
they determine to a significant extent the solubility of minerals
within a given water source.

In order to predict what might cause chemical plugging of micro
irrigation system emitters, the process of mineral deposition must be
understood. Carbon dioxide gas (CO2) is of particular importance in
the dissolution and deposition of minerals. Water absorbs some CO2
from the air, but larger quantities are absorbed from decaying
organic matter as water passes through the soil. Under pressure, as
is groundwater, the concentration of CO2 increases to form carbonic
acid. This weak acid can readily dissolve mineral compounds such as
calcium carbonate to form calcium bicarbonate which is soluble in
water. This process allows calcium carbonate to be dissolved,
transported, and under certain conditions, again redeposited as
calcium carbonate.

Calcium carbonate is the most common constituent of scale.
Calcite, aragonite, and vaterite are mineral forms of calcium
carbonate that have been found in carbonate scale. Calcite is formed
at temperatures common within micro irrigation systems, and is the
most common and stable of the mineral forms.

Calcium minerals occur extensively in the form of limestone and
dolomite (magnesium-calcium carbonate). Calcite is the principal
constituent of limestone, and occurs in many calcareous metamorphic
rocks such as marble. Therefore, it is not surprising to encounter
calcium carbonate in solution in almost all surface and ground
waters, especially in Florida where much of the groundwater is
pumped from large underlying limestone formations. As groundwater
passes through these limestone formations it dissolves the limestone
and carries calcium carbonate with it.

Chemical plugging usually results from precipitation of one or
more of the following minerals: calcium, magnesium, iron, or
manganese. The minerals precipitate from solution and form
encrustations (scale) that may partially or completely block the flow
of water through the emitter. Water containing significant amounts
of these minerals and having a pH greater than 7 has the potential
to plug emitters. Particularly common is the precipitation of calcium
carbonates, which is temperature and pH dependent. An increase in
either pH or temperature reduces the solubility of calcium in water,
and results in precipitation of the mineral.

When groundwater is pumped to the surface and discharged
through a micro irrigation system, the temperature, pressure, and
pH of the water often changes. This can result in the precipitation
of calcium carbonates or other minerals to form scale on the inside
surfaces of the irrigation system components. A simple test for
identifying calcium scale is to dissolve it with vinegar. Carbonate
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