STATE OF SOUTH DAKOTA
William J. Janklow, Governor

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES
Nettie H. Myers, Secretary

DIVISION OF FINANCIAL AND TECHNICAL ASSISTANCE
Kelly A. Wheeler, Director

GEOLOGICAL SURVEY
C.M. Christensen, State Geologist

OpPEN-FILE REPORT 83-UR

GROUND WATER STUDY FOR THE
CITY OF GARRETSON, SOUTH DAKOTA

by

LAYNE D. ScHULZ
AND
JOANN HiLTON

Science Center |
University of South Dakota
Vermillion, South Dakota

1997



CONTENTS

1. Test hole and water sample 10CAtIONS ...........ccoooiiiiiiiiii e

2. Locations of test holes and wells that encountered
8 or more feet of sand and/or gravel ...

3. Locations of test holes or wells east of Garretson
that encountered 8 or more feet of sand and/or gravel ...

TABLES
1. Results of analyses of water for radionuclides ...
2. Test hole and well data summary ...

3. Chemical analyses of water samples ..o



INTRODUCTION

During the summer of 1982, the South Dakota Geological Survey conducted a study for the city of
Garretson, South Dakota. The purpose of this investigation was to determine potential sources of
ground water within a radius of approximately 5 miles from the city, excluding the land in Minnesota.
Results of the investigation are presented in this report. This study was financed by the city of
Garretson, the East Dakota Water Development District, and the South Dakota Geological Survey.

Field work for this study began in May of 1982 and continued through August of 1982. The field
work included the drilling of 61 test holes, of which 6 were completed as observation wells, and the
collection of 13 water samples for analysis. The locations of the test holes and water sample collection
points are shown on figure 1. More than one test hole may have been drilled at the same location. Also
shown on figure 1 are test holes and one well (MA-80K) which were drilled for a previous project. The
lithologic logs of the test holes and observation wells are on file at the South Dakota Geological
Survey, Vermillion, South Dakota.

RESULTS OF INVESTIGATION

Geology

The geology of the study area can be divided into bedrock, bedrock derived sand, and glacial
deposits. The bedrock consists mainly of Sioux Quartzite which is a very hard, pink, silica cemented
quartz sand. The Sioux Quartzite crops out or is very near the land surface in much of the study area.
Directly overlying the Sioux Quartzite south of Garretson in the SW' sec. 6, T. 102 N., R. 47 W. (fig.
1) are sands which were derived from the Sioux Quartzite. These sands, or quartzite wash, are pink or
orange in color and are fine grained. This quartzite wash is not considered to be part of the glacial
sediment which directly overlies these sands.

The glacial deposits in the study area consist primarily of till and outwash. Till is the heterogeneous
mixture of clay, silt, sand, gravel, and boulders in a predominantly fine grained matrix of clay and silt.
Outwash consists of sand and gravel with minor amounts of clay and silt which has been deposited by
meltwater from a glacier.

Hydrogeology

The Sioux Quartzite is used as a drinking water source for many people in eastern South Dakota.
The occurrence of ground water in this formation is dictated by the presence or absence of fractures.
Where the quartzite is fractured, useable amounts of ground water might be obtained. The city of
Garretson had used ground water from the Sioux Quartzite as a drinking water supply. Because of
high levels of radionuclides in the water from wells drilled into this formation (table 1), the U.S.
Environmental Protection Agency asked the city to obtain its drinking water supply from an alternate
source.

The quartzite wash is sometimes used as a source of drinking water. These sands were
encountered south of Garretson in the SW'% sec. 6, T. 102 N, R. 47 W. (fig. 2). One well (R1-82-71)



was completed into this sand and showed 22 feet of saturated sand to be present (table 2). This sand
was found to be under confined conditions. Test hole CO-82-82 was drilled just east of well R1-82-71
(fig. 2) and was found to have 66 feet of quartzite wash (table 2). Based on water level data from well
R1-82-71, it is believed that the quartzite wash is fully saturated in test hole CO-82-82. The water in
well R1-82-71 has good quality as shown in table 3. Although the thickness and water quality of the
quartzite wash is good, the deposit appears to be laterally discontinuous as shown on figure 2.

