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HYDROLOGIC DATA FOR A SUBSURFACE WASTE-INJECTION
SITE AT MULBERRY, FLORIDA, 1972-76

Byl

William E. Wilson
ABSTRACT

Beginning in October 1972, industrial waste has been injected into
a limestone and dolomite brine aquifer 4,000-5,000 feet below land sur-
face. During October 1975 through December 1976, the injection rate
was about 8.2 million gallons per month. To determine what effect, if
any, the injected waste is having on the ground-water body, water levels
have been measured and water samples collected from two monitor wells
that tap two different permeable zones above the injection zone, and
from a satellite monitor well that taps the injection zone. The two
monitor wells are installed in the annulus of the injection well and
the satellite monitor well is 2,291 feet distant from the injection
well.

v

Water levels in the satellite monitoring well fluctuate in response
© to changes in the injection rate. Water levels in the monitor wells
fluctuate in response to variations in recharge to and discharge from
aquifers above the injection interval, from seasonal rainfall and from
well discharge. TIn the shallow annulus monitor well, water levels fluc-—
tuate about 25 feet annually compared with about 2 feet in the deep

annulus monitor well.

Chemical analyses of water samples from all monitor wells show
‘variations in concentration of constituents from time to time but no
overall change. :




CONVERSION FACTORS

v Factors for converting English units to metric units are shown to
four significant figures.

Fnglish Multiply by Metric
£t (feet) 3.048. x 1071 - n (meters)
mi (miles) 1.609 . km (kilometers)

Mgal (million gallons) 3.785 x 103 m3 (cubic meters)




INTRODUCTION

A waste-injection well was drilled in 1972 at the Kaiser Aluminum
and Chemical Corporation Plant at Mulberry, Florida, about 30 miles
east of Tampa (fig, 1). Acidic, high-chloride liquid industrial wastes
are injected into limestone and dolomite between about 4,000 and 5,000
ft below the land surface. Two monitor wells, installed in the annulus
of the injection well, tap two permeable zones above the injection zone.
The deeper of the two annulus monitors is open to the interval 2,775-
2,788 ft and the shallower is open to 1,254-1,264 ft. 1In 1974, a satel-
lite monitor well was drilled 2,291 ft distant from the injection well
and was finished open-hole in the same depth interval as the injection
well,

At the request of the Florida Department of Environmental Regulation,
the U. S. Geological Survey participated in the collection and evalua~ '
tion of hydrologic data during initial injection tests in 1972. The ..
investigation was part of the Geological Survey research nrogram to eval-
uate the effects of underground waste injection on the Nation's subsurface
environment. Test results were reported by Wilson, Rosenshein, and Hunn
(1973). Since 1972, the Geological Survey has continued its testing and
data-collection activities as part of a cooperative program with the
Florida Department of Environmental Regulation and as part of the federal
research program. Hydrologic data collected during 1972-75 were reported
by Wilson (1976). ' '

DATA PRESENTED

This report updates hydrologic data collected by the Geological
Survey to include October 1975 through December 1976. Included is
a table of well data (table 1), a graph showing the volume of waste -
effluent injected each month (fig. 2), and hydrographs of annulus
monitor wells (fig. 3) and the satellite monitor well (fig. 4).
Tables 2-5 show chemical analyses of samples from all wells and of the
waste effluent. All analyses were made by the U. S. Geological Survey.
Data on the amount of waste injected are based on records of the Kaiser
Aluminum and Chemical Corporation.
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Table 1, Wbllrdata, Raiser Aluminum and Chemical Corporation, Mulberry, Florida. .

(A1l depths are in feet below land surface.)

Total

Well Geological Survey Date Land surface Casing Finish
name * " number drilled altitude depth
: S Diam- Depth Type |Open
“eter interval interval
(in)

Waste 275408N0815957.1 8-72 120 4,984 10-3/4 0-2,937 9-7/8-13,996-4,984
injection . ' o inch ‘
well - 7-7/8 }2,937-3,996 open

hole
Deep 275408N0815957.2 8-72 120 2,904 2-3/8 0-2,775 Per- . 12,775-2,788
annulus : fora- :
monitor 2-3/8 12,788-2,904 tions
Shallow 275408N0815957.3 8-72 120 1,332 2-3/8 0-1,254 Per- [1,254-1,264
annulus : fora-
monitor 2-3/8 |1,264-1,332 tions
Satellite 275430N0820004.1 3-75 . 105 “5,000 4-1/2 LH-4,016 7-7/8 14,016-5,000
monitor . : inch

open

) hole
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The Kaiser Plant at Mulberry produces sodium fluosilicate from the
reaction of sodium chloride with fluosilicic acid, a byproduct of nearby
phosphate-processing plants. Except for occasional interruptions, the
plant and the injection well operate continuously.

The waste effluent is injected sometimes by a constant-head pump
and sometimes by gravity flow. When the effluent is being pumped, the
rate varies in order to maintain constant well-head pressure. Figure
2 shows the monthly volume of waste injected, as reported by Kaiser
(written communication). From October 1975 through December 1976, in-
jection rate averaged about 8.2 Mgal per month. The maximum monthly
volume was 10.2 Mgal, in June 1976. The minimum value (1.52 Mgal)
occurred in April 1976, when the plant was shut down for several weeks.

Figure 3 shows hydrographs for the two monitor wells in the grouted
part of the injection-well annulus., The shallow annulus monitor well
taps fresh water in the lower part of the Floridan aquifer and the deep
one is open to a saline~water aquifer. The hydrographs indicate that
the shallow well has a greater range of water-level fluctuation, re-
flecting seasonal variations in recharge and discharge of the Floridan
aquifer, including pumping by wells in the area. ‘

- Figure 4 shows mean water levels taken every fifth day from a con-
tinuous recorder chart. A comparison with the graph of monthly injection
rate (fig. 2) indicates that the water level in the satellite monitor
well rises in response to increased injection rate and declines in re-
sponse to decreased injection rate at the inJection well.,

Tables 2 through 5 present the results of chemical analyses of
samples of the injected waste effluent and from the injection well,
satellite monitor well, and annulus monitor wells. ' The chemical con-
stituents show variations in concentration from time to time, but no
overall changes. The relatively high and widely varying concentrations
of iron in all well samples probably represent varying amounts of iron
derived from the well casings. Variations in the chemical makeup of the.
waste effluent result from variations in plant processing and in the

‘amount of dilution from rainwater in the storage pond.
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