being mined. The pulp and paper 
industry is located in the heavily forested areas of northern and 
western Florida. A small amount (8 Mgal/d) of the water with­ 
drawn for food production and manufacturing was for the bot­ 
tled water industry.

The largest amount of freshwater withdrawn for commer­ 
cial-industrial self-supplied purposes was in Polk County, 
followed by Escambia, Putnam, Taylor, and Miami-Dade 
Counties (table 7). These five counties accounted for nearly

MISCELLANEOUS
MANUFACTURING

4 percent

COMMERCIAL 
10 percent

CHEMICAL
MANUFACTURING

20 percent

FOOD PRODUCTION
AND MANUFACTURING

6 percent

Figure 17. Commercial-industrial self-supplied freshwater 
use in Florida by major industrial type, 2000.

Freshwater withdrawn for commercial-industrial self- 
supplied use in Florida decreased 37 percent between 1970 and 
2000 (fig. 18). The increase in deliveries mentioned previously 
and the decrease in withdrawals indicate that most new com­ 
mercial or industrial users obtained water from a public-supply 
water system, and many self-supplied users have either 
converted to public supply as their water source or have become
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Figure 16. Average daily commercial-industrial self-supplied 
freshwater withdrawals by month in Florida, 2000.
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Figure 18. Historical commercial-industrial self-supplied 
freshwater withdrawals in Florida by source, 1950-2000. 
(Modified from Marella, 1999.)
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more water efficient. The conversion to public supply occurred 
because of the increasing cost of producing potable water and 
treating and discharging wastewater. Many self-supplied indus­ 
tries have become more water efficient in an effort to reduce 
discharge volumes. Between 1995 and 2000, freshwater with­ 
drawals for this category decreased 18 percent. A large portion 
of this recent decrease is the result of several large industrial 
facilities closing in Duval and Gulf Counties.

Agricultural Self-Supplied (Irrigation and Nonirrigation)

Agricultural self-supplied use consists of water withdrawn 
for the irrigation of crops and for nonirrigation uses associated 
with farming operations. Irrigation includes the application of 
water on lands to assist in the growing of crops or to prevent 
damage to crops due to harsh climatic conditions. Nonirrigation 
uses include water withdrawn for livestock watering, washing 
dairy and farm equipment, fish farming (augmenting ponds), 
and other farm uses. The agricultural self-supplied category no 
longer includes water withdrawals for irrigation of turf grasses 
(golf courses and urban landscape), which is now included in 
the category of recreational irrigation.

Agricultural self-supplied was the largest user of freshwa­ 
ter in Florida, accounting for 48 percent of the State's total 
freshwater withdrawn in 2000. Water withdrawals totaled 
3,923 Mgal/d, of which 51 percent was ground water and 
49 percent was surface water (table 8). Florida ranked eleventh 
in the Nation for irrigation and nonirrigation withdrawals in 
2000, but accounted for the largest amount of irrigation with­ 
drawals in the eastern United States (Hutson and others, 2004).

BISCAYNE AQUIFER 
5 percent

FLORIDAN AQUIFER
SYSTEM

68 percent

INTERMEDIATE 
AQUIFERS 
14 percent

UNNAMED 
SURFICIAL 
AQUIFERS 
13 percent

All water withdrawn for irrigation in Florida was assumed to be 
freshwater.

The Floridan aquifer system supplied 68 percent of the 
ground water withdrawn for agricultural self-supplied use in 
2000 (fig. 19). Major sources of surface water for irrigation pur­ 
poses include Lake Okeechobee and canals associated the Ever­ 
glades Agricultural Area (Glades. Hendry, Martin, Palm Beach, 
and St. Lucie Counties), and the canals associated with the 
headwaters of the Upper St. Johns River (Brevard, Indian River, 
Okeechobee, and St.Lucie Counties). South Florida is inten­ 
sively irrigated for sugarcane, citrus, and vegetables, and 
accounted for about 63 percent of the State's surface-water 
withdrawals.

Monthly withdrawals for agricultural self-supplied use 
had the largest seasonal variation of any water-use category. 
Irrigation withdrawals followed a normal seasonal pattern: 
they were greatest in March, April, May, and June (account­ 
ing for 54 percent of the water used) and were at a seasonal 
low in July, August, and September (fig. 20). A seasonal 
fluctuation of more than 5,000 Mgal/d in 2000 was the result 
of intense crop production and extreme dry conditions during 
the spring months, and above normal rainfall during the 
summer months.
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Figure 20. Average daily agricultural self-supplied freshwater 
withdrawals by month in Florida, 2000.
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Table 8. Agricultural self-supplied water withdrawals in Florida by county, 2000

[Compiled by the U.S. Geological Survey, Tallahassee; all values in million gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Ground water
Fresh
17.91
2.80
1.28
1.00

118.79
0.89
2.66

28.17
2.76
5.92

137.18
5.79

1 16.95
1.59
3.74
2.73

15.67
0.01
2.95

13.97
19.71
0.21
5.53

81.16
193.37

4.26
143.24
83.84

0.78
64.63
14.00
6.43
5.77

30.85
42.51

1.27
21.82
0.16
5.83

104.37
16.31
15.02
86.55
0.03
0.68
0.75

57.29
19.67
80.47
42.07
22.37
0.43

157.53
11.69
28.59
45.16

5.00
6.88

11.06
14.08
20.64

1.89
1.05

29.03
0.28
1.80
1.13

1,989.95

Saline

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total
17.91
2.80
1.28
1.00

118.79
0.89
2.66

28.17
2.76
5.92

137.18
5.79

116.95
1.59
3.74
2.73

15.67
0.01
2.95

13.97
19.71
0.21
5.53

81.16
193.37

4.26
143.24
83.84

0.78
64.63
14.00
6.43
5.77

30.85
42.51

1.27
21.82
0.16
5.83

104.37
16.31
15.02
86.55
0.03
0.68
0.75

57.29
19.67
80.47
42.07
22.37

0.43
157.53

11.69
28.59
45.16

5.00
6.88

11.06
14.08
20.64

1.89
1.05

29.03
0.28
1.80
1.13

1,989.95

Surface water

Fresh
0.27
1.64
0.00
0.02

18.03
3.21
1.79

19.02
0.59
0.04
5.81
0.10
1.92
0.03
0.33
0.00
0.03
0.00
5.97
0.32

49.31
0.00
0.11
0.57

310.54
0.03

17.07
3.31
0.19

157.86
1.70
0.10
0.16
5.30

18.00
0.00
0.63
0.00
0.11
1.35
0.90

125.00
23.80
0.00
0.02
0.00
9.75
7.32

25.49
904.09

0.36
0.03
9.33
3.50
0.00

192.18
0.00
0.66
0.02
0.54
0.38
0.04
0.02
3.88
0.00
0.29
0.00

1,933.06

Saline

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total
0.27
1.64
0.00
0.02

18.03
3.21
1.79

19.02
0.59
0.04
5.81
0.10
1.92
0.03
0.33
0.00
0.03
0.00
5.97
0.32

49.31
0.00
0.11
0.57

310.54
0.03

17.07
3.31
0.19

157.86
1.70
0.10
0.16
5.30

18.00
0.00
0.63
0.00
0.11
1.35
0.90

125.00
23.80
0.00
0.02
0.00
9.75
7.32

25.49
904.09

0.36
0.03
9.33
3.50
0.00

192.18
0.00
0.66
0.02
0.54
0.38
0.04
0.02
3.88
0.00
0.29
0.00

1,933.06

Fresh
18.18
4.44
1.28
1.02

136.82
4.10
4.45

47.19
3.35
5.96

142.99
5.89

118.87
1.62
4.07
2.73

15.70
0.01
8.92

14.29
69.02

0.21
5.64

81.73
503.91

4.29
160.31
87.15
0.97

222.49
15.70
6.53
5.93

36.15
60.51

1.27
22.45

0.16
5.94

105.72
17.21

140.02
110.35

0.03
0.70
0.75

67.04
26.99

105.96
946.16

22.73
0.46

166.86
15.19
28.59

237.34
5.00
7.54

11.08
14.62
21.02

1.93
1.07

32.91
0.28
2.09
1.13

3,923.01

Total water
Saline

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total
18.18
4.44
1.28
1.02

136.82
4.10
4.45

47.19
3.35
5.96

142.99
5.89

118.87
1.62
4.07
2.73

15.70
0.01
8.92

14.29
69.02

0.21
5.64

81.73
503.91

4.29
160.31
87.15
0.97

222.49
15.70
6.53
5.93

36.15
60.51

1.27
22.45

0.16
5.94

105.72
17.21

140.02
110.35

0.03
0.70
0.75

67.04
26.99

105.96
946.16

22.73
0.46

166.86
15.19
28.59

237.34
5.00
7.54

11.08
14.62
21.02

1.93
1.07

32.91
0.28
2.09
1.13

3,923.01
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About 4.618 million acres of agricultural lands were 
farmed in Florida in 2000, of which 1.866 million acres (40 per­ 
cent) were irrigated (table 9). Improved pasture accounted for 
more than one-half of the agricultural acres (54 percent); how­ 
ever, only 5 percent of the improved pasture was irrigated in

2000. Excluding improved pasture acreage, more than 80 per­ 
cent of the acreage farmed in Florida during 2000 was irrigated. 
Most of the acreage was irrigated by flood systems (45 percent), 
followed by micro systems (38 percent), and sprinkler systems 
(17 percent) (table 9).

Table 9. Acres irrigated, irrigation system type, and water use in Florida by crop type,

[Compiled by the U.S. Geological Survey, Tallahassee;   no or partial data were available]

2000

Crop and acreage

Crop type
Vegetable crops

Cabbage
Carrots
Cucumbers
Peppers
Tomatoes
Sweet corn
Melons
All vegetables'

Fruit crops
Blueberries
Citrus
Grapes
Peaches
Pecans
Strawberries
Miscellaneous
Fruit crops nonspecific

Field crops
Cotton
Field corn
Peanuts
Potatoes
Rice
Sorghum
Soybeans
Sugarcane
Tobacco
Wheat
Miscellaneous

Ornamentals and grasses
Field grown
Greenhouse grown
Container grown
Pasture hay (alfalfa/tame)
Sod
Other crops and grasses that 

utilize reclaimed water

Irrigation totals2

Livestock
Fish farming
Miscellaneous

Nonirrigation totals

State totals

Total
239,674
 
 
 
 
 
 
 

239,674

863,757

1,010
834,802

310
5

2,264
6,601

11,509
7,256

882,313

93,895
89,204
84,646
34,132
12,335

1,658
39,235

436,452
5,886
5,757

79,113

2,632,607

25.579
598

38.449
2,478,577

77.954
11,450

4,618,351

4,618,351

Irrigated
209,925
 
 
 
 
 
 
_

209,925

843,703

913
824,602

214
5

569
6,588
9,523
1,289

533,683

14,018
28,967
25,036
33,196
12,335

1,480
2,246

404,123
5,049

244
6,989

278,840

24.190
564

36,387
130,028
76,221
11,450

1,866,151

1,866,151

Irrigation system type

Micro
21,025
 
 
 
 
 
 
_

21,025

658,267

163
650,726

131
5

416
6,124

429
273

1,031

0
72

0
949

0
0
0
0
0
0

10

21,835

4,484
278

17,062
11
0
0

702,158

702,158

Sprinkler
69,951
 
 
 
 
 
 
_

69,951

77,690

720
66,548

83
0

153
400

8,770
1,016

80,648

14,018
23,484
25,036

2,326
0

1.280
2,246

72
5,049

244
6,893

96,646

13,946
286

19,023
28,541
23,400
11,450

324,935

324,935

Flood
118,949
 
 
 
 
 
