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APPRAISAL OF UNCONTROLLED FLOWING
ARTESIAN WELLS IN FLORIDA

By Henry G. Healy

ABSTRACT

An estimated .15,000 uncontrolled flowing wells, many discharging
water of poor quality are wastefully discharging about 790 million
gallons per day by surface and internal flow. Internal flow in
principal problem areas in 14 counties is estimated at 550 million
gallons per day. Fourteen principal problem areas have been identified
in Brevard, Charlotte, Clay, De Soto, Duval, Flagler, Glades, Hendry,
Hillsborough, Lee, Manatee, Martin, Nassau, and Sarasota Counties.

In many areas, uncontrolled discharge over the years has caused a
decline in the potentiometric surface locally and regionally, and a
deterioration of the potable water aquifers. Programs for control of
flowing wells are being carried on by state, county, municipal, or
federal agencies in 21 counties.



THE FLOWING WELL PROBLEM

In 1956 the Florida Water Resources Study Commission identified
"wasteful flow'" from uncontrolled flowing artesian wells in 29 counties
as being one of three most important water problems in Florida. The
other two are saltwater encroachment (20 counties) and reduction of flow
from wells (28 counties) (Hendry and Lavender, 1959, p. 12).

Uncontrolled flowing artesian wells, improperly constructed and
maintained, contribute to waste by surface flow and, in many areas, are
the principal means of deterioration of freshwater by upward leakage of
saltwater into water-table aquifers, shallow artesian aquifers, and
upper zones of the Floridan aquifer used as sources of water supply.

Hendry and Lavender (1957, p. 19) define wildly flowing wells as,
...those that have been abandoned and flowing, those used mainly for
irrigation and livestock which are permitted to flow continuously, and
those wells provided with valves which are now inoperative to some
degree, permitting leakage." In this report, an uncontrolled or free-
flowing well is an artesian well either without a mechanism for control-
ling discharge or a well that is allowed to flow continuously at the
land surface as well as those wells that only flow internally below land
surface through corroded or leaky casings or from improperly cased or
otherwise poorly constructed wells.

"

Shallow aquifers are becoming increasingly important as sources of
ground-water supply, particularly in those areas where water in the
Floridan aquifer system is highly mineralized or where freshwater zones
in the Floridan are relatively thin (fig. 1). In southwest Florida--
in Collier, Charlotte, Lee, and Sarasota Counties--pumpage from shallow
aquifers for municipal and industrial uses increased from 26 Mgal/d
in 1970 (Pride, 1973) to about 35 Mgal/d in 1975 (Leach, 1978). In east
and southeast coastal Florida--in Brevard, Flagler, Indian River,
Martin, Palm Beach, St. Johns, and St. Lucie Counties--shallow aquifer
pumpage increased from 24 Mgal/d in 1970 (Healy, 1972) to about 73
Mgal/d in 1975 (Healy, 1977). The increased use of ground water has
resulted in considerable stress to the shallow aquifers; consequently,
water levels have declined and some deterioration in the quality of
freshwater has occurred.

Historical Summary

A summary of the chronological history (1903-1955) of water-
conservation laws and acts that relate to ground water is presented by
Hendry and Lavender (1957, pp. 12-16). According to Hendry and Lavender
(1957, p. 14) the first legislative action specifically for regulation
and control of flow in wells in Sarasota, Manatee, and Seminole Counties
was enacted in 1953. A statewide inventory of flowing artesian wells
was promoted by the Florida Association of Soil Conservation District
Supervisors and the Florida Water Resources Study Commission in 1954-56
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(Hendry and Lavender, 1959, p. 12). In response to a request by the
state legislature, the then Florida Geological Survey located 1,883 wild
flowing wells in 44 counties during 1956-57 (Hendry and Lavender, 1959).
Several recent inventories of uncontrolled flowing artesian wells have
been made by the U.S. Geological Survey in local areas in cooperation
with water management districts and county and local programs for
investigating and reducing the number of uncontrolled flowing wells.

The numbers of uncontrolled flowing wells inventoried by the Florida
Geological Survey in 1956 and 1957 plus the estimated or inventoried
numbers of wells flowing internally and on the surface made by the U.S.
Geological Survey in 1977, are shown on figure 2.

