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& ® 115/BD 51/N&/B The third category of geologic materials in the rating matrix is the Sioux
Quartzite map unit (pg). Sioux Quartzite is 2 metaumorphosed quartzose sandstone of
mostly silica-cemented quartz sand that has very little primary pore space. Locally,

fracturing or dissolution of silica cement has created secondary porosity. Where the
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Walhassd T 111N Prevention of ground-water contamination is a major component of wise resource

management, One approach to prevent ground-water pollution is to recognize where
ground water is particularly sensitive to pollution. The Minnesota Legislature, in the
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o BD/BD . . . . Sioux i rs at the land surface in parts of Pipestone and Rock counties
Arc b VZ i 1989 Minnesota Groundwater Protection Act, requires the Minnesota Department of Siou .Quart te occurs at e d su race parts of Fipesto o d d Rock cou t.es,
~ . . . water is assumed to be rapidly transmitted to the water table via secondary porosity.
gﬁfﬁ” stand Natural Resources (DNR) to map geographic areas defined by natural features where . o ST .
- Jilke . o . i . o A Very High sensitivity rating 1s assigned to these areas.
/| 2 " B Key to Symbols there is a significant risk of ground-water degradation from activities conducted at

or near the land surface. This plate shows a water-table pollution sensitivity map for GROUND-WATER RESIDENCE TIME
southwestern Minnesota prepared according to criteria developed by the DNR. The
sensitivity map will enable planners to include ground-water concerns in land-use
decisions and to direct policy and fiscal resources to areas where there is a greater

ground-water contamination potential.

GEOLOGIC SENSITIVITY

The pollution sensitivity map divides the study area into regions that portray a
range of estimated travel times for contaminants to move from the surface to the
water table. Tt is difficult to verify directly the mapped sensitivity ratings, so
measurements of ground-water residence time and water quality were used as
indirect tests. Residence time is the approximate time from when water infiltrates the
land surface to when it is discharged or pumped from an aquiter. Radiometric dating
utilizing isotopes of hydrogen or carbon is used to estimate ground-water residence
times (Alexander and Alexander, 198%). Tritiumn, as discussed on Plate 3, is an
1sotope of hydrogen that is an indicator of more recently recharged precipitation.
Tritium results are expressed in tritium units (TU) where one tritium unit means one
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The procedure used to construct the sensitivity map follows the guidelines
published by the DNR (Geologic Sensitivity Workgroup, 1991} in which geologic
sensitivity defines pollution potential. Geologic sensitivity is defined by the time it
takes water-borne contaminants to travel vertically from the surface through the
unsaturated zone o the water table. Travel time depends on the permeability and
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