 
_

118,949

107,746

30
107,328

0
0
0

64
324

0

452,004

0
5,411

0
29,921
12,335

200
0

404.051
0
0

86

160,359

5,760
0

302
101,476
52,821

0

839,058

839,058

Water use, in million gallons per day

Ground
282.35

0.00
0.00
0.00
0.00
0.00
0.00
0.00

282.35

1,091.67

1.20
1,056.16

0.32
0.01
0.83

13.10
18.50

1.55

132.93

8.26
33.87
20.10
25.58

0.00
0.91
0.99

31.05
5.31
0.29
6.57

444.23

54.49
1.40

104.28
161.11
122.95

0.00

1,951.18

30.96
7.81
0.00

38.77

1,989.95

Surface
118.69

0.00
0.00
0.00
0.00
0.00
0.00
0.00

118.69

773.16

0.03
769.02

0.05
0.00
0.10
0.50
3.34
0.12

871.91

0.79
1.87
1.26
6.59

33.24
0.13
0.08

825.81
0.10
0.03
2.01

167.58

11.41
0.79

26.37
41.83
87.18
0.00

1,931.52

1.51
0.21
0.00
1.72

1,933.06

Reclaimed
3.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.30

19.02

0.00
19.02
0.00
0.00
0.00
0.00
0.00
0.00

18.08

0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

17.45

49.51

2.99
0.00
1.48
1.47
0.00

43.57

89.91

0.00
0.00
0.00
0.00

89.91

Total
404.34

0.00
0.00
0.00
0.00
0.00
0.00
0.00

404.34

1,883.83

1.23
1,844.18

0.37
0.01
0.93

13.60
21.84

1.67

1,022.92

9.05
36.37
21.36
32.17
33.24

1.04
1.07

856.86
5.41
0.32

26.03

661.52

68.89
2.19

132.13
204.41
210.13

43.77

3,972.61

32.47
8.02
0.00

40.49

4,013.10

Water 
withdrawn

401.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00

401.04

1,864.83

1.23
1,825.18

0.37
0.01
0.93

13.60
21.84

1.67

1,004.84

9.05
35.74
21.36
32.17
33.24

1.04
1.07

856.86
5.41
0.32
8.58

611.81

65.90
2.19

130.65
202.94
210.13

0.00

3,882.70

32.47
8.02
0.00

40.49

3,923.01

'includes miscellaneous vegetables and those listed above.
Includes vegetable crops, fruit crops, field crops, and ornamentals and grasses.
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Agricultural irrigation data were compiled for 28 specific 
crop types in 4 main categories: vegetable, fruit, field, and orna­ 
mentals and grasses. Of the four major crop types, fruit was the 
largest user of water for irrigation, accounting for 47 percent of 
the agricultural water withdrawn (fig. 21). Citrus accounted for 
98 percent of the irrigated acreage and water withdrawn for fruit 
crops. Total citrus acreage in 2000 was 834,800 (Florida Agricul­ 
tural Statistics Service, 2000), with nearly 99 percent of the acres 
irrigated (table 9). Field crops, including sugarcane, was the sec­ 
ond largest user of water, accounting for nearly 26 percent 
(fig. 21). Total sugarcane acreage in 2000 was 436,450 (Florida 
Agricultural Statistics Service, 200la), with nearly 93 percent of 
the acres irrigated (table 9). Citrus and sugarcane combined 
accounted for 66 percent of the acres irrigated and 68 percent of 
the water withdrawn for agriculture self-supplied in 2000.

LIVESTOCK AND FISH FARMING 
1 percent

VEGETABLE CROPS 
10 percent

FIELD CROPS 
25.5 percent

ORNAMENTALS AND GRASSES 
16.5 percent

Figure 21. Agricultural self-supplied freshwater use in 
Florida by major crop type, 2000.

and the State's close proximity to east coast markets and the 
capability to ship perishable products in a timely fashion 
(Marella, 1997). The more recent trend is a result of different 
climatic conditions between 1995 and 2000. Since irrigation is 
heavily dependent upon rainfall, above or below normal rainfall 
during peak growing seasons in Florida (usually between Feb­ 
ruary and June) can dramatically change annual water demands 
(Marella, 1997). Severe dry conditions across most of Florida 
during the first part of 2000 caused water demands to be higher- 
than-normal especially compared to 1995, which had above- 
normal rainfall during the same period causing water demands 
to be lower-than-normal (fig. 22). A similar trend occurred 
between 1985 and 1990.
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Figure 22. Historical agricultural self-supplied freshwater with­ 
drawals in Florida by source, 1950-2000. (Modified from Marella, 
1999.)

Palm Beach, Hendry, St. Lucie, and Indian River Counties 
accounted for nearly one-half (49 percent) of the total water 
withdrawn for agricultural self-supplied use (table 8). Palm 
Beach County was the largest user of surface water, and Hendry 
County used the most ground water. Palm Beach County had 
nearly 460,000 total acres irrigated, of which 330,000 were sug­ 
arcane. St. Lucie, Indian River, and Polk Counties each had 
more than 100,000 acres of irrigated citrus with Hendry County 
at just under 99.400 acres.

Water withdrawn for agricultural self-supplied use 
increased 88 percent between 1970 and 2000 and increased 
21 percent between 1995 and 2000 (fig. 22). The long-term 
trend can be attributed to an increase in acres irrigated caused 
by the development of irrigation technology coupled with the 
availability of freshwater for irrigation, Florida's subtropical 
climate and mild winters, which allow for early spring crop 
production and the potential to harvest multiple crops per year,

Total irrigated acreage increased by 17 percent between 
1970 and 2000 despite crop loss to freezes, disease, insect infes­ 
tation, wetland restoration, and encroaching urbanization in 
agricultural areas. Total citrus acreage has decreased by more 
than 108,000 acres between 1970 and 2000 (fig. 23); however, 
actual irrigated acreage increased by nearly 200,000 acres dur­ 
ing this time. In addition, the density of citrus trees per acre has 
changed between 1970 and 2000 to help increase production 
while decreasing citrus acreage. About 80 orange trees were in 
production per acre in 1970 compared to 130 trees per acre in 
2000 (Florida Agricultural Statistics Service, 2000). Sugarcane 
acreage increased by more than 250,000 acres between 1970 
and 2000 (fig. 23); however, most of the increase occurred 
between 1970 and 1994 (Florida Department of Agriculture and 
Consumer Services, 1996). Harvested sugarcane acreage has 
remained between 400,000 and 440,000 acres since 1994 (Flor­ 
ida Department of Agriculture and Consumer Services, 2002).
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Figure 23. Historical agricultural acreage in Florida for selected 
crops, 1970-2000. (Modified from Florida Agricultural Statistics 
Service, 2000,2001 a, 2001 b, and Marella, 1997.)

Vegetable acreage (including berries, potatoes, and watermel­ 
ons) has decreased by less than 10 percent between 1970 and 
2000, but has remained about 300,000 acres for this period 
(fig. 23). Large gains in acreage for ornamentals and grasses has 
occurred over the past 20 years. Floriculture crops associated 
with nurseries or greenhouses (flowers, foliage and woody 
ornamentals) increased from 35,700 acres in 1985 to 
61,000 acres in 2000, and sod production increased from 
32,600 acres in 1985 to 76,000 acres in 2000 (Marella, 1988). 
The demand for ornamentals and grass (sod) has increased 
because of the growth in housing and commercial establish­ 
ments and the need for landscaping. Sod and many 
landscape plants require large amounts of water to grow and 
maintain.

Another significant irrigation trend in Florida is the move 
to more efficient irrigation systems. More than 60 percent of the 
acres irrigated statewide in 1980 used less-efficient flood sys­ 
tems, whereas only 16 percent of the acres irrigated used more- 
efficient micro systems. By 2000, 38 percent of the acres irri­ 
gated used micro systems compared to 45 percent using flood 
systems (fig 24). The increase in micro-irrigation is particularly 
significant for citrus, as nearly all of the newly replanted acre­ 
age is being irrigated by these more-efficient systems, and many 
of the older groves are being converted from flood or sprinkler 
systems. Many other crops are utilizing these more efficient 
micro-irrigation systems as farmers statewide are moving from 
flood or sprinkler systems to help conserve water.

In addition, the use of reclaimed wastewater, captured 
rainfall, and unused irrigation water (tailwater runoff) as alter­ 
native water sources has helped offset additional freshwater 
demands on ground- and surface-water sources. Nearly 
108 Mgal/d of reclaimed wastewater was used for agricultural 
crop irrigation purposes in 2000 (Florida Department of Envi­ 
ronmental Protection. 2001).

1980 90 95

YEAR
2000

Figure 24. Historical agricultural acreage irri­ 
gated in Florida by irrigation system type, 1980- 
2000. (Modified from Marella, 1997 and 1999.)

Recreational Irrigation

Recreational irrigation includes the application of water on 
lands to assist in the growing of turf grass and landscape 
vegetation for lawns or recreation purposes, and also includes 
water used for aesthetic purposes. Turf grass recreation includes 
the irrigation of golf courses (including all grass and landscape 
associated with golf courses); turf grass lawns relates to the irri­ 
gation of all grass and landscape associated with athletic fields, 
cemeteries, common public or highway areas, parks, play­ 
grounds, and lawns (primarily nonresidential, but does include 
some residential). Aesthetic uses include water used to fill or 
maintain nonagricultural ponds. Recreational irrigation is a rel­ 
atively new category beginning with the 1995 compilation; 
however, these data have been collected since 1985 and were 
included under the agricultural irrigation category for 1985 and 
1990. Water used for recreational irrigation may be obtained 
from a public water supplier, reclaimed wastewater, or self- 
supplied. Acreage and water-use values reported herein are for 
reclaimed wastewater or self-supplied withdrawals only.

Approximately 412 Mgal/d of freshwater was withdrawn 
(table 10) for recreational irrigation purposes in 2000, with use 
of an additional 227 Mgal/d obtained from reclaimed wastewa­ 
ter (Florida Department of Environmental Protection, 2001). 
Nearly 56 percent was from ground water and the remaining 
44 percent was from surface water. The Floridan aquifer system 
supplied 62 percent and the surficial aquifer supplied 18 percent 
of the ground-water withdrawals for this purpose (fig. 25). 
Ponds, lakes and canals are the major source of surface water 
for irrigation purposes, and for most golf courses are usually on- 
site and designed to catch unused irrigation water and rainfall 
runoff, as well as to provide aesthetic value for the golf course. 
Often, these ponds or lakes are augmented with ground water or 
reclaimed wastewater to maintain water levels and provide stor­ 
age for irrigation supplies. About 108 Mgal/d of reclaimed 
wastewater was used in 2000 for golf course irrigation directly 
or indirectly by augmenting irrigation ponds.
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Table 10. Recreational irrigation water withdrawals in Florida by county, 2000

[Compiled by the U.S. Geological Survey, Tallahassee: all values in million gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Fresh
4.16
0.14
1.46
0.27
7.75

11.86
0.00
0.79
3.77
1.77

15.28
0.34
0.21
0.00
6.17
4.79
1.84
0.13
0.15
0.00
0.02
0.20
0.00
0.21
0.41
3.83
2.60
9.21
0.26
6.81
0.39
0.20
0.00
5.36

11.36
1.24
0.45
0.00
0.20
3.42
4.88
4.19
8.51
1.23
3.10
3.02
0.09

16.14
1.57

21.18
5.29
2.39
9.65
0.64
5.55
3.99
6.00
4.89
7.70
3.35
0.07
0.07
0.00
9.04
0.20
0.27
0.39

230.45

Ground water
Saline
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Surface water
Total

4.16
0.14
1.46
0.27
7.75

11.86
0.00
0.79
3.77
1.77

15.28
0.34
0.21
0.00
6.17
4.79
1.84
0.13
0.15
0.00
0.02
0.20
0.00
0.21
0.41
3.83
2.60
9.21
0.26
6.81
0.39
0.20
0.00
5.36