In many areas, uncontrolled flowing artesian wells were recognized
and reported as a potential problem by early investigators of water
resources in Florida. The reports briefly discuss: (1) effects of
uncontrolled flowing wells in Manatee County (Peek, 1958; and Peek and
Anders, 1955); Hillsborough County (Peek, 1953); and (2) deterioration
of shallow aquifers by upward leakage and internal flow in Glades and
Hendry Counties (Klein and others, 1964), in Martin County (Lichtler,
1960), and in Lee County (Boggess and others, 1977).

During the period 1900 to early 1950's, thousands of wells were
drilled into the Floridan aquifer to obtain artesian (flowing) water for
irrigation and stock watering. Most of the wells were in coastal and
inland agricultural areas of low elevation where artesian flow from the
Floridan aquifer offered an easily procurable, relatively inexpensive,
and reliable source of water supply. The water, however, was saline in
some areas. Cooper and Stringfield (1950, p. 6), in discussing some
problems of development and conservation, state '"...apparently the fact
that the artesian water is salty in some areas has not greatly limited
its use for irrigation. Hundreds of flowing wells that yield water too
salty for municipal and most industrial uses are being used for irriga-
tion along the east and west coasts. Many yield water having a chloride
content of more than 1,000 parts per million."

Well drilling practices in many areas include casing a well only
part of its entire depth. For example, a well drilled 600 to 800 feet
deep might contain only 80 ft of casing (Klein and others, 1964). The
length of casing depends upon economic factors as well as hydrologic and
geologic conditions at the well site. An uncased hole penetrating two
or more aquifers allows free circulation between the aquifers. Water in
the deeper aquifers generally is under higher pressure and more mineral-
ized than water in the more shallow aquifers. Thus deep and improperly
cased wells allowed upward migration and mixing of the mineralized water
with water in the more shallow aquifers, and consequently, contamination
and deterioration in the quality of water in the shallower aquifers. 1In
southwest Florida, particularly, in Manatee, Sarasota, Charlotte, and
Lee Counties, the use of black-iron casings was widespread. In time,
however, the casings deteriorated because of the corrosive effect of
high chloride and sulfate concentration of the ground water and began
leaking saltwater into shallow aquifers, which reduced the usefulness of
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those aquifers as potential sources of water supply. In addition, con-
tamination of underlying aquifers has occurred by downward leakage of
saltwater through corroded casings of wells drilled in areas adjacent to
tidal water bodies in Lee County (Boggess and others, 1977) and in
Okaloosa County (Trapp and others, 1977).

In recent years, many areas formerly used for agriculture are being
converted to residential to accommodate the burgeoning population.
Wells in former agricultural areas were abandoned and no effort was made
to halt the uncontrolled flow from these wells. With development of
homesites and trailer parks, many of the abandoned wells were either
plugged at the surface or covered by construction. Also many wells that
formerly flowed at the surface ceased flowing when artesian pressures
declined because of increased local or regional pumping, or drought.
Many of those wells are hardly recognizable as wells today because of
the deterioration of the casing at the surface. The surface expressions
of many appear as seeps and springs rather than continuously discharging
wells.

An increased awareness of developing water problems during the
successive wet and dry periods of 1948-49 and 1950-52 resulted in enact-
ment of regulatory measures by the 1953 State Legislature (Chapter
370.051-370.055, Florida Statutes, 1953). These statutes required that
valves be installed on all flowing wells and that uncontrolled flowing
artesian wells be capped or plugged.

Failure to enforce the provisions of many of the early laws resulted
from: (1) The lack of knowledge or comprehension of the seriousness of
the problem; (2) the fact that each law had a restricted areal applica-
tion rather than being statewide in scope and application; and (3) the
"imbedding'" of a potentially effective good law with a host of other
special laws which were neither approved nor appropriately funded
(Hendry and Lavender, 1957, p. 13).

