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CONVERSION FACTORS, ADDITIONAL ABBREVIATION, AND ACRONYMS

Multiply By To obtain
gallons per day (gal/d) 3.785 liters per day
million gallons per day (Mgal/d) 0.003785 million cubic meters per day
square mile (mi?) 2.589 square kilometer

Additional abbreviation

mg/L

Acronyms

FDEP
FDER
FDNR
FHRS
GMS
NWFWMD
SIRWMD
SFWMD
SRWMD
SWFWMD

= milligrams per liter

Florida Department of Environmental Protection

Florida Department of Environmental Regulation

Florida Department of Natural Resources

Florida Department of Health and Rehabilitative Services
Groundwater Management System

Northwest Florida Water Management District

St. Johns River Water Management District

South Florida Water Management District

Suwannee River Water Management District

Southwest Florida Water Management District
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GLOSSARY

Aquifer.--A geological formation, group of formations, or part of a formation that contains sufficient saturated material to
yield significant quantities of water to wells and springs.

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

Cesspool.--An underground catch basin for liquid waste, such as household sewage. See septic tank.

Consumptive use.--That part of water withdrawn that is evaporated, transpired, incorporated into products or crops, consumed
by humans or livestock, or otherwise removed from the immediate water environment. Sometimes called water consumed or
water depleted.

Dewatering.--The deliberate attempt to lower the ground water level in or below land surface for selected purposes such as
agricultural, construction, mining or other activities. For mining operation, dewatering is usually accomplished by pumping
the water out of the ground and discharging the water to a surface-water body. In Florida, this discharge usually requires a
permit from the Florida Department of Environmental Protection (FDEP), even though the water most often is not treated.

Disposal system or method.--Refers to injection wells, outfalls, drain fields, percolation ponds, spray fields, and other
facilities utilized for the release of reclaimed or treated effluents to the environment.

Domestic wastewater facility.--Refers to those facilities that receive or dispose of wastewater derived principally from
residential dwellings, business or commercial buildings, institutions, and the like; sanitary wastewater; sewage (Florida
Department of Environmental Regulation, 1991a). Can also include some wastewater derived from industrial facilities. Can
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. Water used for domestic purposes
may be obtained from a public-supply system or it can be self-supplied from individual wells.

Drain field.--A network of buried piping or tubing where the fluid is discharged to the ground through seepage. Most common
use is with septic tanks, but can also be used for domestic or industrial wastewater disposal after other treatment methods.

Effluent.--Refers to the water that flows out of a wastewater treatment facility or other works (stormwater retention or
dewatering operation) used for the purpose of treating, stabilizing, or holding waste.

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

Ground water.--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.--Refers to wastewater that is disposed of through the ground either by injection or seepage. This
includes the following discharge methods; absorption beds, injection wells, drain fields, percolation ponds, rapid infiltration
basins, and spray fields (land application systems). Land application systems (reuse systems) are considered a ground-water
disposal method, as the treated wastewater used to irrigate turf or crops is generally intended to filter down through the soil.

Industrial wastewater facility.--Refers to those facilities that produce, treat or dispose of wastewater not otherwise defined
as domestic wastewater; including the runoff and leachate from areas that receive pollutants associated with industrial or
commercial storage, handling, or processing (Florida Department of Environmental Regulation, 1991a).

Industrial water use.--Water used for industrial purposes such as fabricating, processing, washing, and cooling, and includes
such industries as steel, chemical and allied products, paper and allied products, mining, and petroleum refining. The water
may be obtained from a public supply or be self-supplied.

Injection well.--Refers to a well constructed for the purpose of injecting treated wastewater directly into the ground.
Wastewater is generally forced (pumped) into the well for dispersal or storage into a designated aquifer. Injection wells are
generally drilled into nonpotable aquifers, unused aquifers, or below freshwater levels.

Land application.--The reuse of reclaimed water or the utilization or disposal of effluents on, above, or into the surface of the
ground through spray fields or other methods.

Land spreading.--The disposal of solid effluents derived from wastewater treatment facilities on the surface of the ground for
dilation or dispersal.
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Million gallons per day (Mgal/d).--A rate of flow of water.

Outfall.--Refers to the outlet or structure through which reclaimed water or treated effluent is finally discharged to a receiving
water body.

Percolation pond.--Refers to a pond (usually manmade) designed to allow treated wastewater effluent to percolate slowly into
the ground. The pond acts as a holding facility while gravity allows the water to percolate or seep through the soil or other
unconsolidated material into the surficial aquifers.

Potable water.-- Refers to water that meets the quality standards set by the Florida Department of Environmental Protection
(Florida Department of Environmental Regulation, 1990a). 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 mg/L 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.