11.36
1.24
0.45
0.00
0.20
3.42
4.88
4.19
8.51
1.23
3.10
3.02
0.09

16.14
1.57

21.18
5.29
2.39
9.65
0.64
5.55
3.99
6.00
4.89
7.70
3.35
0.07
0.07
0.00
9.04
0.20
0.27
0.39

230.45

Fresh
0.30
0.09
0.79
0.04
7.08

25.14
0.00
2.69
0.41
0.48

10.89
0.11
0.16
0.00
1.32
0.77
3.50
0.00
0.15
0.00
0.40
0.00
0.00
0.04
0.68
0.88
0.16
4.59
0.13
3.22
0.00
0.07
0.00
3.87

11.30
0.30
0.04
0.00
0.06
1.62
1.20
3.69
4.88
0.62
0.46
0.46
0.59
9.40
0.54

52.91
1.07
3.00
2.29
0.40
3.16
4.21
0.35
4.07
1.76
0.17
0.02
0.02
0.00
3.21
0.00
1.52
0.00

181.28

Saline

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total
0.30
0.09
0.79
0.04
7.08

25.14
0.00
2.69
0.41
0.48

10.89
0.11
0.16
0.00
1.32
0.77
3.50
0.00
0.15
0.00
0.40
0.00
0.00
0.04
0.68
0.88
0.16
4.59
0.13
3.22
0.00
0.07
0.00
3.87

11.30
0.30
0.04
0.00
0.06
1.62
1.20
3.69
4.88
0.62
0.46
0.46
0.59
9.40
0.54

52.91
1.07
3.00
2.29
0.40
3.16
4.21
0.35
4.07
1.76
0.17
0.02
0.02
0.00
3.21
0.00
1.52
0.00

181.28

Fresh
4.46
0.23
2.25
0.31

14.83
37.00
0.00
3.48
4.18
2.25

26.17
0.45
0.37
0.00
7.49
5.56
5.34
0.13
0.30
0.00
0.42
0.20
0.00
0.25
1.09
4.71
2.76

13.80
0.39

10.03
0.39
0.27
0.00
9.23

22.66
1.54
0.49
0.00
0.26
5.04
6.08
7.88

13.39
1.85
3.56
3.48
0.68

25.54
2.11

74.09
6.36
5.39

11.94
1.04
8.71
8.20
6.35
8.96
9.46
3.52
0.09
0.09
0.00

12.25
0.20
1.79
0.39

411.73

Total water
Saline

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Total
4.46
0.23
2.25
0.31

14.83
37.00
0.00
3.48
4.18
2.25

26.17
0.45
0.37
0.00
7.49
5.56
5.34
0.13
0.30
0.00
0.42
0.20
0.00
0.25
1.09
4.71
2.76

13.80
0.39

10.03
0.39
0.27
0.00
9.23

22.66
1.54
0.49
0.00
0.26
5.04
6.08
7.88

13.39
1.85
3.56
3.48
0.68

25.54
2.11

74.09
6.36
5.39

11.94
1.04
8.71
8.20
6.35
8.96
9.46
3.52
0.09
0.09
0.00

12.25
0.20
1.79
0.39

411.73



28 Water Withdrawals, Use, Discharge, and Trends in Florida, 2000

BISCAYNE AQUIFER 
10 percent

FLORIDAN 
AQUIFER 
SYSTEM

62 percent

INTERMEDIATE AQUIFERS 
6 percent

SAND-AND-GRAVEL 
AQUIFER 
4 percent

UNNAMED 
SURFICIAL 
AQUIFERS 
18 percent

Figure 25. Recreational irrigation ground-water withdrawals in 
Florida by principal aquifer, 2000.

Monthly withdrawals for recreational irrigation had a large 
seasonal variation. Irrigation withdrawals in 2000 were greatest 
in February through June during drier conditions, and lowest in 
July, August, September, when summer rains occurred 
(fig. 26). Nearly 40 percent of the water withdrawn for recre­ 
ational irrigation was in Palm Beach and Broward Counties 
(table 10). Pinellas and Palm Beach Counties were the largest 
user of reclaimed waste water for recreational irrigation.

Golf course irrigation was the largest use of water in this 
category, accounting for 72 percent of the water withdrawn and 
48 percent of the reclaimed wastewater used. Of the nearly 
192,000 acres irrigated for recreational purposes, 61 percent 
was for golf courses and the remaining 39 percent was for other 
turf grass or landscape uses. In 2000, about 1,100 golf courses 
were located in Florida (Florida Sports Foundation, 2000). cov­ 
ering an estimated 134,400 acres, of which nearly 88 percent 
(116,600 acres) was irrigated. According to a statewide inven­ 
tory of golf courses by the National Golf Foundation (2001), an 
estimated 5.5 acres per golf course hole in Florida was irrigated.

Water withdrawals for recreational irrigation increased 
126 percent between 1985 and 2000 (fig. 27), and golf course 
acreage increased 58 percent. Golf course irrigation is heavily 
dependent upon rainfall: normal rainfall deviations during the 
year can dramatically change annual water demands. In addi­ 
tion, golf courses in central and south Florida irrigate all year, 
and those along the coast must deal with high evaporation rates 
due to the sea breeze. These all contribute to water demands and 
due to the dry conditions across most of Florida during the first 
part of 2000, water demands were higher than normal for this 
year. Some of this demand is offset by the use of reclaimed 
water as the primary water source and the use of on-site irriga­ 
tion ponds that depend on runoff. However, when rainfall does 
not provide enough water to maintain levels in the ponds, wells 
are often used to augment water to maintain ponds as an 
irrigation source.
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Figure 26. Average daily recreational irrigation freshwater 
withdrawals by month in Florida, 2000.
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Figure 27. Historical recreational irrigation freshwater withdrawals in 
Florida by source, 1985-2000. (Modified from Marella, 1999.)

Power Generation

Power generation use includes water withdrawn at thermo­ 
electric power generation facilities (fossil fuel or nuclear) and 
water used at hydroelectric facilities. A total of 56 active ther­ 
moelectric power generation facilities were inventoried in 
2000. An additional five thermoelectric power plants were on 
standby use only (used only during extreme peak demands 
times or while primary plants are down due to maintenance). 
Small private secondary power generating facilities are not 
included in these estimates along with the two hydroelectric 
power generating facilities located in Florida.

Nearly 12,613 Mgal/d of water was withdrawn for power 
generation purposes in 2000, of which 95 percent was saline 
and 5 percent was freshwater (table 11). Of the total freshwater 
withdrawn, 96 percent was surface water and 4 percent was 
ground water. More than 99 percent of the total water with­ 
drawn (fresh and saline) for power generation is used for once- 
through cooling, and is returned to its source immediately after 
use. More than 170,000 gigawatts of total gross power was 
generated from the 56 inventoried facilities for 2000.

The Floridan aquifer system was the source of 84 percent 
(28 Mgal/d) of fresh ground-water withdrawals for power gen­ 
eration in 2000. Most of the surface water was withdrawn from 
bays or rivers along the coast, and most was returned to these 
sources. Major surface water sources included the Caloosa- 
hatchee River (Lee County), Crystal River and the Gulf of Mex­ 
ico (Citrus County), Escambia River (Escambia County), the 
Indian River (Brevard, Indian River, and St. Lucie Counties), 
the St. Johns River (Duval and Putnam Counties), and Tampa 
Bay (Hillsborough and Pinellas Counties). Although several of 
these rivers are freshwater, the point of power plant withdrawal 
is often tidally influenced, and the water may be fresh, brackish, 
or saline due to tidal flows (McPherson and Hammett, 1991). 
The water withdrawn and reported herein is considered saline at 
most of these plants unless they are permitted by the water 
management district as freshwater. Public-supply deliveries to 
thermoelectric power plants used for domestic purposes or as 
boiler make-up water totaled nearly 9 Mgal/d. Additionally, 
13 Mgal/d of reclaimed wastewater was used directly for cool­ 
ing purposes; however, a much larger amount of cooling water 
was obtained from lakes or ponds supplemented by reclaimed 
wastewater.



30 Water Withdrawals, Use, Discharge, and Trends in Florida, 2000

Table 11. Power generation water withdrawals in Florida by county, 2000

[Compiled by the U.S. Geological Survey, Tallahassee; all values in million gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Ground water
Fresh
2.63
0.00
0.89
0.00
0.39
0.00
0.00
0.00
1.55
0.00
0.00
0.00
0.00
0.00
8.33
2.42
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.08
0.00
0.00
0.00
0.30
0.00
0.00
0.00
0.22
2.74
0.00
0.00
0.00
0.00
0.00
0.54
2.08
0.00
0.00
0.00
0.00
0.76
0.03
0.00
0.14
0.00
4.27
0.69
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.54
0.06
0.00
0.00

29.53

Saline
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.68
0.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.82

Total
2.63
0.00
0.89
0.00
0.39
0.00
0.00
0.00
1.55
0.00
0.00
0.00
0.00
0.00
8.33
2.42
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.08
0.00
0.00
0.00
0.30
0.00
0.00
0.00
0.22
2.74
0.00
0.00
0.00
0.00
0.00
0.54
5.76
0.14
0.00
0.00
0.00
0.76
0.03
0.00
0.14
0.00
4.27
0.69
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.54
0.06
0.00
0.00

33.35

Fresh
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

199.89
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

89.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

25.10
0.00

24.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15.66
13.90
0.00
0.00
0.00
0.00
0.00
0.00

101.01
0.00
0.00

130.63
28.38

0.00
0.00

628.73

Surface water
Saline

0.00
0.00

265.05
0.00

1.079.28
1,512.39

0.00
0.00

393.90
0.00
0.00
0.00
0.00
0.00

661.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3,188.00
0.00

39.01
0.00
0.00
0.00
0.00

492.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00

33.19
0.00
0.00
0.00
0.00
0.00
0.00

433.02
1,956.50

419.11
0.00
0.00
0.00

1,477.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11,950.82

Total

0.00
0.00

265.05
0.00

1.079.28
1,512.39

0.00
0.00

393.90
0.00
0.00
0.00
0.00
0.00

661.15
199.89

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3,188.00
0.00

39.01
89.53
0.00
0.00
0.00

492.27
0.00
0.00
0.00
0.00

25.10
0.00

24.63
33.19
0.00
0.00
0.00
0.00
0.00
0.00

433.02
1,956.50

419.11
15.66
13.90
0.00

1,477.95
0.00
0.00
0.00
0.00

101.01
0.00
0.00

130.63
28.38

0.00
0.00

12,579.55

Fresh
2.63
0.00
0.89
0.00
0.39
0.00
0.00
0.00
1.55
0.00
0.00
0.00
0.00
0.00
8.33

202.31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.08
0.00
0.00
0.00

89.83
0.00
0.00
0.00
0.22
2.74
0.00
0.00
0.00

25.10
0.00

25.17
2.08
0.00
0.00
0.00
0.00
0.76
0.03
0.00
0.14
0.00

19.93
14.59
0.00
0.00
0.00
0.00
0.00
0.00

101.07
0.00
0.00

131.17
28.44

0.00
0.00

658.26

Total water
Saline

0.00
0.00

265.05
0.00

1,079.28
1,512.39

0.00
0.00

393.90
0.00
0.00
0.00
0.00
0.00

661.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3,188.00
0.00

39.01
0.00
0.00
0.00
0.00

492.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00

36.87
0.14
0.00
0.00
0.00
0.00
0.00

433.02
1.956.50

419.11
0.00
0.00
0.00

1,477.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11,954.64

Total
2.63
0.00

265.94
0.00

1,079.67
1,512.39

0.00
0.00

395.45
0.00
0.00
0.00
0.00
0.00

669.48
202.31

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.08

3,188.00
0.00

39.01
89.83
0.00
0.00
0.00

492.49
2.74
0.00
0.00
0.00

25.10
0.00

25.17
38.95
0.14
0.00
0.00
0.00
0.76
0.03

433.02
1.956.64

419.11
19.93
14.59
0.00

1,477.95
0.00
0.00
0.00
0.00

101.07
0.00
0.00

131.17
28.44
0.00
0.00

12,612.90
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Monthly freshwater withdrawals for power generation 
fluctuated seasonally during 2000 the highest withdrawals 
were from May through August, as power demands increase 
due to hotter weather (fig. 28). The largest amount of freshwater 
withdrawn was in Escambia County, and the largest amount of 
saline water withdrawn was in Hillsborough County (table 11). 
Several power plants in Duval, Hillsborough, Indian River, 
Orange, Osceola and Polk Counties used reclaimed wastewater 
to augment cooling water.
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Figure 28. Average daily power generation freshwater 
withdrawals by month in Florida, 2000.
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Figure 29. Historical power generation water withdrawals in 
Florida by source, 1950-2000. (Modified from Marella, 1999.)

downtime can substantially reduce the annual average water 
withdrawn at power plant, and is particularly evident when data 
are collected only every 5 years.

