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ABSTRACT: Surface water and water table elevations in Central Florida’s Green
Swamp area are strongly influenced by a water table buffering mechanism, which is
somewhat analogous to the chemical concept of buffered solutions. The degree of
drawdown or mounding of the water table resulting from small changes in rates of
pumping or recharge are significantly limited due to interaction with an underlying
confined aquifer through a leaky confining unit. Because typical head differences
between the two aquifers are very small, rates and directions of leakage through the
confining unit that separates them are sensitive to relatively small changes in potential of
either aquifer. Leakage counteracts deviations from the buffered head relationship
between the two aquifers by producing water from, or draining water into, the confined
aquifer, which is a much larger and more transmissive reservoir than the unconfined
aquifer.

Observations of anomalous head relationships at sand mines in the region indicate the
significance of the water table buffering mechanism, which forces water table elevations
to track water potentials in the underlying confined Floridan Aquifer System much more
closely in the Green Swamp area than in other places. The region’s extensive wetland
systems have developed in an environment characterized by limited range of water table
fluctuation maintained by water table buffering. The extreme sensitivity of surface water
levels in the Green Swamp area to Floridan Aquifer System drawdown should be
carefully considered in planning for water supply development in the region.
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Sand Ridge
(Scrub Vegetation, Minimal ET)

Theoretical Water Table Mounding
(No Water Table Buffering)

Observed Water Table Mounding
(Buffered W ater Table)
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(Relatively Large ET) Mine Pit Lake
Wetland Observed Drawdown (Relatively Large ET)

Theoretical Drawdown

INDEPENDENT 0 400
INDEPENDENT , ,
GEOL O GI CAL Horizontal Scale (ft)
SERVICES, INC Vertical Exaggerated 50 Times

February 20, 2010

Schematic Cross Section of Water Table Mounding



Location Map
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1. The Green Swamp occupies
a singular position at the top
of the potentiometric high of
the Floridan Aquifer System.

2. It receives virtually no
groundwater inflow from
other regions.
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Potentiometric High of the Floridan Aquifer System
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Surficial Aquifer System

Conductive, but Thin
(Small Horizonal Transmissivity, ~500 sq.ft/day)

Intermediate Confining Unit

Leaky, Very Thin

Very Thick

Floridan Aquifer System
(Large Horizonal Transmissivity, ~50,000 sq.ft/day)
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Elev. (ft NGVD)
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Surface Water Hydrographs

Joshua Mine
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2.

The Floridan Aquifer potential is about 1 foot less than the Surficial Aquifer.
Distinct differences in temporal variations of the hydrographs demonstrate that
they are separate aquifers.
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Side Wall = 370,000 sq.ft 8% of Surface Area Communicates with Surficial Aquifer
Bottom Area = 4,356,000 sq.ft  92% of Surface Area Communicates with Floridan Aquifer
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Side Wall Area Vs. Bottom Area of a 50-Ft Deep, 100-Acre Cylindrical Pit

1. Darcy’s Law states that flow is proportional to cross sectional area. Features with this geometry have
a strong potential to communicate downward.

2. This schematic was originally drawn to represent a mine pit lake. But the geometry applies equally to
natural lakes, wetlands, and water table mounds.




Water Level Buffering Effect
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Water table mounding increases the vertical
flow rate, which counteracts mounding. The
effect is greatly magnified in settings like the
Green Swamp, where the head difference
between aquifers is small. Small mounds can
locally double or triple leakage to the Floridan

1 ﬂﬂ' Aquifer.
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Water table drawdown decreases the vertical flow rate,
-E'I'.'II'.'I- = Which_ counteracts drawdown. The effect is greatly
magnified in settings like the Green Swamp, where the
head difference between aquifers is small. Small
drawdowns can cause leakage to stop, or reverse!

-3 -2 -1 0 1 2 3
Change in Surficial Aquifer Level (ft)

-300

Difference in Vertical Flow Rate (%)
o




BUFFERED WATER TABLE SYSTEM
SUMMARY OF FACTORS REQUIRED

1. A relatively-thin unconfined aquifer;

2. A relatively-transmissive confined aquifer (perhaps 100X more
transmissive than the unconfined aquifer);

3. A very-leaky confining unit separating the unconfined and confined
aquifers;

4. Artesian conditions in the confined aquifer with head elevations at least
some nominal distance above the top of confining unit;

5. Relatively small flow gradients in both aquifers (lateral flow cannot
exceed vertical flow; and

6. Significantly large and relatively constant recharge to Surficial Aquifer.
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: It is s‘tuated In or between the headwaters ot several of Central
Florida’s major rivers; *

It straddles the potentiometric high of the FIoridan Aquifer System;

Rainfall is the region’s only significant source of water;

Because the region receives virtually noinflow of ground or surface

water from other pli es, it has Central FIorlda S bgst water quality;
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5.’ Unlque hydrostratlg phlc;-l"éc,'harge 3nd~kiead‘-relatlon§\h|gs resultiin;

an unusual buffered wat&r fble:

The region’s relatively flat topography, very shallow water table, and
unusual water table buffering system combine to make a hydrologic
environment that is uniquely suited to large wetland systems.
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~ AND ENO“ fiENAL RESOURCES OF
(GREEN SWAMP | -

Directiraintall is the S fe of virtually all of the water in the Green
Swamp£And most of §t'is¥ost by evaporation from swamps. The surplus
of water available to flow out of the region and maintain base flows to
rivers and-the Floridan Aquifer System, is quite’small.

2. Due to the region’s unigue buffered water table systen, there 1S very

little storage ¢ of ground or surface water at elevations capable of
supplylng the reglon"s-extensy wetlands. For that reason the Green
Swamp is espeC|aIIy| olere ant of ol

-

i 3 ‘The Green Swamp | is ve P00 Iy, sul led development.
Because the Florld nA qui intir na er linked with
- _region’s water.table rface _'. * Ry Ie water could be
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