PURPOSE AND SCOPE

Extensive and expanded use of ground water for municipal, indus-
trial, and agricultural supplies has resulted in the need for a thorough
and continuing assessment of ground-water resources in the State. The
problem of artesian wells flowing uncontrolled at and below land surface
is of importance to the conservation of the State's water supply. An
evaluation of problem areas will provide state regulatory agencies with
a sound basis for making management decisions necessary for the protec-
tion of shallow aquifers and to effectively reduce and otherwise control
water loss from uncontrolled flowing wells.

This report appraises the problem of flowing wells in Florida. It
presents a general statewide summary of uncontrolled flowing artesian
wells based on data available from reports and field data files. The
report emphasizes principal problem areas and includes the estimated



number of uncontrolled flowing wells and their impact, primarily on
contamination of shallow aquifers. This report is the result of cooper-
ative study with the Florida Department of Environmental Regulation to
obtain information on the importance and magnitude of the problem of
uncontrolled flowing wells and any existing programs of control.

Factors Influencing Flow

Control of flowing wells involves an understanding of the physical
factors influencing flow. The yield of a well by artesian flow is
controlled by many variables which may be divided into the general
categories of well construction and the geologic and hydrologic char-
acteristics of the aquifer.

The length of casing in relation to the total depth of the well is
important in controlling the quantity of water flowing at the well head
or internally. Sproul and others (1972, p. 10) reported that the
internal leakage within uncased parts of wells ranged from about 30 to
nearly 100 gal/min (gallons per minute) in the McGregor Isles area, Lee
County. The relation of this and other factors to flow have been
treated at length in reports of hydrologic and water-resources investi-
gations. Factors influencing well yields have been discussed in detail
by many authors, including Boggess (1974), Wilson (1977), and Lichtler
(1960).

Effects of Uncontrolled Flow

Uncontrolled artesian flow affects ground-water resources by:
lowering the potentiometric surfaces; decreasing volumes of flow; and
causing migration of saltwater into freshwater zones under certain
geologic and hydrologic conditions.

The potentiometric surface of the Floridan aquifer fluctuates
continuously in response to changes in the quantities of water recharged
to and discharged from the aquifer. The potentiometric surface rises
during wet periods and declines during dry periods. Hydrostatic or
hydrodynamic pressure of the water in the aquifer, represented by the
potentiometric surface or water level in the well, normally acts as a
pressure barrier to prevent highly mineralized water from migrating
into the freshwater aquifer. Thus, declines in water levels may signal
the eventual migration of saltwater into the freshwater part of the
Floridan aquifer, particularly in coastal areas, except where such
migration is prevented by impermeable beds.

Generally, under hydrostatic equilibrium, the depth of freshwater
below mean sea level is about 40 times the height of the potentiometric
surface above mean sea level, or, for each foot that the potentiometric
surface stands above mean sea level, the freshwater will extend an
additional 40 ft below sea level. Generally, a decline of one foot of
freshwater will result in an approximate rise of 40 ft of saltwater.



This relation between saltwater and freshwater, is the Ghyben-Herzberg
principle and provides the mechanism by which saltwater encroachment
takes place. The principle and its application has been described and
discussed in many reports of ground-water resource studies, including
Heath and Smith (1958), Lichtler (1960), McCoy (1962), and Peek (1959).
The principle has been modified to apply to the dynamic condition of
constant ground-water flow. The modifications, however, are usually
minor and the Ghyben-Herzberg ratio can be used to estimate the minimum
depth to saltwater in areas adjacent to and underlain by seawater (Heath
and Smith, 1958, and Lichtler, 1960).

Figure 3-A is a generalized cross section of Florida-illustrating
the relation between freshwater and saltwater. Figure 3-B shows the
upward migration of saltwater of about 40 ft (from 400 to 360 ft) in
response to l-foot decline of the potentiometric surface in the artesian
aquifer. In figure 3-B the saltwater has migrated into the upper part
of the aquifer that previously contained only freshwater.

Some of the ways contamination by saltwater from wells occurs
through corroded casings, improperly constructed wells, and by pumping
conditions are illustrated by figures 4 and 5.

