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RECHARGE AND DISCHARGE

Rainfall is the source of all fresh-water recharge to the Biscayne
aquifer. Not all of the rainfall infiltrates to the water table, however,
as a large part is lost by evapotranspiration and a small part is lost by
direct runoff into streams or the ocean. Parker (Parker and others, 1955,
p. 221) estimates that about two-thirds of the annual rainfall reaches the
water table in areas underlain by oolite and about half the annual rain-
fall reaches the water table in areas underlain by sand.

In the Oakland Park area, some surface water is introduced into the
aquifer when water levels in the Middle River and Pompano canals are
higher than the water table. This occurs chiefly in upstream areas, above
the closed water-control structures.

Discharge from the aquifer takes place by evapotranspiration, by
ground-water outflow into streams, canals, and the ocean, and by pump-
ing. Discharge by ground-water outflow and evapotranspiration are
greatest when the water table is highest, during and after periods of heavy
rainfall, whereas discharge by pumping is greatest in the drier periods,
which correspond with the peak tourist season. In general, the discharge
by the two natural processes greatly exceeds the quantity of water with-
drawn by pumping from wells. However, the operation of the Prospect
well field makes pumping a significant factor. Figure 8 shows the monthly
pumpage from the Prospect well field and. the monthly rainfall at Fort
Lauderdale during 1955 and 1956.

When water is pumped from a well in a nonartesian aquifer, the de-
watering of the materials adjacent to the well causes the water table to
slope downward toward the well, thus forming a cone of depression.
The slope or hydraulic gradient of this cone causes ground water to flow
from the surrounding area to the well. As pumping continues, the cone of
depression increases in depth and areal extent until it reaches an area
where ground-water discharge is salvaged and/or recharge is increased
in an amount equal to the withdrawal. Studies in other areas indicate
that pumping in a well field near a stream can cause large quantities of
water to be drawn from the stream into the aquifer.

WATER-LEVEL FLUCTUATIONS

Water levels in the Biscayne aquifer fluctuate considerably in re-
sponse to recharge and discharge, and, to a lesser extent, they are affected
by other factors such as tides (in areas adjacent to the coast and tidal
canals), earthquakes, and changes in atmospheric pressure. The greatest
short-term fluctuations are caused by recharge by rainfall and discharge
by pumping, but gradual changes in water levels caused by evapotrans-
piration and normal ground-water outflow have an equally important


