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Blue Sink

Blue Sink was included in the investigation because of its
possible connection with the underground channels affecting Lake Tarpon.
It lies 3 miles southwest of Lake Tarpon Sink, sbout the same distance
gue west of the south end of the lake, and 1 mile inland from the tidal
waters of Clearwater Harbor. The sink at the water surface averages 50
feet in diameter with the greatest depth sounded being 111 feet. The
vater surface lies approximately 20 feet below the smurounding land

surface.

Crystal Beach Spring

Crystal Beach Spring is located in Clearwater Harbor 800
feet offshore from Crystal Beach, approximately one mile west of Blue
Sink, and 4% miles south of Tarpon Springs.

The spring opening is approximately 50 feet in diameter.
Referred to mean tide level, the opening is about 21 feet deep and
the rim is at a depth of 3 to 8 feet.

Health (Wall) Spring

Health Spring is located in the community of Wall Springs,
5 miles south of Tarpon Springs. This spring also was investigated
to determine the extent to which it might affect the behavior of
Lake Tarpon.

The spring is approximately 10 feet deep and enclosed by a low
concrete wall about 30 feet in diameter. It flows into a concrete swim-
ning pool which formerly emptied directly into tide water. The discharge
from the swimming pool now flows into a recently constructed pool approx-

imately one acre in area with an 18-inch outlet to tide water. A flap
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gate, although not completely effective, minimizes salt water encroach-
ment into the pool. The normal stage in the pool and spring is such
that the tide can be sufficiently high to back salt water into the
spring if not restrained.

Whitcomb Bayou Sink

The sink here designated as Whitcomb Bayou Sink is located
in the city of Tarpon Springs and in the southwest end of Whitcomb Bayou,
200 feet off shore, and lies in about 5 feet of water. This is another
potentisl source of salt water pollution for Lake Tarpon. The bottom,
approximately fourteen feet below the bottom of the bayou, is roughly 3
feet in diameter. The opening at the top is 10 to 20 feet in diameter

and the east side slopes somewhat more than the west side.

Hidden Lake Sink

Hidden Lake is approximately one-quarter mile west of the
south end of Whitcomb Bayou. It is roughly 10 acres in area and 5
to 6 feet deep. There is a small ditch which connects the lake with
a marshy area to the west.

There is & sink in the north end of this lake a short distance
from the shore. This sink is roughly 50 feet wide, 150 feet long, and

80 feet deep.
Salt Lake

Salt Lake lies at the north end of Lake Tarpon and 0.2 mile
from it. The south portion of this lake is effectively cut off from the
north portion by a railroad fill. There are no observable culverts or
other openings in this fill. The portion of the lake south of the rail-

road has an average depth of 9 feet and according to local residents there
are no sinks in the lake. Overflow from the lake drains west along the
south side of the railroad fill and eventually into the Anclote River.
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SALINITY SAMPLES

The water samples collected during the investigation were
analyzed for chloride content either by titration or by conductivity
cell (selinity meter). The latter method was approximate only but was
within the accuracy desired and enabled more determinations to be made
than would otherwise have been possible. A Foerst sampler was used
for sampling below the surface.

Lake Taxpon

The only known point of entry of salt into Lake Tarpon is

Lake Tarpon Sink.

The chloride concentration of samples taken from the surface

along the west side of the lake has ranged from 4,380 ppm on June 2k,
1945, to 185 ppm on October 5, 1949, with the median being 940 ppm. The
chloride concentration of sea water is roughly 20,000 ppm. Salinity
surveys of May 7, 1945, and November 27, 1945, showed the salinity
distribution to be fairly uniform throughout the lake area. Distribution

in the vertical was uniform. Those samples collected at the lake bottom
and which contained mud were found to have a slightly higher salinity.

The maximum observed rate of increase in chloride concentration

occurred in 1945 at the beginning of the investigation when the salinity

increased from 3,200 ppm on May 7 to 4,020 ppm on May 31, or at the
average rate of 34 ppm per day. The maximum observed rate of decrease
in chloride concentration during this investigation occurred in 1950 just

prior to a lake recession when the concentration decreased from 1,480 ppm

on Aug. 23 to 231 ppm on Sept. 6, or at the average rate of 89 ppm per day.

Decrease in chloride concentration is largely the result of dilution by

surface water inflow into the lake, the maximum decreases occurring
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during large inflow from the principal tributary, Brooker Creek. Periods
of rapid decrease usually occur just prior to or during lake recessions
since large inflow invariably causes a large rise in stage which is

usually followed by the characteristic recession in lake stage.

Lake Tarpon Sink

This sink, as has been previously stated, is probably the mode
of entry of chloride contamination in the lake. This contamination is
most pronounced at relatively low stages during conditions of vacillat-.
ing flow. The chloride concentration in the sink during low tide in
the bayou beccmes that of the lake as the lake water discharges through
the sink. As the tide rises it forces sea water thyough the aquifer
into the sink (fig. 6) and hence into the lake. Figure 7 shows the
distribution of chloride concentration in the sink during low tide and
high tide on Oct. 11, 1946. The chloride concentration near the bottom
of only 3,320 ppm is the result of dilution of incoming sea water by
ground water in passing through the aquifer.