Total water withdrawals for power generation increased 
steadily between 1955 and 1980, when withdrawals peaked at 
15,500 Mgal/d (fig. 29). Between 1970 and 2000, saline water 
withdrawals for power generation increased 25 percent, 
whereas freshwater withdrawals decreased 57 percent. Between 
1995 and 2000, saline water withdrawals increased 9 percent, 
whereas freshwater withdrawals increased 3 percent. The 
reduction in freshwater withdrawals over the past 20 years is 
due to the increase in water efficiency of new or modernized 
facilities, and in part to increased recycling of cooling water 
after routing the water to cooling ponds or cooling towers, or the 
reclassification of a plant's water source from freshwater to 
saline water. Water withdrawals at many plants are now made 
only to augment or replenish the water in the cooling ponds. 
Because of these factors, water withdrawals increased only 
15 percent between 1970 and 2000, whereas total gross power 
generated in Florida increased 200 percent. Furthermore, differ­ 
ences between years could have occurred due to facility down­ 
time caused by plant maintenance or modernization. Significant

Water Management Districts

The Florida Water Resource Act of 1972 established 
authority for management of the State's water resources through 
five water management districts that operate under the general 
supervision of the Florida Department of Environmental Pro­ 
tection (formerly the Florida Department of Natural Resources) 
(Fernald and Patton, 1984). These five water management dis­ 
tricts, which encompass the entire State, are the Northwest Flor­ 
ida (NWFWMD), the St. Johns River (SJRWMD), the South 
Florida (SFWMD), the Southwest Florida (SWFWMD), and 
the Suwannee River (SRWMD) (fig. 2).

Of the 2000 total population in Florida, 6.60 million 
people (41 percent) resided in the SFWMD, followed by 
the SWFWMD with 3.99 million people (25 percent), the 
SJRWMD with 3.89 million people (24 percent), the 
NWFWMD with 1.22 million people (8 percent), and the 
SRWMD with 0.25 million people (2 percent) (fig. 30). The 
SFWMD included the largest number of residents (6.11 million 
people) served by public-supply water systems (fig. 30).



32 Water Withdrawals, Use, Discharge, and Trends in Florida, 2000

/ 

6

0)
Z 5

4

§3

_J 

=)

Q_

1 

n

-

LID
TOTAL

POPULATION

-

-

-

-

-

1

-

EH
POPULATION
SERVED BY _

PUBLIC SUPPLY

_

-

-

r^-/

WATER MANAGEMENT DISTRICT

Figure 30. Population and population served by public supply 
in Florida by water management district, 2000.

The largest amount of freshwater withdrawn was from 

the SFWMD, which was nearly one-half (49 percent) of the 

State's total freshwater withdrawn (fig. 31 and table 12). The 

percentage of the total freshwater withdrawn in the other 
water management districts were: SJRWMD, 20 percent; 

SWFWMD, 19 percent; NWFWMD, 8 percent; and 

SRWMD, 4 percent. The SFWMD accounted for the largest 

amount of freshwater withdrawn for public supply use 

(46 percent), agricultural self-supplied use (63 percent), and 
recreational irrigation use (51 percent). The SWFWMD 

accounted for the largest amount of freshwater withdrawn for 

commercial-industrial self-supplied use (26 percent); and the 

NWFWMD accounted for the largest amount of freshwater 

withdrawn for power generation use (49 percent) (table 12). 

The largest amount (50 percent) of saline water withdrawn 
was from the SWFWMD and was used for cooling purposes 

at several power generation facilities located along Tampa 

Bay or the Gulf of Mexico (fig. 32 and table 12).

SOUTH FLORIDA 
49 percent

ST. JOHNS RIVER 
20 percent

NORTHWEST
FLORIDA 

;__- 8 percent

SUWANNEE
RIVER 

4 percent

SOUTHWEST FLORIDA 
19 percent

Figure 31. Freshwater withdrawals in Florida by water 
management district, 2000.
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Table 12. Water withdrawals by category in Florida by water management district, 2000

[Compiled by the U.S. Geological Survey, Tallahassee; all values in million gallons per day; district totals may not be 
identical to data reported or published by the water management districts due to differences in data-collection procedures 
and categories of use or revisions in reported values; general locations of water management districts are shown in figure 2]

Northwest Florida
Public Supply

Domestic self-supplied
Commercial-industrial self-supplied
Agricultural self-supplied
Recreational irrigation
Power generation

Totals

St. Johns River1
Public Supply

Domestic self-supplied

Commercial-industrial self-supplied
Agricultural self-supplied
Recreational irrigation

Power generation

Totals

South Florida
Public Supply

Domestic self-supplied
Commercial-industrial self-supplied
Agricultural self-supplied

Recreational irrigation
Power generation

Totals

Southwest Florida2
Public Supply

Domestic self- supplied

Commercial-industrial self-supplied
Agricultural self-supplied
Recreational irrigation
Power generation

Totals

Suwannee River
Public Supply
Domestic self-supplied

Commercial-industrial self-supplied
Agricultural self-supplied
Recreational irrigation
Power generation

Totals

State Totals

Fresh 
ground 
water

145.90
21.75
51.86

36.32
18.57
6.41

280.81

558.51

51.70

90.64

392.33

72.66
10.86

1,176.70

1.070.28

52.43
88.83

784.37

86.21

2.95
2,085.07

408.88

52.74

117.52

683.06
51.95

6.77
1,320.92

15.79

20.06
81.85
93.87

1.06
2.54

215.17

5,078.67

Fresh 
surface 
water

46.17

0.00
26.30

9.94
4.50

317.80
404.71

14.08

0.00
31.80

214.20

31.94
144.53
436.55

49.24

0.00

35.18
1,682.22

123.68

24.63
1,914.95

127.94

0.00

34.40
24.83

20.79
40.76

248.72

0.00
0.00
4.92
1.87
0.37

101.01
108.17

3,113.10

Total 
freshwater

192.07
21.75
78.16

46.26
23.07

324.21

685.52

572.59

51.70

122.44
606.53

104.60

155.39
1,613.25

1.119.52

52.43

124.01
2,466.59

209.89
27.58

4,000.02

536.82

52.74
151.92
707.89
72.74

47.53
1,569.64

15.79
20.06
86.77
95.74

1.43
103.55
323.34

8,191.77

Total 
saline water

0.00
0.00
0.00

0.00
0.00

265.05
265.05

0.00

0.00
1.18

0.00

0.00
1,779.44

1,780.62

0.00

0.00
0.00

0.00

0.00
3,952.64
3,952.64

0.00
0.00

0.00
0.00
0.00

5,957.51
5,957.51

0.00

0.00
0.00
0.00

0.00
0.00
0.00

11,955.82

Total water

192.07
21.75
78.16

46.26
23.07

589.26
950.57

572.59

51.70

123.62
606.53
104.60

1.934.83

3,393.87

1,119.52

52.43
124.01

2,466.59

209.89
3,980.22
7,952.66

536.82

52.74

151.92
707.89

72.74
6,005.04
7,527.15

15.79
20.06
86.77

95.74
1.43

103.55
323.34

20,147.59

St. Johns River Water Management District, 2004. 
Southwest Florida Water Management District, 2002.
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Freshwater withdrawals in all districts except the 

SFWMD have remained about the same or decreased 

slightly between 1975 and 2000. However, excluding 
power generation, water withdrawals in all five water 

management districts increased between 1975 and 2000 

as a result of increases in irrigated acreage, population, 
and tourism (fig. 33). Excluding freshwater withdrawals 

for power generation, the SRWMD had the largest 

percent increase in withdrawals between 1975 and 2000 
(61 percent), followed by the SFWMD (57 percent), 

the SJRWMD (37 percent), and the NWFWMD and 
SWFWMD (29 percent each). The SFWMD had the 

largest increase in total water withdrawals (1,440 Mgal/d) 

between 1975 and 2000 (fig. 33). Since 1975, fresh 
ground-water withdrawals increased in all five water 

management districts (fig.34) while fresh surface-water 

withdrawals decreased in all but the SFWMD (fig. 35). 
The decrease in fresh surface water is a result of the 

decrease in power generation withdrawals between 1975 

and 2000.

WATER MANAGEMENT DISTRICT

Figure 32. Fresh and saline water withdrawals in Florida by 
water management district, 2000.

I I 1975 
1980

H 1985 
1990 
1995 
2000

(Excludes power generation withdrawals)

NORTHWEST 
FLORIDA

ST. JOHNS 
RIVER

SOUTH 
FLORIDA

SOUTHWEST 
FLORIDA

SUWANNEE 
RIVER

WATER MANAGEMENT DISTRICT

Figure 33. Historical freshwater withdrawals in Florida by water management district, 1975-2000. (Modified from Marella, 
1995 and 1999.)
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Figure 34. Historical fresh ground-water withdrawals in 
Florida by water management district, 1975-2000. (Modified 
from Marella, 1995 and 1999.)

Figure 35. Historical fresh surface-water withdrawals in Florida by 
water management district, 1975-2000. (Modified from Marella, 1995 
and 1999.)

Water Consumption and Discharges

In 2000, an estimated 52 percent (table 13) of the fresh­ 
water withdrawn in Florida was consumed (evaporated, tran­ 
spired, incorporated into products or crops, or otherwise 
removed from the immediate water environment); the remain­ 
ing 48 percent was returned to the hydrologic system as waste- 
water. Less than 0.1 percent (5 Mgal/d) of the saline water was 
consumed. The greatest consumption of freshwater in Florida 
was in agricultural self-supplied (irrigation and nonirrigation) 
and recreational irrigation, primarily due to high evapotranspi- 
ration during hot and dry periods when irrigation demands are 
high (fig. 36). Water consumed ranges from 80 percent for 
recreational irrigation to 9 percent for power generation 
(freshwater only) (table 13). Nearly all (99 percent) of the total 
water withdrawn for power generation (fresh and saline) was 
returned to its source. The estimated percentage of freshwater 
consumed varied during the past 25 years, ranging from 
33 percent in 1975 and 1980 (Leach, 1978, 1983); 43 percent 
in 1985 (Marella, 1988); 42 percent in 1990 (Solley and others, 
1993); and 39 percent in 1995 (Marella, 1999). Estimates for 
2000 are higher than past years because of prolonged drought 
conditions throughout the State (University of Nebraska, 
2004) lead to an increase in water demands for all irrigation 
purposes (agriculture, recreational, and residential lawns), 
allowing for higher evaporation over a longer period of time. 
All consumption values are estimated from irrigation coeffi­ 
cients, industry standards, or published sources.
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Figure 36. Freshwater withdrawals and estimated water 
consumption in Florida by category, 2000.
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Table 13. Estimated freshwater consumed by category in Florida, 2000

[Freshwater consumed in million gallons per day]

Public supply 

Domestic self-supplied

Commercial-industrial self-supplied

Agricultural self-supplied 

Recreational irrigation 

Power generation 

State totals

Freshwater 
consumed

Percent 
consumed

942.9

76.9

107.6

2,720.5

328.8

59.3

4,236.0

38.7

38.7

19.1

69.5

80.0

9.0

51.7

Wastewater discharge includes water that was released 
from treatment facilities, septic tanks, or runoff from agricul­ 
tural or urban lands. Discharge data for domestic (municipal) 
and industrial facilities are usually regulated and metered, 
whereas records of the amount of water released from septic 
tanks or that runs off agricultural or urban lands are usually not 
available. For this report, wastewater values were reported for 
domestic facilities that discharged 0.10 Mgal/d or more, and 
estimates of water released by septic tanks were made. No 
industrial wastewater discharge values were collected for 2000.