In many counties in southwest and east-coastal Florida, shallow
aquifers are the only sources of freshwater. In several locations these
aquifers are being contaminated by upward migration of highly mineral-
ized water from the underlying Floridan aquifer. Upward movement of
saltwater can occur in several ways as schematically illustrated in
figure 4 and.figure 5. The horizontal distance between wells in figures
4 and 5 is not significant. Each well represents an isolated example
showing different types of internal flow. The following descriptions
apply to figure 4.

Well A.--Properly constructed flowing artesian well with valve that
taps the secondary artesian aquifer. No contamination occurring, but
could receive contamination if nearby wells such as well B exist.

Well B.--Abandoned flowing artesian well with corroded casing in
the secondary artesian aquifer and open well bore to saltwater in the
top of the artesian aquifer. Saltwater is flowing up the open well bore
and through corroded casings and contaminating three freshwater aquifers:
the secondary artesian aquifer; the shallow artesian aquifer; and the
water-table aquifer. Surface flow is also contaminating the water-table
aquifer.

Well C.--Abandoned flowing artesian well with an uncased well bore.
Saltwater from the deeper part of the artesian aquifer is flowing up the
open well bore and contaminating the three overlying freshwater aquifers.
Surface flow from this well is also contaminating the water-—table aquifer
and adjacent surface-water bodies.
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Well D.--Properly constructed artesian well cased through the upper
aquifers and confining layers with open hole only into the saltwater in
the upper part of the artesian aquifer. Saltwater flowing upward con-
taminates both shallow artesian and water-table aquifers through corroded
casing. This well is not flowing at the surface but has the potential
to flow if the potentiometric surface (water level) rises.

Well E.--Abandoned artesian well cased through saltwater of secon-
dary artesian aquifer and confining layer with open hole into the upper
section of the Floridan aquifer. Although this well does not flow at
the surface, internal or interaquifer flow is taking place. Saltwater
is flowing up the well bore and contaminating, by internal leakage
through corroded casing, freshwater in the shallow artesian and water-
table aquifers.

Some .possible combined effects of pumping and internal flow on
aquifer contamination are schematically illustrated in figure 5.

Well I.--Saltwater migrating toward the pumping well from a nearby
non-pumping well. The source of saltwater is an abandoned deep well
with leaky casing (well I').

Well I'.--This well is contaminating the secondary artesian aquifer
by upward flow outside the casing and the water-table aquifer by flow
through leaking casing.

Well II.--Migration of saltwater from leaky abandoned deep well
(well I') towards the shallow well.

Well III.--Pumping well tapping the secondary artesian aquifer and
the artesian aquifer. Water from this well is being contaminated by
downward and lateral migration of saltwater from abandoned well III'.

Well III',--Abandoned well with corroded casing. The leaky upper
casing allows saltwater from the water-table and shallow artesian
aquifers to contaminate the underlying freshwater in the secondary
artesian aquifer by downward leakage. The source of the saltwater in
the shallow aquifers is from adjacent tidal saltwater bodies. (Hydraulic
condition shown in well III' is not related to well IV.)

Well IV.--Abandoned supply well showing migration of contaminated
water entering the well from the lower saltwater zone of the secondary
artesian aquifer and entering the shallow artesian aquifer through leaky
casing. Contamination of the water-table aquifer is also occurring
through leaky casing. ‘

Well V.--Pumping well tapping the secondary artesian aquifer.
Source of the contamination is. saltwater leaking from well IV into the
shallow artesian aquifer. The water enters well V through corroded and
leaky casing.

11
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Although surface flow often can be measured readily, internal flow
is more difficult because variations in construction, aquifer character-
istics, and corroded casings. Nevertheless, some measurements of internal
flow from one aquifer to another have been made in wells by current
meters and geophysical equipment and on an areal basis by water quality
criteria. Water loss to overlying aquifers by leakage is dlscussed
under Quantity of Water Discharged.

AREAS OF UNCONTROLLED FLOWING WELLS

Density and Distribution of Wells

Water will flow at the surface from wells tapping the Floridan
aquifer in 19,700 miz, or 36 percent of the state (Healy, 1975).
Principal areas of surface flow include the Atlantic east coast and the
southern third of the peninsula (fig. 6).