Public supply.--Water withdrawn by public and private water suppliers and delivered to users who do not supply their own
water. Water suppliers provide water for a variety of uses, such as domestic, commercial, industrial, public-water use and other
uses. See also commercial water use, domestic water use, industrial water use, public water use, and other water use.

Public-water use.--Water supplied from a public-water supply and used for such purposes as firefighting, street washing, and
municipal parks and swimming pools. Public-water use also includes system water losses (water lost to leakage) and brine
water discharged from desalination facilities. Also referred to as utility water use.

Reclaimed water.--Refers to water that has received at least secondary treatment and is reused after flowing out of a wastewater
treatment facility.

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

Residential water use.--See domestic water use.

Reuse system.--Means the deliberate application of reclaimed water for a beneficial purpose. Reuse may encompass landscape
irrigation (such as golf courses, cemeteries, highway medians, parks, playgrounds, school yards, nurseries, and residential
properties), agricultural irrigation (such as food and fruit crops, wholesale nurseries, sod farms and pasture grass), aesthetic
uses, ground-water recharge, environmental enhancement of surface water and wetland restoration, fire protection, and other
useful purposes.

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 separation of solids, grease, and liquid
components of wastewater in the absence of oxygen. The liquid fraction from the septic tank is discharged to a drain field for
further treatment or disposal. In Florida, septic tanks are regulated by the Florida Department of Health and Rehabilitative
Services (FHRS).

Spray field.--Refers to the land that is the recipient of reclaimed water or treated effluent on the surface of the ground through
a variety of sprinkler heads or nozzles (including overhead systems, center pivot systems, periodic moving systems and portable
or traveling gun systems). See land application.

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 percolation purposes.

Treated (wastewater) effluent.--Refers to water that has received primary, secondary, or advanced treatment and is released
from a wastewater facility after treatment.

Wastewater.--A combination of liquid or solid water-carried pollutants from residence, commercial buildings, industrial
plants, and institutions needing treatment before being discharged. Wastewater may also include any ground or surface water
that may have infiltrated or entered into the wastewater collection system.

Withdrawal.--Water removed from the ground or diverted from a surface-water source for beneficial use. May also be referred
to as pumpage.
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Estimated Discharge of Treated Wastewater

in Florida, 1990

By Richard L. Marella

ABSTRACT

Estimated discharge of treated domestic and
industrial wastewater in Florida during 1990 totaled
1,638 million gallons per day. Approximately
65 percent of the water was discharged to surface
water during 1990, and the remaining 35 percent was
discharged to ground water. Discharge of treated
effluent to surface water includes outfalls into the
Atlantic Ocean (32 percent), with the remaining
(68 percent) discharged into the Gulf of Mexico, bays,
rivers, wetlands, and other surface water bodies
throughout Florida. Discharge to ground water
includes land-application systems (reuse systems and
spray fields) and percolation ponds (51 percent) or to
injection wells (49 percent). An estimated
322 million gallons per day of treated domestic and
industrial wastewater was reused during 1990.

The number of domestic wastewater systems
in Florida totaled 3,694 in 1990, of which the largest
994 systems were inventoried. Treated discharge
from these systems totaled 1,353 million gallons per
day and served an estimated 8.58 million people
(66 percent of the population of Florida in 1990).
The remaining 34 percent of the Florida population
(4.36 million) are served by 2,700 smaller domestic
wastewater systems or by individual septic tanks
(discharge from these systems are not included in
these totals). In 1990, the estimated discharge from
the nearly 1.56 million septic tanks in Florida was
210 million gallons per day. Nearly 58 percent of the
domestic wastewater was discharged to surface
water, while the remaining 42 percent was
discharged to ground water. Discharge of domestic
wastewater increased more than 20 percent between
1985 and 1990.

The number of industrial wastewater systems
in Florida totaled 1,402 in 1990, of which the largest
68 systems were inventoried. Discharge of treated
industrial wastewater during 1990 totaled 285
million gallons per day. Nearly 95 percent of the
industrial wastewater was discharged to surface
water, while the remaining was discharged to ground
water. Discharge of industrial wastewater increased
about 5 percent between 1985 and 1990.