Domestic Wastewater

Domestic wastewater facilities (includes municipal and 
privately owned) are those systems that receive or dispose of 
wastewater derived principally from residential dwellings, busi­ 
nesses or commercial establishments, institutions and some 
industrial facilities (Florida Department of Environmental Reg­ 
ulation, 1991). According to the FDEP, there were 2,789 domes­ 
tic wastewater systems in operation during 2000 (Joseph Doker, 
Florida Department of Environmental Protection, written com- 
mun., 2004). Total discharge from the 2,789 domestic wastewa­ 
ter systems for 2000 was 1,515 Mgal/d. Domestic wastewater 
discharge data were collected for 571 systems as reported to 
FDEP. Discharge from the inventoried systems totaled nearly 
1,495 Mgal/d and accounted for 99 percent of the total domestic 
wastewater discharge. Discharge from the 2,218 uninventoried 
systems was estimated to be 20 Mgal/d (2,218 systems multiplied 
by 0.009 Mgal/d) or slightly more than 1 percent of the total dis­ 
charge. Of the domestic wastewater discharged from the 571 
inventoried systems, 44 percent was discharged to surface 
water, 34 percent was discharged to the ground through land 
application systems (drain fields, percolation ponds, spray

INJECTION
WELLS 

22 percent SURFACE
WATER 

44 percent

GROUND 
(INCLUDING

REUSE) 
34 percent

Figure 37. Treated domestic wastewater dis­ 
charges in Florida by primary disposal method, 
2000.

fields) and reuse systems, and 22 percent was discharged to deep 
aquifers through injection wells (fig. 37).

The estimated population served by the inventoried sys­ 
tems in 2000 was 11.07 million (table 14), and the population 
served by the uninventoried systems was about 0.14 million, for 
a total of 70 percent (11.21 million) of the State's population. 
The remaining 30 percent of the State's population discharged 
domestic wastewater to septic tanks.
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Table 14. Treated domestic wastewater population served, discharge, and capacity in Florida by county, 2000

[Compiled by the U.S. Geological Survey and Florida Department of Environmental Protection; discharge and capacity values in 
million gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Population
Total
217,955

22,259
148,217
26,088

476,230
1,623,018

13,017
141,627
118,085
140,814
251,377
56,513
32.209
13,827

778,879
294,410
49,832
11,057
45,087
14,437
10,576
13,332
13,327
26,938
36,210

130,802
87,366

998,948
18,564

112,947
46,755
12,902
7,022

210,528
440,888
239,452

34,449
7,021

18,733
264,002
258,916
126,731

2,253,362
79,589
57,663

170,498
35,910

896,344
172,493

1,131,184
344,765
921,482
483,924

70,423
123,135
192,695
117,743
325,957
365,196

53.345
34,844
19,256
13,442

443,343
22,863
40,601
20.973

15,982,377

Served
151,450

4,000
86,775
6,850

308,500
1,476,300

2,100
70,700
18,500
73,450

164,100
17,500
9.600
3,350

592,300
160,500
40,750

3,100
14,400

1.000
0

4,650
5,375

10,525
14,500
38,000
23.100

720,100
2,750

60,325
11,350
2.200
1.000

94,000
296,050
154,725

6,300
0

3,400
228,075
90.000
61,075

1,828,500
35,700
21,975

110,525
4,200

695,875
120,225
945,550
148,925
874,600
213,100

10,000
68,900

103,400
33,100

219,000
278,200

4.000
6,000
4,700
4,800

284,700
2,100

16,000
3.200

11,070,000

Wastewater discharge by source
Total
17.06
0.69

33.89
1.93

37.63
190.28

0.47
7.46
2.81
7.33

28.84
2.06
0.98
0.25

84.06
19.49
5.79
1.07
2.23
0.18
0.12
0.36
0.86
1.17
1.50
4.65
2.33

92.93
0.70
7.37
2.77
0.55
0.23
9.78

39.19
18.29
0.47
0.13
0.92

26.27
7.79
6.86

311.10
7.05
3.68

16.71
0.74

73.15
16.00

108.07
18.04

106.08
28.10

2.62
9.01

10.84
3.93

21.60
48.95

1.84
0.87
0.97
0.47

31.49
0.29
2.77
0.75

1,494.86

Ground
2.12
0.17
0.55
1.60

14.58
11.47
0.00
4.46
2.81
1.10

26.01
2.06
0.29
0.00
0.78
3.47
4.83
0.43
0.37
0.18
0.12
0.16
0.11
0.38
1.50
4.56
2.33

29.42
0.00
6.99
0.75
0.12
0.23
9.78

22.93
18.29
0.47
0.13
0.92

15.51
7.79
3.66

14.21
0.27
1.64

16.71
0.74

70.89
15.79
25.78
14.94
48.55
17.86
0.00
3.16
2.04
2.26

12.87
36.97

1.84
0.87
0.11
0.00

16.60
0.29
2.77
0.14

510.73

Injection

7.79
0.00
0.00
0.00

17.40
101.24

0.00
3.00
0.00
0.00
1.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.25
0.00
0.00
0.00
0.00
5.56
0.00
3.20

89.82
0.94
0.00
0.00
0.00
0.00
0.00

57.43
0.00

33.41
0.00
0.00
0.00
8.63
0.00
1.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

333.06

Surface
7.15
0.52

33.34
0.33
5.65

77.57
0.47
0.00
0.00
6.23
1.37
0.00
0.69
0.25

83.28
16.02
0.96
0.64
1.86
0.00
0.00
0.20
0.75
0.79
0.00
0.09
0.00

63.51
0.70
0.38
2.02
0.43
0.00
0.00

15.01
0.00
0.00
0.00
0.00
5.20
0.00
0.00

207.07
5.84
2.04
0.00
0.00
2.26
0.21

24.86
3.10

24.12
10.24
2.62
5.85
0.17
1.67
6.80

11.98
0.00
0.00
0.86
0.47

14.89
0.00
0.00
0.61

651.07

Total number 
of systems

36
6

18
7

70
23

1
36
80
29
36
24
20

3
67
13
19
10
13
6

28
5

14
16
16
46
73

144
4

17
10
5
2

133
103

19
13
2
8

11
158
75
27

306
27
17
26
84
48
71
89
28

198
33
44
47
13
71
29
40
13
7
1

126
9

10
6

2,789

Systems inventoried
Number

8
2
7
2

21
17

1
10
8

12
9
2
3
2

25
6
8
4
5
2
1
3
3
4
4

11
8

16
1
6
5
2
2

20
32
4
3
1
2
5

16
13
5
9
6

12
3

21
14
12
15
17
31

2
14
16
5

19
15
4
3
2
I

18
2
6
3

571

Capacity
22.43

1.89
64.50
4.15

62.90
240.88

0.60
11.82
5.33

14.36
34.77

3.35
2.70
0.65

123.79
35.19
11.46

1.58
3.95
0.32
0.14
0.62
1.52
1.73
2.33
9.27
4.96

144.50
1.40

11.56
4.84
1.16
0.36

16.00
65.29
33.26
0.87
0.20
1.12

39.10
14.81
13.68

358.70
12.88
5.76

27.56
1.40

1 14.44
23.66

160.44
27.27

179.25
50.07

3.25
15.89
17.58
7.43

33.05
77.21

3.20
1.54
1.65
0.70

56.49
1.00
7.19
1.57

2,204.52
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The largest domestic wastewater discharges in 2000 
were in Miami-Dade and Broward Counties. Miami-Dade 
County discharged more than 200 Mgal/d to surface water 
(Atlantic Ocean) and Broward County discharged more than 
100 Mgal/d to injection wells (table 14). Both Miami-Dade 
and Broward Counties each had more than I million people 
served by domestic wastewater systems (table 14). Miami- 
Dade Water and Sewer in Miami-Dade County had the sin­ 
gle largest discharge of domestic wastewater (308 Mgal/d), 
which was treated and discharged at 3 facilities during 2000. 
Orange County discharged more than 70 Mgal/d of water to 
the ground through land application or reuse systems 
(table 14).

Domestic wastewater discharge increased 33 percent 
between 1985 and 2000, but decreased 3 percent between 
1995 and 2000 (fig. 38). The trend between 1985 and 2000 
can be attributed to increases in population served by waste- 
water, as many municipalities expanded service areas and 
treatment plant capacities. The more recent trend between 
1995 and 2000 can be attributed to wet conditions in 1995, 
increasing infiltration into wastewater return systems 
directly from rainfall runoff or indirectly from ground-water 
seepage into underground pipes, and to dry conditions in 
2000 during which little infiltration or seepage occurred. 
Another important trend in domestic wastewater is the 
decrease in the amount of water discharged to surface water 
bodies and the increase in the amount of water discharged to 
the ground through land application systems (drain fields, 
percolation ponds, and spray fields) and irrigation reuse sys­ 
tems. In 1990, about 58 percent of the domestic wastewater 
was discharged to surface water (Marella, 1994) compared 
to 44 percent in 2000 (fig. 38). This is an ongoing declining 
trend as restrictions on the quality and quantity of water that 
is discharged to surface waters has increased and the dis­ 
charge of wastewater through reuse or ground-water 
recharge is highly encouraged. The use of wastewater dis­ 
charge for irrigation and ground-water recharge has 
increased from 200 Mgal/d in 1986 to more than 450 Mgal/d 
in 2000 (Florida Department of Environmental Protection, 
2001). Statewide domestic waste-water discharge values 
were not available prior to 1985 and the quantity of water 
discharged to surface water, injection wells, or ground water 
was not determined for 1985.

Septic Tanks

Septic tanks (also referred to as on-site disposal sys­ 
tems) are buried watertight receptacles constructed to pro­ 
mote the separation of solids, grease, and liquid components 
of waste-water in the absence of oxygen. The liquid fraction 
from the septic tank is discharged to the ground through a 
subsurface drain field for further treatment, and then either 
transpires to the atmosphere through surface vegetation or 
percolates into the shallow water table (Marella, 1994 and
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Discharge method for 1985 was not differentiated.

Figure 38. Historical treated domestic wastewater dis­ 
charges in Florida, 1985-2000 (Modified from Marella, 1994 
and 1999.)

1998). Septic tanks are most commonly used for individual 
households or small commercial establishments (camp­ 
grounds, churches, convenience stores, restaurants, small 
motels, and facilities alike) that are in rural or remote areas, 
or are in urban areas that are not served by a domestic waste- 
water system. In 2000, nearly 1.95 million septic tanks were 
in use for the treatment and disposal of wastewater in Flor­ 
ida (Dale Holcomb, Florida Department of Health, written 
commun., 2003). Miami-Dade and Polk Counties each had 
over 100,000 septic tanks (table 15).