Uncontrolled flowing artesian wells were reported in 44 counties in
1956-57 (Hendry and Lavender, 1959, p. 29, table 2). The statewide
distribution of wells flowing at the surface and internally, by: counties
(fig. 2) shows that a large percentage of the wells is in two areas--in
east coastal Florida, extending from Nassau to Martin Counties, and in
the southwest along the Gulf coast extending from Hillsborough to Lee
Counties. At least 250 or more uncontrolled flowing artesian wells are
in each of 10 of the 14 counties comprising the two areas. The areal
distribution and density of flowing wells generally coincide with the
extent and location of shallow aquifers used for water supply (figs. 1
and 2).

The geographic distribution of the areas where internal flow occurs
is critical. In south Florida, surface and internal flow results in
deterioration of the quality of water in the shallow aquifers. Presently
these aquifers are the only sources of fresh ground water in coastal
areas where extensive development is now occurring and expected in the
next 10 to 15 years.

Estimated Number of Wells

About 15,000 uncontrolled flowing artesian wells--1,883 inventoried
by Hendry and Lavender (1959) and 13,155 estimated by U.S. Geological
Survey--are flowing at the surface and internally (fig. 2). About 75
percent of the estimated number of flowing wells are in areas considered

to be principal problem areas deficient in freshwater resources (fig.
7).
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Quantity of Water Discharged

Surface Flow

Two types of flow from wells tapping artesian aquifers are dis-
cussed--surface flow and internal flow. According to Hendry and Lavender
(1959, p. 29, table 2), surface flow from 1,883 continuously flowing
wells measured nearly 80,000 gal/min (115 Mgal/d) or about 42 gal/min
per well. The quantity of water flowing at any given time depends on
the altitude of the potentiometric surface. Hendry's statewide surface
flow figure probably represents higher than average flow per well
because of the subsequent decline of the potentiometric surface in many
areas during 1959-77.

Presently (1978), the U.S. Geological Survey estimates there are
15,000 uncontrolled flowing artesian wells discharging a total of 790
Mgal/d internally and onto the surface in Florida. Surface flow,
statewide, which includes both potable and brackish waters, accounts for
approximately 180 Mgal/d of the total. In contrast to the total state-
wide water pumped for use (3,318 Mgal/d, Leach, 1978), and by spring
discharge (5,000 Mgal/d, Rosenau and Faulkner, 1974), water flowing to
waste from uncontrolled flowing wells is more than 9 percent. However,
when compared with the total withdrawn by pumpage only, that amount lost
by uncontrolled flowing wells becomes far more significant, approxi-
mately 24 percent.

The estimated surface flow from uncontrolled flowing wells is 90
Mgal/d in the 14 counties which include significant problem areas. In
at least 13 more counties, the artesian flow at the surface from uncon-
trolled wells exceeds 1 Mgal/d. For the rest of the State, total surface
flow is estimated at 15 Mgal/d. High rates of artesian flow are con-
centrated along the east coast and in areas along and adjacent to the
southwest Gulf coast (fig. 7).

In several counties the primary problem is the loss of potable
water to the surface rather than contamination of overlying aquifers by
internal flow. In Duval County, the freshwater loss from uncontrolled
artesian wells in the Jacksonville area, was estimated to be as much as
20 Mgal/d, with an uncontrolled average flow rate of 10 gal/min from 2-
inch diameter wells and as much as 300 gal/min from 4- to 6-inch diameter
wells (Leve and Goolsby, 1969, p. 29-30).

In Lee County, the flow from 103 inventioned artesian wells is

primarily brackish and averages about 233 gal/min (0.33 Mgal/d) with
rates ranging from 20 to 750 gal/min (Boggess, 1974, p. 52).
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Internal Flow

Many wells that flow at the surface also flow internally through
leaky casings. In Lee County, there are about 3,000 wells and test
holes most of which leak internally (Boggess, oral commun., 1977).

