STATE OF MINNESOTA
DEPARTMENT OF NATURAL RESOURCES

REGIONAL HYDROGEOLOGIC ASSESSMENT SERIES
RHA-5, PART B, PLATE 4 OF 4

DIVISION OF WATERS Geologic Sensitivity to Pollution of Near-Surface Ground Water
47 500 R 42 W, — R.41W. 95°45' _R.40 W. R. 39 W. 95°30' R. 38 W. R.37 W. 95°15' R.36 W. R.35W 95700,
T 141N, ] %t&\’ [ | | i | ST W ey GEOLOGIC SENSITIVITY TO POLLUTION OF
I C m I </ ‘ x \ Lake
[ i ) A anos | NEAR-SURFACE GROUND WATER
A/‘"\-—J\.\r/ ~ » 1 Flat - " =
|| st | B I 7 by
«\%_/—K‘V\ 1 S ) — : o 5 |C MAP EXPLANATION .
=N ] Rice % ) " '8 trpight | el Julie C. Ekman
N o bke e shell Lake |~ S 1 o
- ' Tamarapk 7 - I Sensitivity Ratings 2002
T. 140 N. = ~ 1/ T.140N.
L k N N | | | | o
[ 3 , RL%ie A 4 [34] | Estimated vertical travel time for water-borne surface INTRODUCTION The sensitivity of the target zone in moraine settings is rated moderate to low, indicating
\ 1 v Ping | o < 'S I~ — H ; contaminants to enter the target zone . o . that a pollution incident can likely be investigated and possibly corrected before serious
\ /( River 4f :S/ /_./ —~ ‘ Prevention of ground-water contamination is an important part of water resource  ground-water contamination develops. The presence of clay in these sediments has a major
\ \ < | management. The first step is to recognize where ground water is particularly sensitive to  influence on primary hydraulic conductivity, reducing the travel time of ground water.
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I ) ~ / N ground water to pollution based on geologic conditions is called geologic sensitivity. moraine settings due to the increased likelihood that runoff from precipitation may carry
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o the deeper portion of a surficial aquifer. be recharged by recent water. DY S . . - : ; .
------------------- indicates the unsaturated zone above the ) ) o evapotranspiration equals or nearly equals precipitation. and information on file in the offices of the Minnesota Geological Survey and the
| water table. m Sand and gravel (2) High-relief areas can have reduced infiltration due to runoff. ® Fractures and joints can reduce travel time for water through till Furthermore, during the growing season, infiltration of water and Minnesota Department of Natural Resources. Every effort has been made to
[ _ ¥ Arrow point and dashed line indicate water table Coarse, permeable materials provide a preferential pathway for and fine-grained sediments. water-borne contaminants to the water table is very limited. During ensure the interpretation shown conforms to sound geologic and cartographic
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greater than 0.8 tritium units can be expected to a maximum depth of 130 feet in the outwash and ground moraine settings,

and somewhat deeper (170 feet) in the hummocky moraine setting. Table data show that recent water penetrated deeper in
the hummocky moraine setting (168 feet) than in the other hydrogeologic settings, possibly because of connected sand and
gravel deposits in the subsurtace that provide pathways for ground-water movement. Buried sand and gravel deposits tend
to be smaller and more isolated in the ground moraine than in the hummocky moraine, and ground moraine sediments have
been compacted by overriding glaciers limiting ground-water movement, consequently, recent water has not migrated as
deeply (88 feet). In the outwash settings, recent water penetration is also limited (82-130 feet) because low-permeability till
underlying the relatively thin outwash restricts downward movement. In addition, the contrast in permeability between outwash
and till may induce lateral flow (see Figure 5, condition 7) and further limit downward movement.

FIGURE 5. Schematic illustration of typical subsurface conditions in the study area. The illustration

from the Minnesota State Climatology Office.

shows the vertical distribution of tritium and the factors that may influence ground-water travel time and

contribute to lateral flow. Illustration not drawn to scale.
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conditions, not seasonal fluctuations of precipitation and
evapotranspiration. This figure is an adaptation of an illustration
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