Based on 55 gal/d of discharge per person (Tchobano- 
glous, 1991) and 2.46 people per household in Florida (Smith 
and Cody, 2001), discharge from each tank would be about 
135 gal/d. Estimated discharge from the 1.95 million septic 
tanks in Florida in 2000 would be about 263 Mgal/d, an increase 
of 24 percent from the 210 Mgal/d discharged in 1990 (Marella, 
1994). The number of septic tanks in Florida has increased from 
0.94 million in 1970, 1.17 million in 1980, and 1.56 million in 
1990 (Marella, 1994). The number of people who relied on 
septic tanks increased to 4.77 million in 2000 (table 15).
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Table 15. Treated domestic wastewater and septic tank population served and discharge in Florida by county, 2000

[Compiled by the U.S. Geological Survey, Florida Department of Environmental Protection, and the Florida Department of Health. Discharge values 
in million gallons per day]

County

Alachua
Baker
Bay
Bradford
Brevard
B reward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

State totals

Total 
systems

36
6

18
7

70
23

1
36
80
29
36
24
20

3
67
13
19
10
13
6

28
5

14
16
16
46
73

144
4

17
10
5
2

133
103

19
13
2
8

11
158
75
27

306
27
17
26
84
48
71
89
28

198
33
44
47
13
71
29
40
13
7
1

126
9

10
6

2,789

Domestic wastewater systems
Inventoried

Systems
8
2
7
2

21
17

1
10

8
12
9
2
3
2

25
6
8
4
5
2
1
3
3
4
4

11
8

16
1
6
5
2
2

20
32
4
3
1
2
5

16
13
5
9
6

12
3

21
14
12
15
17
31

2
14
16
5

19
15
4
3
2
1

18
2
6
3

571

Discharge
17.06
0.69

33.89
1.93

37.63
190.28

0.47
7.46
2.81
7.33

28.84
2.06
0.98
0.25

84.06
19.49
5.79
1.07
2.23
0.18
0.12
0.36
0.86
1.17
1.50
4.65
2.33

92.93
0.70
7.37
2.77
0.55
0.23
9.78

39.19
18.29
0.47
0.13
0.92

26.27
7.79
6.86

311.10
7.05
3.68

16.71
0.74

73.15
16.00

108.07
18.04

106.08
28.10

2.62
9.01

10.84
3.93

21.60
48.95

1.84
0.87
0.97
0.47

31.49
0.29
2.77
0.75

1,494.86

Population
151,450

4.000
86,775
6,850

308,500
1,476,300

2,100
70,700
18,500
73,450

164,100
17,500
9.600
3,350

592.300
160,500
40,750

3,100
14,400

1,000
0

4,650
5,375

10,525
14,500
38,000
23,100

720,100
2,750

60,325
11,350
2,200
1,000

94,000
296,050
154,725

6,300
0

3,400
228,075

90.000
61,075

1,828,500
35,700
21,975

110,525
4,200

695,875
120,225
945,550
148,925
874,600
213,100

10,000
68,900

103,400
33,100

219,000
278,200

4,000
6.000
4,700
4,800

284,700
2,100

16,000
3,200

11,070,000

Non-inventoried
Systems

28
4

11
5

49
6
0

26
72
17
27
22
17

1
42

7
11
6
8
4

27
2

11
12
12
35
65

128
3

11
5
3
0

113
71
15
10

1
6
6

142
62
22

297
21

5
23
63
34
59
74
11

167
31
30
31

8
52
14
36
10
5
0

108
7
4
3

2,218

Discharge
0.25
0.04
0.10
0.04
0.44
0.05
0.00
0.23
0.64
0.15
0.24
0.20
0.15
0.01
0.37
0.06
0.10
0.05
0.07
0.04
0.24
0.02
0.10
0.11
0.11
0.31
0.58
1.14
0.03
0.10
0.04
0.03
0.00
1.01
0.63
0.13
0.09
0.01
0.05
0.05
1.26
0.55
0.20
2.64
0.19
0.04
0.20
0.56
0.30
0.53
0.66
0.10
1.49
0.28
0.27
0.28
0.07
0.46
0.12
0.32
0.09
0.04
0.00
0.96
0.06
0.04
0.03

19.75

Population
1,852

296
741
296

3,259
370

0
1,704
4.741
1,111
1,778
1,481
1,111

74
2,741

444
741
370
519
296

1,778
148
741
815
815

2,296
4,296
8,444

222
741
296
222

0
7,481
4.667

963
667

74
370
370

9,333
4,074
1,481

19,556
1,407

296
1,481
4,148
2,222
3,926
4,889

741
11,037
2,074
2,000
2.074

519
3,407

889
2,370

667
296

0
7,111

444
296
222

146,291

Number
26,362

5,925
25,169

7,502
63,068
59,899
4,503

37,230
46,272
23,731
28,435
19,160
7,770
7,609

71,258
52.768

3,893
4,191

13,029
5,629
4,780
4,493
3,209
5,363
7,029

37,752
28,407
88,675
7,210

26,292
14,772
4,442
2,498

54,556
72,815
30.306
15,199
2,777
6,244

14,294
81,253
25,436

125,654
25,575
14,508
19,373
11,916
82,234
20.402
60,930
64,572
13,820

100,359
30,050
24,376
39,357
33,971
48,942
32,268
14,701
12,862
7,231
2,960

74,430
7,812

17,244
7,952

1,944,704

Septic tanks
Discharge

3.56
0.80
3.40
1.01
8.51
8.09
0.61
5.03
6.25
3.20
3.84
2.59
1.05
1.03
9.62
7.12
0.53
0.57
1.76
0.76
0.65
0.61
0.43
0.72
0.95
5.10
3.83

11.97
0.97
3.55
1.99
0.60
0.34
7.37
9.83
4.09
2.05
0.37
0.84
1.93

10.97
3.43

16.96
3.45
1.96
2.62
1.61

11.10
2.75
8.23
8.72
1.87

13.55
4.06
3.29
5.31
4.59
6.61
4.36
1.98
1.74
0.98
0.40

10.05
1.05
2.33
1.07

262.56

Population
64,653
17,963
60,701
18,942

164,471
146,348

10,917
69,223
94,844
66,253
85.499
37,532
21,498
10,403

183,838
133,466

8.341
7,587

30,168
13,141
8,798
8,534
7,211

15,598
20,895
90,506
59,970

270,404
15,592
51,881
35,109
10,480
6,022

109,047
140,171
83,764
27.482
6,947

14,963
35,557

159,583
61,582

423.381
24,333
34,281
59,677
30,229

196,321
50,046

181,708
190,951
46,141

259,787
58,349
52,235
87,221
84.124

103,550
86,107
46,975
28,177
14,260
8,642

151,532
20,319
24,305
17,551

4,766,086
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Water Withdrawal Trends, 1970-2000

Statewide withdrawal and water-use estimates have been 
compiled for Florida every 5 years since 1950; however, varia­ 
tions in historical water-use values are sometimes difficult to 
assess because of differences in data-collection techniques and 
sources of information through the years. Since 1970, statewide 
water-use data for all withdrawal categories have been col­ 
lected, tabulated, and published seven times by many agencies 
(five water management districts, the Florida Geological Sur­ 
vey, the Florida Department of Environmental Protection, and 
the U.S. Geological Survey).

Total water (fresh and saline) withdrawn in Florida 
increased by 4,990 Mgal/d or 33 percent between 1970 and 
2000 (fig. 39 and table 16), during which time the population 
increased by 9.2 million people (135 percent) (fig. 1 and table 
16). During this period, freshwater withdrawals increased 
nearly 46 percent (2,580 Mgal/d), and saline water withdrawals 
increased 25 percent (2,410 Mgal/d) (fig. 39 and table 16). 
Overall, water withdrawals were highest in 1975 and 1980 as 
power generation demands peaked during this time. Since then,

22,000

power generation demands have decreased due to the increase 
in water efficiency of new or modernized facilities and the recy­ 
cling of cooling water after routing the water to cooling ponds 
or cooling towers. Between 1990 and 1995, freshwater with­ 
drawals decreased by about 4 percent and saline withdrawals 
increased by 6 percent (Marella, 1999). In contrast, freshwater 
withdrawals increased 13 percent and saline withdrawals 
increased 9 percent between 1995 and 2000. This decrease in 
freshwater withdrawals between 1990 and 1995 as well as the 
increase between 1995 and 2000, can be attributed to signifi­ 
cantly drier conditions (lower rainfall) in 1990 and 2000 during 
key times of the year coupled with significant wetter conditions 
(higher rainfall) during 1995. Since 1990, water-conservation 
and the use of alternative water sources such as reclaimed 
wastewater have helped offset some of the increase in water 
demands. It is difficult to determine how much effect these 
measures have had on water use nor how much rainfall changes 
water demands.

FRESHWATER 

I | SALINE WATER

1950 55 60 65 70 75 80 85 90 95 2000

Figure 39. Historical fresh and saline water withdrawals in Florida, 1950-2000. (Modified from Marella, 1999.)



Water Withdrawal Trends, 1970-2000 41

Table 16. Historical population and water withdrawals in Florida by source, 1950-2000

[Compiled by the U.S. Geological Survey, Tallahassee; values in million gallons per day;  , data not available]

Population, in millions

Year

1950

1955

1960

1965

1970

1975

1977

1980

1985

1990

1995

2000

Total

2.77

3.86

4.95

5.87

6.79

8.48

8.72

9.75

11.32

12.94

14.15

15.98

Served by 
public supply

1.66

2.30

3.37
4.81

5.42

6.81

6.99

7.79

9.74

11.23

12.21

14.03

Water withdrawals, in million gallons per day

Fresh 
Total

1,454.0

2,167.0

3,760.0

6,852.0

5,612.3

6,772.7

6,546.3

6,701.2

6,313.4

7,583.6

7,229.9

8,191.8

Fresh 
Ground

614.0

1,017.0

1,560.0

2,218.5

2,786.7

3,214.6

3,429.5

3,677.2

4,047.7

4.664.7

4,348.8

5,078.7

Fresh 
Surface

840.0 1

1,150.0

2,200.0

4,633.5

2,825.6

3,558.1

3,116.8

3,024.0

2,265.7

2,918.9

2,881.1

3,113.1

Saline 
water

1,200.0'

645.0

3,360.0

6,261.0

9,545.0

11,502.0

13,897.0

10,798.3

10,366.1

10,965.7

11,955.8

Total all 
water

2,654.0

2,812.0

7,120.0

13,113.0

15,157.3

18,274.7

20,598.2

17,111.7

17,949.7

18,195.6

20,147.6

Non-potable 
water2

  -

 

1.6

1.7

1.2

2.5

17.3

47.9

57.9

95.3

Reclaimed 
water3

  -

 

  -

 

. 

  -

_

206.04

266.0

402.0

575.0

Data for 1950 power generation did not show fresh or saline totals, but estimates were made using percentages from 1955. 

" Nonpotable water includes water treated through desalination or diluted with fresher water to meet drinking water standards. 

' Reclaimed (waste) water includes all water reported by DEP as all types of reuse and wastewater disposal. 
* Value is reported for 1986, no data was compiled for 1985. 

Data sources: Population
1950-1970 - University of Florida (Dietrich, 1978).

1975-2000 - Florida Statistical Abstracts and United States Statistical Abstracts.
Population served and water withdrawals
1950 - Modified from U.S. Geological Survey Circular 115 (MacKichan, 1951).
1955 - Modified from U.S. Geological Survey Circular 398 (MacKichan, 1957).
1960 - Modified from U.S. Geological Survey Circular 456 (MacKichan and Kammerer, 1961).

1965 - Modified from U.S. Geological Survey Circular 556 (Murray, 1968).

1970 - Modified from U.S. Geological Survey Circular 676 (Murray and Reeves, 1972).
1975 - USGS Water-Resources Investigations Report 78-17 (Leach, 1978).

1977 - USGS Water-Resources Investigations Report 79-112 (Leach and Healy, 1980).

1980 - USGS Water-Resources Investigations Report 82-4090 (Leach, 1983).
1985 - USGS Water-Resources Investigations Report 88-4103 (Marella, 1988).
1990 - USGS Water-Resources Investigations Report 92-4140 (Marella, 1992).
1995 - USGS Water-Resources Investigations Report 99-4002 (Marella, 1999).
Reclaimed water
1985-2000 - 2000 Reuse Inventory (Florida Department of Environmental Protection, 2001)

Ground-water withdrawals increased 2,292 Mgal/d or 
82 percent between 1970 and 2000 (fig. 40 and table 16). This 
long-term trend in ground-water withdrawals is a result of: 
(1) improvements in drilling techniques; (2) the ability to pump 
large quantities of high-quality water more economically from 
large, deep wells; and (3) increases in demand posed by popu­ 
lation growth and crop irrigation. Since 1980, ground water has 
been the primary source of freshwater in Florida, supplying 
about 60 percent of the total freshwater withdrawn during this 
period.