The chloride concentration remained high for approximately four
hours on that day (fig. 6), after which a receding tide caused the salt
water to flow out of the sink. It is interesting to note the time lag

between tide at the bayou and its effect at the lake.

As the lake rises from a low stage the increased head causes a
larger flow from the lake on low tide and lessens the reverse flow into
the lake on high tide. The salt water encroachment is thereby lessened.

A typical chloride condition in the lake sink during a period of
flushing flow was that of Sept. 20, 1946 (fig. 8). No sea water infil-
tration is possible during these periods. Table 1 shows an analysis of

a sample taken Sept. 18, 1946, during the same period of flushing flow.
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HYDROLOGIC CHARACTERISTICS
The information gained through the selinity, dye, photographic,
and physical studies has been consolidated with the data obtained from
stage and discharge ;tudies.

Lake Tarpon and Lake Tarpon Sink

Lake Tarpon flushed with appreciable lowering of stage 34 times
during the period of the investigation, April 1945 to December 1952. In
some years there were as many as six of these occurrences and in one year
(1950) only two. These recessions started at stages ranging from 2.5 to
6.4 feet. Both the dye and salinity studies indicate beyond doubt that
most of the water passing into Leke Tarpon Sink emerges in Spring Bayou.
A current meter lowered into the sink on Sept. 21, 1946, during a period
of flushing flow, indicated water movement at all depths from 1 foot
under the water surface to 107 feet, the deepest point sounded.

The data collected have not revesled the exact combination of
ground and surface water conditions that permit this discharge of water
at one period and prevent its discharge during another. The factors
involved are (1) stage of Lake Tarpon, (2) stage of Spring Beyou,

(3) stage of the ground water in the formation through which the
underground channel passes, and (4) the differences in the density of
the waters involved.

When the leke is not flushing, the aquifer is evidently not
totally blocked to the passage of water from the lake sink. During
these periods there is usually a small flow from the lake sink on low
tide and into the lake sink on high tide, this flow being that

referred to earlier as vacillating flow. A typical example of this

condition is shown in figure 9. There was no inflow from Brooker Creek
at the time. As water flows inward the water surface in the lake and
aguifer rise until equilibrium is reached and flow stops. As the tide
in the Bayou falls, the water flows out of Lake Tarpon Sink.

The characteristic recession in stage for which this lake is
notéd usually occurs following a rise in lake stage (fig. 2). The head
of fresh water thus created by the differences between the elevation of
the lake and ground water at the higher level, and tide elevation at
Spring Bayou at the lower, forces the denser salty water in the aquifer
dovnward and causes the lske to "trip," which results in water flowing
through the lake sink to the aguifer and out into Spring Beyou. The
average rate of fall is about 0.3 foot per day. As the lake recedes,
the tide effect in the lake becomes more pronounced, indicating more
fluctuation of flow caused by tide changes in Spring Bayou.

The recession beginning on Sept. 8, 1950 (table 2) started at
the highest stage during the period of record. The maximum discharge
out of Spring Bayou at the beginning of this recession was spproximately
1,000 cubic feet per second. Data collected indicate that another
factor which influences the recessions is the ground-water level along
the route of the underground channel through which discharge from the
lake passes. TFor the period of record the ground-water level always
hed dropped below the lake level when flushing began. Most of the time
during the period of record ground-water level was above that of the
lake. Flow at Spring Bayou has been observed to increase considerably

just prior to a recession in lake stage.
The lake stage fluctuations on figure 10 are seiches and are
not uncommon on a lake of this elongated shape. They can be caused by

wind or other forces. Although some of the seiches on Leke Tarpon are
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Spring Bayou

Spring Ba&ou is unusuel in that this so-called spring is
probably the physical connection between the tidel reaches of the
Anclote River and an underground channel to Lake Tarpon. The forces
acting to create flow in Spring Bayou consist of a tidal head of salt
water opposed by a combined lake and ground water head of relatively
fresh water, variation of these factors determining the direction and
magnitude of the flows.

During lov lake stage a part of the incoming tide is dis-
charged into the spring and hence to underground formations. As the
tide recedes, somz of this waler reappears in Spring Bayou mixed with
the ground and lake waters for which this opening is a natural outlet.
At lover stages of the tide, the discharge from the aquifer into the
bayou is shown by a boil or slick on the water surface over the spring.
During periods of rainfall, the lske and ground-water stages rise and
create an additional head on the spring at the bayou which probably

increases the discharge of the spring.

The discharge of Spring Bayou during periods of lake recession
increases apprecigbly because of increased flow from the lake and ground
water. Inspection of the record for well 15, located between the two

sinks, shows that the well stage during a recession stays approximately

one foot below that of the lake, indicating the gradient of flow.

Well 13 was established by the U. S. Geological Survey as one of the
points of observation required for the investigation of the ground-water
resources of Pinellas County.