INTRODUCTION

Florida is underlain by aquifers capable of yielding
large quantities of freshwater (Vecchioli and Foose, 1985,
p. 173) and surface-water resources include nearly 1,700
streams and rivers and 7,800 freshwater lakes (Bridges
and Foose, 1986, p. 187). The reliance on these water
resources are increasing because of the growth of
population, tourism, and agriculture goods in the state.
The resident population of Florida in 1990 was
12.94 million people (University of Florida, 1991, p. 27).
This is an increase of 160 percent between 1960 and
1990, and 15 percent between 1985 and 1990. The
resident population of Florida in 1960 was 4.95 million
people (Dietrich, 1978, p. 26) and 11.32 million people in
1985 (Shermyen and others, 1992, p. 8). The population
is projected to exceed 16 million by the year 2000, and 20
million by the year 2020 (Smith and Bayya, 1991).
Additionally, Florida had nearly 41.0 million visitors in
1990 (Florida Division of Tourism, 1990), an increase of
27 percent from the 32.2 million visitors in 1985 (Florida
Department of Commerce, 1986, p. 1). As a result of
the increase in population and accompanied economic
growth, withdrawals of freshwater have increased
from 3,760 million gallons per day (Mgal/d) in 1960
(Leach, 1983, p. 14), to 7,531 Mgal/d in 1990
(Marella, 1992b, p. 12).
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Although water resources in Florida are
generally abundant, freshwater for potable purposes
has become limited in several areas. The increase in
water demand in Florida has led to water shortages,
local encroachment of saltwater into freshwater
aquifers, and competition for water among users
(Fernald and Patton, 1984, p. 45-51). Water resource
managers are searching for solutions including
alternative water sources, implementing water use
restrictions, improving water use efficiencies, and
establishing guidelines for growth management. An
inventory of the quantity of generated wastewater and
locating areas of discharge can provide information to
explore future alternative water sources in Florida.
Additionally, identifying the location and amount of
wastewater discharged to surface and ground water
can aid managers in assessing the quality of the
existing water resources in Florida. A statewide water
use data base has been developed and maintained by
the U.S, Geological Survey, in cooperation with the
Florida Department of Environmental Protection'.
Before 1990, this data base included only water
withdrawal and use information; detailed wastewater
discharge and wastewater facility information have
been added to this data base for 1990.

Purpose and Scope

This report provides an inventory of the
quantity of treated wastewater discharged by the
larger wastewater facilities in Florida during 1990.
The method of discharge to land surfaces, water
bodies, or by injection wells are identified.
Additionally, an inventory of wastewater facilities by
county and by water management district in Florida
is provided.

Private or publicly owned domestic or industrial
wastewater facilities that generated treated discharge
of wastewater at a rate of more than 0.01 Mgal/d
(10,000 gallons per day) or plants that had a capacity
of more than 0.04 Mgal/d were inventoried for this
report. Discharge of untreated wastewater from
powerplant cooling systems, mining operations, or
stormwater retention ponds was not included in the
inventory. Additionally, detailed information on septic

'On July 1, 1993, the Florida Department of Environmental
Regulation (FDER) and the Florida Department of Natural
Resources (FDNR) were combined to form the Florida Department
of Environmental Protection (FDEP).
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tank discharge was not included in this report. Also,
identifying the level of wastewater treatement
(primary, secondary, or advanced) was beyond the
scope of this report.

Data are reported by State, water management
district, and county for the discharge of domestic and
industrial wastewater during 1990. All of the systems

- involved are detailed in the back of this report by

county. Most of the data for this report were from
reported, but unpublished information on file with the
Bureau of Water Facilities Planning and Regulation,
Florida Department of Environmental Protection
(Tallahassee).

Previous Investigations

As part of the U.S. Geological Survey National
Water-Use Information Program, water use data are
compiled for each State every 5 years. Part of this
national compilation includes reporting withdrawal of
water, water use, and discharge of wastewater on a
county and hydrologic (river) basin-level for each
State. Results from these data compilations have been
published for Florida since 1970; wastewater
discharge values are available for 1985 (Marella,
1988) and 1990 (Marella, 1992b).

Several assessments of the discharge of treated
wastewater exist for selected areas in Florida. For
example, a wastewater facility assessment of the
Indian River Lagoon System (Florida Department of
Environmental Regulation, 1991b), a water-resource
assessment (including wastewater facilities) for
Broward County (South Florida Water Management
District, 1991), and the sanitary sewer element of the
Pinellas County Comprehensive Plan (Pinellas County
Planning Department, 1989) among others are
available. Additionally, a recent inventory of reused
wastewater quantities in Florida was recently
completed by the Florida Department of
Environmental Protection (Florida Department of
Environmental Regulation, 1990b).

Data Sources and Reliability

Domestic (excluding septic tanks) and industrial
wastewater systems in Florida are regulated by the
FDEP. In 1990, the FDEP had nearly 5,100 active
wastewater systems on file. Data on discharge of
treated wastewater effluent was obtained from the
monthly operating reports that are submitted to the




























































































































