Fresh surface-water withdrawals have increased 
288 Mgal/d or 10 percent between 1970 and 2000 (fig. 40 and

table 16). Fresh surface-water withdrawals peaked in 1975, 
primarily due to power generation demands; however, since 
then many plants converted to more efficient closed systems 
and newer plants rely on saline surface water. Increases in fresh 
surface-water demands posed by increased irrigated agricul­ 
tural acreage in South Florida during 1970 through 2000 helped 
offset the large decrease in withdrawals for power generation. 
Between 1950 and 1980, surface water was the primary source 
of freshwater in Florida, supplying more than half of the total 
freshwater withdrawn during this period. Surface water sup­ 
plies about 40 percent of the State's freshwater withdrawn since 
1980.
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6,000

1950 95 2000

Figure 40. Historical freshwater withdrawals in Florida by source, 1950-2000. (Modified from Marella, 1999.)

Between 1970 and 2000, total freshwater withdrawals 
increased for public supply by 176 percent, for agricultural self- 
supplied by 87 percent, and domestic self-supplied remained 
nearly the same (table 17). However, during this period, with­ 
drawals for commercial-industrial self-supplied decreased by 
37 percent, and power generation decreased(thermoelectric) 
by 57 percent. Recreational irrigation withdrawals increased 
127 percent between 1985 and 2000; prior to 1985 recreational 
irrigation water use was included in the agricultural self- 
supplied category. Increases in public-supply withdrawals are a 
result of population growth and tourism during this time period, 
along with higher demands posed by commercial and industrial 
facilities that are on public-supply water systems. Agricultural 
self-supplied increases during this period are a result of irriga­ 
tion development and the availability of water for irrigation, 
which allowed farmers to increase crop production while 
decreasing the risk of crop damage due to prolonged dry condi­ 
tions. Commercial-industrial self-supplied withdrawals 
decreased because self-supplied users began using public sup­ 
ply as a water source, many facilities began recirculating more 
water (primarily to lower their discharge amount), and the clo­ 
sure of several large paper mills and phosphate facilities. Power 
generation decreased between 1970 and 1990, as many of the

facilities changed to more modern and efficient cooling 
systems.

The use of nonpotable ground water as a source of supply, 
primarily for public supply, also has increased in Florida. Non- 
potable implies that water does not meet driking-water stan­ 
dards set by the FDEP and thus needs some form of desalination 
treatment (see Glossary) or dilution to meet set standards. The 
amount of nonpotable water treated to meet drinking-water 
standards increased from 17 Mgal/d in 1985 (Marella, 1995) to 
95 Mgal/d in 2000 (table 16). Several public-supply water sys­ 
tems depend on nonpotable treated water, but most use this 
source to augment existing sources.

The use of reclaimed wastewater also has increased in 
Florida since the mid 1980's. According to the FDEP, nearly 
575 Mgal/d of reclaimed wastewater was used in 2000, com­ 
pared to 206 Mgal/d used in 1986 (Florida Department of Envi­ 
ronmental Protection, 2001) (table 16). However, a large por­ 
tion of this reported value is for the sole purpose of disposing 
treated wastewater, and not to offset freshwater demands. Only 
about one-third of this reclaimed water is used to replace or off­ 
set a freshwater source. The use of reclaimed wastewater 
reduces the demand for freshwater, and is expected to continue 
to increase statewide.
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Appendix 1 and 2

Purpose, Data Sources, and Limitations

Appendix 1 provides water-use data for each Florida 
county for the period 1965-2000; appendix 2 provides water- 
use data for each water management district for the period 
1975-2000. These tables provide a summary of all water-use 
data collected since 1965 (published or not published) for each 
category by the many different agencies involved in water-use 
compilations throughout the State. Since 1965, water-use data 
have been collected and compiled on various levels by the Flor­ 
ida Bureau of Geology, Florida Department of Environmental 
Protection, Northwest Florida Water Management District, St. 
Johns River Water Management District, South Florida Water 
Management District, Southwest Florida Water Management 
District, Suwannee River Water Management District, and U.S. 
Geological Survey. Prior to 1965, water-use data were only col­ 
lected and published on a Statewide level. Some county data are 
available prior to 1965 and are published in the Florida Bureau 
of Geology regional or county-wide water-resource investiga­ 
tions. However, these data are often not consistent from one 
county or category to another. All totaled, data presented in 
appendix 1 and 2 were compiled from nearly 60 publications 
and countless unpublished data files.

The appendix in this report is the second effort to present 
all available water-use data by county and water management 
district. Historical data were summarized and published in 1995

for the period between 1965 and 1990 by the USGS (Marella, 
1995). The tables presented in this appendix will provided the 
most recent data for the years between 1990 and 2000 and also 
will include any data modifications for the period between 1965 
and 1990. Some additional data have been added to these tables 
that depict the amount of public-supply water treated and the 
amount of water used for recreational irrigation (including golf 
courses). These tables are available to download from the 
USGS web site: http://fl.water.usgs.gov/Water-Use/ 
Water_ Use_\veb/index. htm.

Water withdrawals and use data presented herein repre­ 
sent the average daily quantities used, as derived from annual 
data, and are expressed in million gallons per day (Mgal/d). 
Water-use values are reported to two places to the right of the 
decimal or to the nearest 10,000 gallons per day (gal/d). Water- 
use data herein may not be identical to the water-use data pub­ 
lished by the water management districts or FDEP because of 
differences in data-collection procedures, categories, methodol­ 
ogy, or changes made after publishing.

Data collected between 1975 and 2000 by the water man­ 
agement districts for individual counties are for the portion of 
the county within that district. If a county is within two water 
management districts and only one district compiled data, then 
the county totals are not complete, and therefore, they are only 
published or presented for that district. No partial county data 
are presented in these tables, only complete county data sets 
unless otherwise noted.
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Appendix 1. Freshwater withdrawals by category 
for each county in Florida, 1965-2000

County
Alachua
Baker
Bay
Bradford
Brevard
Broward
Calhoun
Charlotte
Citrus
Clay
Collier
Columbia
DeSoto
Dixie
Duval
Escambia
Flagler
Franklin
Gadsden
Gilchrist
Glades
Gulf
Hamilton
Hardee
Hendry
Hernando
Highlands
Hillsborough
Holmes
Indian River
Jackson
Jefferson
Lafayette

Page
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

County
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Miami-Dade
Monroe
Nassau
Okaloosa
Okeechobee
Orange
Osceola
Palm Beach
Pasco
Pinellas
Polk
Putnam
St. Johns
St. Lucie
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee
Taylor
Union
Volusia
Wakulla
Walton
Washington

Page
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
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Appendix 2. Freshwater withdrawals by 
category for each Water Management District in 
Florida, 1975-2000_______________

Water Management District Page

Northwest Florida Water Management District 127

St. Johns River Water Management District 128

South Florida Water Management District 129

Southwest Florida Water Management District 130

Suwannee River Water Management District 131
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Advanced wastewater treatment Any treat­ 
ment of sewage that goes beyond the 
secondary or biological water treatment stage 
and includes the removal of nutrients, such as 
phosphorus and nitrogen and a high percentage 
of suspended solids. This treatment is more 
stringent than secondary treatment, and 
requires an 85 percent reduction in conven­ 
tional pollutant concentrations or a significant 
reduction in nonconventional pollutants (U.S. 
Environmental Protection Agency, 1997, writ­ 
ten commun.).

Agriculture water use Includes water used 
for agricultural irrigation and nonirrigation 
purposes. Irrigation water use includes the arti­ 
ficial application of water on lands to assist in 
the growing of crops, plants, and pasture. 
Nonirrigation water use includes water used 
for livestock, fish farming, and other farm 
needs. Livestock water use includes water used 
for stock watering, feedlots, and dairy opera­ 
tions. The water can be obtained from a public 
supply or be self-supplied.

C

Commercial water use Water for motels, 
hotels, restaurants, office buildings, commer­ 
cial facilities and civilian and military institu­ 
tions. The water may be obtained from a public 
supply or be self-supplied.

Community water system A public water 
system which serves at least 15 service connec­ 
tions used by year-round residents or regularly 
serves at least 25 year-round residents (Florida 
Department of Environmental Regulation, 
1990).

Consumptive use That part of water with­ 
drawn that is evaporated, transpired, incorpo­ 
rated into products or crops, consumed by 
humans or livestock, or otherwise removed 
from the immediate water environment. Some­ 
times called water consumed or water 
depleted.

Cooling pond Usually a manmade water 
body used by power plants or large industrial 
plants that enables the facility to recirculate

once-through cooling water. The water levels 
in the pond are usually maintained by rainfall 
or augmented by pumping (withdrawal of) 
water from another source (fresh, saline, or 
reclaimed).

Cooling tower A large tower or stack that is 
used for heat exchange of once-through cool­ 
ing water generated by steam condensers. Hot 
water from the plant is sprayed into the top of 
the tower and exchanges heat with the passing 
air as it falls. The water is then collected at the 
bottom of the tower and used again. A small 
amount of water is lost (consumed) through 
evaporation in this process. See cooling water 
or once-through cooling.

Cooling water Water used for cooling pur­ 
poses by electric generators, steam condensers, 
large machinery or products at power or indus­ 
trial plants. Water used for cooling purposes 
can be either fresh, saline, or reclaimed and 
may be used only once or recirculated multiple 
times. See cooling pond or once-through cool­ 
ing water.

D

Desalination The removal of salts from 
water. Desalination is primarily used for 
public-supply water to ensure that it meets 
Florida Department of Environmental Protec­ 
tion secondary drinking standards. The three 
primary types of desalination used in Florida 
are: (1) distillation, (2) electrodialysis pro­ 
cesses, and (3) reverse osmosis processes 
(Euros, 1989, South Florida Water Manage­ 
ment District, 1990). The reverse osmosis pro­ 
cesses are the most commonly used in Florida 
followed by electrodialysis (Dykes and Con- 
Ion, 1989). In addition to these three desalina­ 
tion processes, many public suppliers also 
dilute or blend brackish or saline water with 
fresher water to produce potable water. Also 
see reverse osmosis.

Dewatering The deliberate attempt to lower 
the ground-water level in or below land surface 
for selected purposes such as agricultural, con­ 
struction, mining or other activities. For 
mining operation, dewatering usually is 
accomplished by pumping the water out of the
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ground and discharging to a surface-water 
body. However, some dewatering involves 
gravity feeding water from the surficial aquifer 
into a deeper aquifer (usually the Floridan 
aquifer system) through recharge wells (Camp­ 
bell, 1986). In Florida, this discharge usually 
requires a permit from the Florida Department 
of Environmental Protection.

Domestic wastewater facility Facilities that 
receive or dispose of wastewater derived prin­ 
cipally from residential dwellings, business or 
commercial buildings, institutions, and the like 
(Florida Department of Environmental Regu­ 
lation, 1991). Can also include some waste- 
water derived from industrial facilities. May 
also be referred to as a 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 
be self-supplied.

Gigawatthour (GWh) A measure of electric­ 
ity, one billion watthours.

Ground water Specifically, that part of the 
subsurface water that is in the saturated zone (a 
zone in which all voids are filled with water).

Ground-water disposal Wastewater that is 
disposed of through the ground either by injec­ 
tion or seepage. This includes the following 
discharge methods; absorption beds, injection 
wells, drainfields, percolation ponds, rapid 
infiltration basins, spray fields, and land appli­ 
cation systems (Marella, 1994). Land applica­ 
tion systems or reuse systems are considered a 
ground-water disposal as treated wastewater 
used to irrigate is generally intended to filter 
down through the soil.