Sproul and others (1972, p. 10) state that in Lee County, "Only
small quantities of water are withdrawn from the lower Hawthorn aquifer
at the present time (1970). However, water is discharged from this
aquifer by upward leakage from the uncased portion of wells. The amount
of leakage in individual wells, as measured by geophysical logging
methods, ranged from about 30 gpm to nearly 100 gpm. Flows less than 30
gpm could not be measured reliably with the instruments used, but it may
be assumed that such flow does occur in most wells penetrating the
aquifer. Assuming an average leakage rate of only 30 gpm per well, and:
that at McGregor Isles 40 wells are open to both the upper and lower
Hawthorn aquifers, about 1.7 mgd (million gallons per day) is discharged
from the lower aquifer as vertical leakage. The quantity of water
discharged from the lower aquifer either through wells or along faults
probably will increase as the head in the shallower aquifers is lowered
by pumping.”

In Clay County, Foster (1962, p. 7), in discussing loss of water
from leaky wells states, '"The estimated water loss in poorly designed
wells ranges from 32 to 180 gpm. Of the 69 wells inventoried, 14 were
found to be leaking, and the total estimated loss of water from the
leaky wells amounts to about 1,000 gpm. It is assumed that 5 percent of
the existing wells were inventoried and it seems probable that the same
percentage of leaky wells would be found among all the wells in the
area. If these assumptions are reasonably correct, the total water loss
would be about 20,000 gpm, or about 30 mgd." According to Foster, about
20 percent of the wells inventoried were leaking internally an average
of 70 gal/min. Internal leakage is not necessarily a ''loss'" of fresh-
water from the ground-water system, but movement of water from one
aquifer to another as in Clay County. Loss of water would take place if
internal leakage allowed mineralized water to flow through leaky casings
into freshwater aquifers causing a deterioration in the water quality of
the aquifer. Estimated internal flow is 460 Mgal/d in the 14 counties
which include problem areas and 150 Mgal/d for the remaining 13 counties
in central, eastern, and southern areas (fig. 7).

Principal Problem Areas

For the purpose of this report, principal problem areas are those
areas where: (1) Surface flow is at least 1 Mgal/d, (2) upward leakage
of mineralized water from deep aquifers into overlying freshwater
aquifers through leaky well casings or open bore holes has occurred or
is occurring, (3) water levels have declined in shallow and in the

deeper aquifers, and (4) numerous wells either flow at the surface or
flow internally.
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The most current priority problem areas of uncontrolled flowing
wells are in parts of Brevard, Charlotte, Clay, De Soto, Duval, Flagler,
Glades, Hendry, Hillsborough, Lee, Manatee, Martin, Nassau, and Sarasota
Counties. In these 14 counties, total estimated discharge from uncon-
trolled flowing wells is 550 Mgal/d of which 460 Mgal/d is internal and
90 Mgal/d is at the surface. Principal problem areas are shown in
figure 7 and are tabulated by counties in table 1.

METHODS OF CONTROLLING FLOWING WELLS

Several methods may be used to control the surface and internal
flow of wells. In determining which method to use, the well bore must
first be examined with several geophysical logging devices to determine
the length and condition of the casing and those horizons where water
may be entering the well. If the casing is intact and of proper length,
and effectively sealing off strata that contain undesirable water, the
well may simply be capped or valved. Capping and valving methods of
flow control do not offer a satisfactory solution when the casing is
corroded or otherwise defective. If the casing is corroded or of insuf-
ficient length, or if this information is unattainable, then the bore
hole must be plugged. One method is to place inside the well bore a
plug or series of plugs above (upward leakage) or below (downward
leakage) the horizon or horizons. from which flow into the bore is
identified from geophysical logs. The plug can consist of a fast-
hardening cement or some other material and may extend throughout the
entire depth of the well and include open bore as well as cased hole, or
a series of plugs may be used to seal off different aquifers from which
undesirable water may enter the well bore. If a well is capped without
examining and evaluating the condition of the casing, the capped well
may continue to flow internally and contaminate freshwater aquifers with
mineralized water. In discussing control procedures for eliminating the
intrusion of saline water from deep aquifers, Sproul and others (1972,
p. 27) state, "...capping a well at the surface in no way diminishes the
effects of intruding water into the upper Hawthorn or sandstone aquifers,
and may actually exacerbate the problem."