Two sets of measurements were made of the discharge of Spring
Bayou, one on the recession of July 6-18, 1945, and the other on the

recession of Sept. 17 to Oct. 5, 1946. These measurements were used to
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develop a head-discharge relationship (fig. 12), plotting the head between
the lake and the bgyou at the mean time of the measurements against dis-
charge from the bayou. The relationship is good in spite of the

changing stage encountered during the measurements. This relationship
varies slightly for individual. recessions since it does not take into

account ground water head and densities.

The Spring Bayou discharge rating indicates that the maximum
discharge of Spring Bayou during the period of the study was approxi-
motely 1,000 cubic feet per second (646 mgd) on Sept. 8, 1950. This
discharge occurred at low tide on the first day of the recession.

Following recessions,sthe saline water from Spring Bayou has
been observed to flowv back into the bayou sink. The'rate of flow of
this water was measured on Oct. 10, 1946, on a falling tide, at which
time it was 146 cubic feet per second or 9% mgd.

Blue Sink

It is thought locally that this sink is directly connected by

an underground channel with Crystal Beach Spring, but this has not been

verified. Observations during the study showed tidal fluctuations in
the sink with a maximum range of approximately one foot. Velocity
observations at 10-foot intervals in the vertical were made during the
October 1946 recescsion, but no horizontal or vertical movement of water
tres detected.

Crystal Beach Spring

A boil at this spring, which indicated flow,; was cbserved here
many times during the period of the investigation. When inspections were
made during the recession of Sept. 17 to Oct. L4, 1946, water was observed

flowing out of the spring. These observations, made on the perimeter of
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CONSLUSIONS
The dye study of September 1949 proved conclusively that

water passes from Lake Tarpon Sink to Spring Bayou.

Observations of the changes in lake salinity at numercus
times indicate that the primary source of chloride contamination of

the lake is through sea water infiltration. This contamination takes
place on high tide during periods vhen the lake is sufficiently low to
permit sea waser irtrusion from the bayou through the underground
channel or channels to the lake. During lowv tide the flow through the
conaections reverses and the lake discharges through the lake sink to
Spring Bayou. Thus there is a coustanwt ebb and flow of water in the
underground channels at low lake stages, the sea water movirg toward
the lake on high tide and from the lake on low. The discharge into and

from the lake sink during these periods is relatively small in compari-
son with that from the leke during periods of recession.

Thirsy-four recessions have occurred in Lake Taxrpon during the
period April 1945 to December 1952. The exact combination of factors
bringing about these recessions has not been determined but it is kmown

that (1) the stage of the lake, (2) the ground water level between the
leke and bayou, (3) the tide, and (1) the densities of the waters, are
primar factors. These recessions occurred at lake stages ranging from
2.5 to 6.4 feet and stopped at stages ranging from 1.2 to 3.1 feet.

The stage at the end of each recession is influenced largely by ground
vabter conditicrs and the tide in Spring Bayou.

The flow between the lake and bgrou at low stages and fram
the lzke into the beyou during recessions includes a varying amount of
ground waber which lies adjacent to the connections through which this

water flovs.

During periods of sea water encroachment into the lake this ground water
is probably also contaminated, while during recessions the contaminated
water is partially flushed out through Spring Bsyou. Comparison of
stage records for the lake and the observation well lying between the
lake and bgyou show that the ground-water level following a recession
rises much more rapidly than that of the lake.

Little has been determined regarding the size or structure
of the underground channel or channels. The aquifer undoubtedly is
quite permeable to permit the rapid passage and volume of water
measured during the study.

Two methods for preventing ealt water coptamination and for
controlling the storage of Lake Tarpon have been considered by county
officials. One plan is to construct a dam around the lake sink.

Excess water could flow over a spillway and cut through the sink.
The spillway should be designed to prevent salt water encroachment
and also to maintain the lake at the desired height. Some idea of
the size of the sink may be gained by noting that the length of the
10-foot contour is 800 feet (fig 3).

A sheet piling control dam in Spring Bayou below the spring
was proposed as a second plan, with the thought that this dam would

prevent salt water encroachment into the lake, raise the minimum lake
stage, and decrease salt water contamination of ground water in the

area.
Obviously the first plan - that of constructing a dam in
Lake Terpon - would be successful only if the lake sink is the only
opening through which salt water could enter. There is, though, the
possibility that other connections exist or would develop in the

future if present channels were stopped.
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The second proposed plan - placing a dam at Spring Bayou -
would be successful only if Spring Bayou is the primary source of
salt contamination of the lake water and the ground water. The only
other known spring in the area that might become a source of chloride
contamination to the lake is Crystal Beach Spring, but it is bdelieved
that this possibility is a slight one.

Study end interpretation of the data collected during this
investigation indicate that Spring Bayou is the principal point of

entry of salt water to Lake Tarpon and that none of the other

features {nvestigatad could costribute mategally to the comtamjashian
of the lake.
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Appendix omitted from 1960 reprinted copiles.
Paotogyephs are avallabls in Ocsla office file.
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