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calcium carbonate in the soil. The low pH of the ground water in the study area causes the carbonate ions to be present in the form of carbonic acid (HpCO3). The solubilities of many trace elements, such as
copper, lead, zinc, and cadmium, increase with decreasing pH and, therefore, are expected to be detected more frequently in ground water with a pH less than 5 than in more basic ground water. Ground water in
the study area typically has a pH less than 5. Other trace elements, such as nickel, vanadium, and molybdenum, are relatively insoluble in acidic water and generally are not detected in ground-water samples from
the study area. The concentration of dissolved nitrate in the study area varies greatly depending on the use of fertilizers and the presence of septic systems and feedlots.

Because the Kirkwood-Cohansey aquifer system is unconfined, it also is subject to contamination by pesticides. Pesticides are common in ground water from agricultural areas, but are less common in
nonagricultural areas (fig. 4-3). Because the adsorption of pesticides onto organic material is limited by the low carbon content of the soil and aquifer material, persistent pesticides can be mobile in the flow system.
Shallow depth to water from the land surface and recharge that coincides with times of pesticide application also contribute to the mobility of pesticides.

The detection of pesticides in water samples from 15 of 20 wells in which the top of the open interval is less than 60 ft below land surface in areas where the predominant land use is agriculture indicates
that much of the shallow ground water in the Kirkwood-Cohansey aquifer system underlying agricultural land probably contains pesticide residues (fig. 4-4). No pesticides were detected in any well in which the top
of the open interval was more than 100 ft below land surface, indicating that pesticides are less common in the deep parts of the unconfined aquifer system than in the shallow parts.

Pesticides were grouped into five chemical categories: (1) organochlorine insecticides, (2) organophosphate insecticides, (3) triazine herbicides, (4) chlorophenoxy-acid herbicides, and (5) carbamate
insecticides. The frequency of detection of these groups of pesticides in the ground-water samples is shown in figure 4-2. Organochlorine insecticides were the most frequently detected pesticides in the study area,
and one or more of these compounds were detected in about 30 percent of the wells sampled (fig. 4-3). The reporting levels of organochlorine insecticides are much lower than those of the other groups of
pesticides. Triazine herbicides were detected in about 23 percent of the wells sampled, and carbamate insecticides were detected in 18 percent of the wells sampled. Organophosphate insecticides and
chlorophenoxy-acid herbicides were not detected in any of the 44 wells sampled for pesticides.
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