Cap and valve control are the lowest cost means of controlling
surface flow but will not control internal flow. Well plugging offers
the most effective but most expensive method of controlling both surface
and internal flow. In 1977, costs for plugging with cement varied from a
few hundred to thousands of dollars per well depending upon the length
of the well bore to be sealed. According to the Sarasota County Health
Department (R. Walcott, oral commun., 1977), plugging 5 wells throughout
their entire length cost $6,000. Costs vary from area to area depending
upon the complexity of the problem and the combined experiences of the
driller and of water-management personnel working in programs for
controlling flowing wells.
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PROGRAM FOR CONTROLLING FLOWING WELLS

The problem of flowing wells is primarily the end result of poor
well construction; that is, wells constructed without valves, with
inadequate casing, with casing not properly seated or cemented, with
casing that corrodes, and otherwise not drilled and constructed to
conform to the local hydrologic and geologic conditions. Many of the
flowing wells were constructed a number of years ago before there was
full recognition of the problem that would be generated and which has
been accentuated by the large increase in demand for freshwater.
Further, lack of regulatory controls on well construction tended to
promote promiscuous and competitive drilling which often resulted in poor
well construction.

Recognition of the need for well comstruction commensurate with the
hydrologic and geologic environment is inherent in the creation of the
Water Management Districts, under the Florida Water Resources Act of
1972, Chapter 373, Florida Statutes. Under this act the Water Management
Districts have the authority to permit consumptive use of water, part of
which involves issuance of well permits which specify well construction
in conformance with the geologic and hydrologic conditions. Also under
this act, the Water Management Districts have the authority to require
that flowing wells be equipped with valves to control waste or be plugged
if the water is of poor quality and no longer a usable water supply.

Programs for the control of flowing wells are being carried on by
federal, state, county, and municipal agencies in 21 counties and
principal problem areas. The scope of individual programs in six
counties are briefly summarized by counties in table 2. One well
plugging program, QWIP, quality of water improvement program, in opera-
tion since 1974, is being operated by the Southwest Florida Water
Management District in cooperation with their pertinent basin boards and
counties.

Another program, the Agriculture Conservation Program (ACP),
formerly the Rural Environmental Assistance Program (REAP) of the U.S.
Department of Agriculture, Soil Comservation Service, began in 1971 in
Lee County and has continued yearly except in 1973 and 1975. In addition
to those counties shown on table 2, the ACP program is currently active
in Brevard, Clay, Collier, De Soto, Flagler, Hendry, Indian River, Lake,
Martin, Okeechobee, Putnam, St. Johns, St. Lucie, Seminole, and Volusia
Counties. As of February 1978, flowing wells have been plugged in
several counties as follows: Brevard, 3; Charlotte, 4; Collier, 2;
Hendry, 1; Lee, 23; and St. Johns, 7 (Wyatt Thomas, oral commun., 1978).

The quality and efficacy of well construction depends primarily on
the expertise and competency of the driller. As part of the statewide
effort to maintain acceptable drilling standards and responsibilities
of the driller, the Department of Environmental Regulation, issued about
79 new and renewed 750 driller's licenses, during July 1975-January 1978.
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SUMMARY

An estimated 15,000 uncontrolled flowing wells, wastefully dis-
charge about 790 million principal of water per day by surface and
internal flow. Internal flow discharges into shallow artesian and
water-table aquifers through leaky casings or open well bores. Total
flow in principal problem areas in 14 counties is estimated at 550
million gallons per day, or 70 percent of the statewide total.

A large percentage of the discharge from uncontrolled flowing wells
is concentrated in the east-coastal and southwest coastal counties of
Florida. Fourteen principal problem areas have been identified in
Brevard, Charlotte, Clay, De Soto, Duval, Flagler, Glades, Hendry,
Hillsborough, Lee, Manatee, Martin, Nassau, and Sarasota Counties.

Any natural or artifically induced factor that affects water
resources, particularly by causing deterioration in quantity or quality
of water, requires particular surveillance and careful management
practices. Management is necessary to prevent deterioration of the
resources. In many areas, uncontrolled discharge over the years has
caused a decline in the potentiometric surface and a deterioration of
the potable water aquifers.
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