Outwash, which consists primarily of sand and gravel, generally has a high permeability. When
these deposits are saturated and areally extensive, they produce water to wells in useable quantities.
Outwash was encountered during the drilling for this study in two primary areas. The first of these
areas is southwest of Garretson in the vicinity of test hole SFB-32 (observation well MA-80K) in the
SE% sec. 27, T. 103 N., R. 48 W. (fig. 2). The saturated thickness of the outwash surrounding
MA-80K ranges from 11 feet to about 20 feet (table 2). The quality of the water found in wells
completed in the outwash is good (table 3). Well CO-82-47 was not sampled for water quality. The
outwash does not appear to be very extensive and it appears that the outwash encountered in individual
test holes in this area may not be laterally continuous.

The second area is east of Garretson in the SEV: sec. 15, T. 103 N, R. 47 W. (fig. 1, inset A).
Figure 3 shows the names and locations of test holes that encountered more than 8 feet of sand and/or
gravel in this area. The data show that the wells completed in this sand and gravel (CO-82-45) and
(CO-82-93) had 16 and 10 feet of saturated thickness, respectively (table 2), of shallow sand and
gravel. It was also found that this deposit is not very extensive as shown on figure 2. The quality of
water from well CO-82-45 is given in table 3. All parameters analyzed were below the maximum
contaminant levels set forth by the U.S. Environmental Protection Agency. Although the water quality
in this well was generally good, the nitrate values for water in well CO-82-45 were around 8
milligrams per liter. Well number CO-82-93 was not sampled for water quality.

DISCUSSION AND CONCLUSIONS

The Sioux Quartzite crops out or is very near land surface for the majority of the study area. The
Sioux Quartzite has been the source of drinking water for the city. The water contained in the Sioux
Quartzite has high levels of radionuclides and, during this study, it was not considered as a future
water source .

Quartzite wash was found to be present south of Garretson in the SW¥% sec. 6, T. 102 N, R. 47
W. in test holes R1-82-71 and CO-82-82. The quartzite wash has good water quality and a relatively
large saturated thickness at this location. Because of limited areal extent, it requires additional testing.

Outwash was encountered in two areas during this investigation. The first is southwest of
Garretson in the SEVa sec. 27, T. 103 N., R. 48 W, and the second 1s east of Garretson in the SEV4 sec.
15, T. 103 N, R. 47 W. The first area has good water quality, but is limited in areal extent. The second
area, east of Garretson, has generally good water quality, and had nitrate values of about 8 milligrams
per liter. This second area is also limited in areal extent and saturated thickness and would not be
recommended for future development by the city.



Two areas might be considered for further exploration. The first area lies southwest of Garretson in
the SE% sec. 27, T. 103 N, R. 48 W. around test hole SFB-32 (well MA-80K) (fig. 2). The outwash
in this area had saturated thicknesses that ranged from 11 feet to about 20 feet and had good water
quality. The second area is south of Garretson in the SW¥4 sec. 6, T. 102 N, R. 47 W. (fig. 2). The
quartzite wash found in this area had a thickness that ranged from 22 to 66 feet and also had good
water quality in well R1-82-71. If the areal extent of the quartzite wash and outwash deposits are
limited, as indicated by the data, it would limit the production of water to wells in these areas.

It was recommended that if the city decided to test the potential of one or both of these areas for
development, that further drilling be conducted by a private driller to verify the aquifer extent,
saturated thickness, and water quality. It was also recommended that prior to the installation of a
permanent production well, an aquifer test be conducted to determine the hydraulic characteristics of
the aquifer and estimate the quantity of water available for city use.

REFERENCE

U.S. Environmental Protection Agency, 1994, Drinking water regulations and health advisories:
November 1994
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Table 1. Results of analyses of water for radionuclides

Parameter
Well name Date collected | Gross Alpha' | Radium 226' | Radium 228' | Uranium®
Garretson city wells
composite samples 10-06-80 19055 %6 - 9.0%6.0
01-05-81 144+£52 4.9 <0.1 e
04-06-81 19.1£5.7 351206 10.4 <1.0
06-29-81 416 £7.6 44+08 8.7 7.0
10-09-81 - 57£09  eem e
02-23-82 19.0 %6 - e
R1-82-71 07-07-82 11.3+£33 0904 - e
MA-80K 07-08-82 40+26 0302 e e
maximum contaminant levels’ 15 20 20 20

' Numbers are presented in picocuries per liter
? Numbers are presented in micrograms per liter
* U.S. Environmental Protection Agency (1994). Maximum contaminant levels. Enforceable limit.
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