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Conversion Factors, Abbreviations and Acronyms

Multiply By To obtain
Area
acre 4,047 square meter (m?)
acre 0.00156 square mile (mi%)
acre feet 0.325851 million gallons (Mgal)
square mile (mi®) 2.590 square kilometer (kmz)
Flow rate
gallon per day (gal/d) 3.785 liters per day (L/d)
million gallons per day (Mgal/d) 0.003785 million cubic meters per day (Mm?/d)
Energy

gigawatthour (GWh) 1,000 megawatthour (mWh)
gigawatthour (GWh) 1,000,000 kilowatthour (kWh)

FASS . Florida Agricultural Statistic Service

FDACS ', Florida Department of Agriculture and Consumer Services

FDEP * Florida Department of Environmental Protection

IFAS - TInstitute of Food and Agricultural Science (University of Florida)

NRCS : Natural Resources Conservation Service (U.S. Department of Agriculture)

NWFWMD Northwest Florida Water Management District
SJRWMD . St. Johns River Water Management District
SFWMD South Florida Water Management District
SWFWMD . Southwest Florida Water Management District
SRWMD Suwannee River Water Management District
USGS | U.S. Geological Survey















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, 2001¢). Water-use coefficients were obtained
from the University of Florida, IFAS (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, IFAS,
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 (Smajstrla,
1986); and (3) the Florida Irrigation Guide (U.S. Soil Conserva-
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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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Appendix 1 and 2

Purpose, Data Sources, and Limitations

Appendix | 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_web/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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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.

E

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

F

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 (Smajstrla 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.

G

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.

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.

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.

Instreamuse 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.

Micro irrigation Irrigation systems that
apply water directly to, or very neat, the soil
surface, either above the ground or into the air,



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 watet 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.

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).

Glossary

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).

0

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
steamn 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.

P

Per capitause 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.

Recycledwater 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.

S

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



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.

Settlingpond 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).

T

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.

Wateruse 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.

Glossary

136