H

Hydroelectric power water use The use of
water in the generation of electricity at plants 
where the turbine generators are driven by fall­ 
ing water. This is considered an instream use of 
water.

Effluent Water that flows out of a wastewater 
treatment facility or other works used for the 
purpose of treating, stabilizing, or holding 
waste.

Flood irrigation Irrigation systems that con­ 
trol the water table with lateral supply ditches. 
These include open field ditch systems (fur­ 
rows), semi-closed conveyance systems, sub­ 
surface conduit systems, crown flood systems, 
and continuous flood systems. Also includes 
seepage or subsurface irrigation systems. The 
efficiencies of these flood irrigation systems 
range from 20 to 80 percent (Smajstria and oth­ 
ers, 1988), however, an average of 60 percent 
is commonly used for estimating water 
requirements. May also be referred to as sub­ 
surface irrigation.

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

Industrial wastewater facility Facilities that 
produce, treat or dispose of wastewater not 
otherwise defined as a domestic wastewater; 
includes the runoff and leachate from areas that 
receive pollutants associated with industrial or 
commercial storage, handling, or processing 
(Florida Department of Environmental Regu­ 
lation, 1991).

Industrial water use Water used for indus­ 
trial purposes such as fabricating, processing, 
washing, and cooling, and includes such indus­ 
tries as steel, chemical and allied products, 
paper and allied products, mining, and petro­ 
leum refining. The water can be obtained from 
a public supply or be self-supplied.

Instream use Water use taking place within a 
stream channel for such purposes as hydroelec­ 
tric power generation, navigation, water-qual­ 
ity improvement, fish and wildlife propaga­ 
tion, and recreation. Sometimes called 
nonwithdrawal use or in-channel use.

M

Micro irrigation Irrigation systems that 
apply water directly to, or very near, the soil 
surface, either above the ground or into the air,
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in discrete drops, continuous drops, small 
streams, mist, or sprays. These include drip 
systems, spray systems, jet systems, and bub­ 
bler systems. Also referred to as drip, low pres­ 
sure or low volume irrigation. The efficiencies 
of these micro-irrigation systems range from 
75 to 95 percent (Smajstrla and others, 1988), 
however, an average of 80 percent is 
commonly used for estimating water require­ 
ments.

Mining water use Water used for the extrac­ 
tion of minerals and liquids. Mining also 
includes water used for milling (such as crush­ 
ing, screening, washing, and flotation), envi­ 
ronmental purposes (such as dust control and 
wetland restoration or maintenance), material 
conveyance, dewatering, and domestic uses on 
the premises. Generally, most of the water used 
at a mining operation is self-supplied.

N

Navigational water use Water utilized as a 
means of commercial (and sometimes recre­ 
ational) transportation. Includes water used to 
lift a vessel in a lock, or maintain a navigable 
channel level. Navigational water use is con­ 
sidered a nonconsumptive instream use of 
water and is generally not measured.

Net water use Water withdrawals plus or 
minus water transfers. In most counties, the net 
water use and water withdrawals are equal. 
However, in counties involved in water trans­ 
fers (imports and exports), the net water use 
represents the actual amount of water used 
regardless of the amount of water withdrawn. 
In Florida, water transfers are mostly found in 
the public supply category. Also see water 
transfers.

Non-Community water system A public 
water system which provides piped water for 
human consumption to at least 15 service con­ 
nections or which serves at least 25 individuals 
at least 60 days out of the year but which is not 
a community water system. The difference 
between a community water system and a non- 
community water system is that the former 
serves inhabitants whereas the latter serves 
transients or non-residents who other wise do 
not inhabit the building served by the system. 
(Florida Department of Environmental Regu­ 
lation, 1990).

Non-Transient Non-Community water 
system A public water system that is not a 
community water system and that regularly 
serves at least 25 of the same persons over a 
6 month period. (Florida Department of Envi­ 
ronmental Regulation, 1990).

Once-through cooling water Water (fresh or 
saline) that is withdrawn from a river, stream 
or other water body (manmade or natural), or a 
well, that is passed through a steam condenser 
one time, and then returned to the river or 
stream or other water body some distance from 
the intake (Hughes, 1975). Once-through cool­ 
ing water is used to exchange the heat from the 
steam condensers to the cooler water. This 
method of cooling is commonly used in power 
production throughout Florida, and usually 
results in no consumption.

Offstream use Water withdrawn or diverted 
from a ground- or surface-water source for 
public-water supply, industry, irrigation, live­ 
stock, thermoelectric power generation, and 
other uses. Sometimes called off-channel use 
or withdrawal use.

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

Per capita use The average amount of water 
used per person during a standard time period, 
generally per day.

Potable water Water that meets the quality 
standards set by the Florida Department of 
Environmental Protection. Potable water is 
considered safe for human consumption and is 
often referred to as drinking water. In Florida, 
chloride and dissolved-solids concentrations in 
potable water must be less than or equal to 250 
and 500 mg/L, respectively. Freshwater that 
exceeds these chloride and dissolved solids 
limits is often referred to as slightly saline, 
brackish, or nonpotable water and is either 
diluted with fresher water or treated through a 
desalination process to meet potable-water 
standards for public supply.
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Power generation water use Water used in 
the process of the generation of electric power 
through a thermoelectric or hydroelectric facil­ 
ity. The majority of water used for this cate­ 
gory is for cooling purposes (much of which is 
used for once-through cooling). Water is also 
used for boiler makeup or domestic purposes 
throughout the plant. Boiler makeup water and 
water used for domestic purposes are generally 
obtained from public supply, however, for 
plants located in remote areas, this water can 
be self-supplied. Cooling water is generally 
self-supplied, although some smaller plants 
use public-supply water for cooling purposes.

Primary wastewater treatment First step in 
wastewater treatment where screens and sedi­ 
mentation tanks are used to remove most mate­ 
rials that float or settle. Primary treatment 
removes about 30 percent of carbonaceous bio­ 
chemical oxygen demand from domestic 
sewage (U.S. Environmental Protection 
Agency, 1997, written commun.).

Public supply Water withdrawn by public or 
private water suppliers and delivered to users 
who do not supply their own water. Water sup­ 
pliers provide water for a variety of uses, such 
as domestic, commercial, industrial, thermo­ 
electric power (domestic and cooling pur­ 
poses), and public-water use. According to the 
Florida Department of Environmental Protec­ 
tion, any water system that serves more than 25 
people or has 15 year-round service connec­ 
tions is considered a community public sup­ 
plier (Florida Department of Environmental 
Regulation, 1990a). For this report, public 
supply includes those systems that serve more 
than 400 people or use more than 10,000 gal­ 
lons per day.

Public-water use Water supplied from a 
public-water supply and used for such pur­ 
poses as firefighting, street washing, and 
municipal parks and swimming pools. Public- 
water use also includes system water losses 
(water lost to leakage) and unusable water dis­ 
charged from desalination or lime-softening 
facilities. Also referred to as utility-water use.

Reclaimed water Water that has received at 
least secondary treatment and is reused after 
leaving a wastewater treatment facility.

Recycled water Water that is used more than 
one time before it passes back into the natural 
hydrological system or is discharged into a 
wastewater system. Also referred to as recircu- 
lated water.

Resident population The number of persons 
who live in a State who consider the State their 
permanent place of residence. College stu­ 
dents, military personnel, and inmates of penal 
institutions are counted as permanent resi­ 
dents. According to this definition, tourist and 
seasonal or part-time residents are considered 
nonresident population.

Residential water use See domestic water 
use.

Reuse system The deliberate application of 
reclaimed water for a beneficial or other useful 
purpose. Reuse may encompass landscape irri­ 
gation (such as golf courses, cemeteries, high­ 
way medians, parks, playgrounds, school 
yards, nurseries, and residential properties), 
agricultural irrigation (such as food and fruit 
crops, wholesale nurseries, sod farms and pas­ 
ture grass), aesthetic uses, ground-water 
recharge, environmental enhancement of sur­ 
face water and wetland restoration, fire protec­ 
tion, and other useful purposes.

Reverse osmosis The process of removing 
salts from water using a membrane. With 
reverse osmosis, the product water passes 
through a fine membrane that the salts are 
unable to pass through, and the salt waste 
(brine) is removed and disposed. This differs 
from electrodialysis where the salts are 
extracted from the feedwater by using a mem­ 
brane with an electrical current to separate the 
ions. During electrodialysis the positive ions 
flow through one membrane, while the nega­ 
tive ions flow through a different membrane, 
leaving freshwater as the end product. In this 
report, reverse osmosis includes any water 
treated through both reverse osmosis and elec­ 
trodialysis and any water diluted or blended 
with fresher water that was used to obtain pota­ 
ble water. Also see desalination.

Saline water Water that contains more than 
1,000 mg/L of dissolved solids.
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Secondary wastewater treatment The
second step in most domestic wastewater 
treatment systems in which bacteria consume 
the organic parts of the waste. This treatment 
removes floating and settleable solids and 
about 90 percent of the oxygen-demanding 
substances and suspended solids. Disinfection 
is the final stage of secondary treatment (U.S. 
Environmental Protection Agency, 1997, writ­ 
ten commun.).

Self-supplied water Water withdrawn from 
a ground- or surface-water source by a user and 
not obtained from a public supply.

Septic tank Refers to a buried watertight 
receptacle constructed to promote the separa­ 
tion of solids, grease, and liquid components of 
wastewater in the absence of oxygen. The 
liquid fraction from the septic tank is dis­ 
charged to a drain field for further treatment or 
disposal. In Florida, septic tanks are regulated 
by the Florida Department of Health.

Settling pond A holding pond for wastewater 
where heavier particles sink to the bottom for 
removal and disposal.

Sprinkler irrigation A pressurized irrigation 
system where water is distributed through 
pipes to the field and applied through a variety 
of sprinkler heads or nozzles. Pressure is used 
to spread water droplets above the crop canopy 
to simulate a rainfall (Izuno and Haman, 1987). 
These systems include portable and traveling 
guns, solid or permanent fixtures (overhead or 
pop ups), center pivots, and periodic moving 
systems. Also referred to as overhead irriga­ 
tion. The efficiencies of these sprinkler irriga­ 
tion systems range from 15 to 85 percent (Sma- 
jstrla and others, 1988), however, an average 
of 70 percent is commonly used for estimating 
water requirements.

Surface-water disposal Refers to 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 per­ 
colation purposes (Marella, 1994).

Tail-water runoff Unused irrigation water or 
rain water that is collected at the base or end of 
an irrigated system or field in a ditch or 
impoundment. This water may be reused again 
for irrigation purposes, be left to evaporate, 
percolate into the ground, receive treatment, 
and (or) be discharged to surface-water bodies.

Thermoelectric power Electrical power gen­ 
erated by using fossil fuel (coal, oil, natural gas 
or biomass), geothermal, or nuclear energy.

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 residential or 
commercial buildings, industrial plants, and 
institutions. Wastewater may include any 
ground water, surface runoff, or leachate that 
may be present in the system.

Water transfer Artificial conveyance of 
water from one area to another across a politi­ 
cal or hydrological boundary. This is referred 
to as an import or export of water from one 
basin or county to another.

Water use 1) In a restrictive sence, the term 
refers to water that is actually used for a spe­ 
cific purpose such as domestic use, irrigation, 
or industial processing. 2) More broadly, water 
use pertains to human's interaction with and 
influence on the hydrologic cycle, and includes 
elements such as water withdrawals, deliver­ 
ies, consumptive use, wastewater releases, 
reclaimed wastewater, return flow and 
instream use.

Withdrawal Water removed from the ground 
or diverted from a surface-water source. The 
amount of water withdrawn may not equal the 
amount of water used due to water transfers or 
the recirculation or recycling of the same 
water. For example, a power plant may use the 
same water multiple times but withdraw a sig­ 
nificantly different amount.
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