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BASELINE WATER-QUALITY DATA FOR SAND-PLAIN
AQUTFERS IN HUBBARD, MORRISON, OTTER TAIL,
AND WADENA COUNTIES, MINNESOTA

By C. F. Myette

ABSTRACT

Development of water supplies from surficial sand-plain aquifers in west-
central Minnesota has aroused public awareness of the possibility for degrada-
tion of water quality. The sand-plain areas are generally underlain by sandy
soils that permit rapid infiltration of precipitation and, possibly, of sur-
face contaminants. One hundred twenty-three wells were sampled in Hubbard,
Morrison, Otter Tail, and Wadena Counties during 1979-81 to establish regional
baseline water quality. The wells were chosen to provide optimum areal cover-
age based on geology, direction of ground-water flow, and extent of aquifer
development.

Water from the sand-plain aquifers is of the calcium bicarbonate type.
The water 1is hard to very hard with disolved solids ranging from about 100 to
700 milligrams per liter. Locally, concentrations of dissolved solids, iron,
manganese, and nitrate exceeded limits recommended by the Minnesota Pollution
Control Agency for drinking water.

INTRODUCTION
Background

Rapid development of agricultural lands in sand-plain areas has raised
questions concerning the infiltration of agricultural chemicals to the ground-
water system. According to the University of Minnesota Agriculture Extension
Service, irrigated acreage increased in Otter Tail County from 4,328 acres in

1970 to 45,878 acres in 1977. Similar increases are occurring in most of the
sand-plain areas.

Citizens associated with agriculture in west-—central Minnesota became
concerned about the lack of water-quality information in their area. As a
result, a group comprised of personnel from the local Soil and Water Conser-
vation Districts, the local Irrigation Association, and the Staples Irrigation
Center requested technical assistance to establish a network for monitoring
the regional water quality of sand-plain aquifers.

Purpose and Scope

This report contains the baseline water-quality data from a 3-year study
that began in May 1979 and is scheduled for completion in September 1982. A
separate interpretive report will be published after completion of the study.
The purpose of the study is to (1) assess the areal and seasonal variability
in the quality of water in the surficial aquifers, (2) determine long-term
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changes in ground-water quality by comparing current and previous chemical
analyses, and (3) determine the characteristics of chemical movement in sand-
plain aquifers. The purpose of this report is to publish the results of
chemical analyses of water from the representative wells.

Samples of water were collected from 123 wells to determine regional
baseline water quality. The wells were chosen to provide optimum areal cover-
age based on geology, direction of ground-water flow, and extent of aquifer
development. Frequency of sampling varied, depending on location of the well.
Sampling dates are included in the tables.

Location of Study Area

The study area is in west—central Minnesota within the counties of Hub-
bard, Morrison, Otter Tail, and Wadena (fig. 1). The principal aquifers are
surficial outwash of glacial origin. The total areal extent of the sand plains
in all 4 counties is about 1,850 square miles. The solls are generally thin
sandy loams or loamy sands. Mean annual precipitation is 26.4 inches, evapo-
transpiration is 22.5 inches, and runoff is 3.9 inches (Lindholm and others,
1972). Mean annual recharge to the aquifer is 5.1 inches (Helgesen and others,
1975; Helgesen, 1977). The area is comprised of three major river watersheds:
the Otter Tail, the Crow Wing, and the Mississippi-Sauk.

Wells are identified by a unique 15-digit station number. The first 13
digits are based on the latitude and longitude cordinates, the last two diglts
are sequential numbers used to differentiate between stations having the same
latitude and longitude. The wells can be located either by the latitude-
longitude coordinates or the local well-location number, which is based on the
township, range, and section system. That is, each well can be located by
numbers and letters that consist of township, range, and section; three let-
ters designating quarter—quarter—quarter section, and a two-digit sequential
number that differentiates between stations having the same quarter-quarter-
quarter section. The example in figure 2 shows site 139N34W20ADCO1 to be in
SW<SE<NEX sec. 20, T. 139 N., R. 34 W. The sequence number shows it to be the
first well.
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BASTC-DATA TABLES

Table 1.—Chemical analyses of water for common major constituents
collected during 1979-80 from the baseline network wells

A baseline network of 123 wells was established in the 4—county area to
determine the regional water quality. Table 1 contains results of chemical
analyses of the first samples collected from each well. All samples were
analyzed by the U.S. Geological Survey. The analyses are listed by county and
station number. The concentrations of dissolved constituents are generally
expressed in milligrams per liter unless otherwise stated. Figure 1 shows the
approximate location of the wells in the baseline network. Water samples were
collected and analyzed according to methods described by Brown and others
(1970). All wells were pumped until values of pH, temperature, and specific
conductance stablized. Field measurements of water temperature, pH, and spe-
cific conductivity were collected at each well. Iaboratory analyses included
those constituents in table 1. Results of analyses are stored in the U.S.
Geological Survey National Water Data Storage and Retrieval System (WASTORE)
data base.
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Table 2.—Chemical analyses of water for specific Index constituents
collected periodically during 1979-81 from selected baseline wells

Water samples were collected periodically from 56 wells for specific in-
dicator constituents. FEach well was sampled several times between 1979-81 to
establish seasonal variations in chemical quality. The specific constituents
sampled were chosen as indicators because of their sensitivity to changes
brought about by agricultural contamination. The analyses are 1listed by
county and station number. Figure 1 shows the approximate location of wells
sampled periodically. The samples were collected and analyzed following the
methods of Brown and others (1970). Field measurements were the same as those

in table 1.
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Table 3.—Chemical analyses of pesticides in water
collected in 1980 from selected baseline wells

Water samples were collected from nine wells in November 1980 for pesti-
cide analyses. The constituents and their concentrations are listed in table
3 by county and station number. Samples were collected and analyzed following
the procedures outlined by Goerlitz and Brown (1972). Field parameters were
the same as those outlined in table 1.
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APPENDIX
Selected References

Reports describing previous investigations and other literature pertain-
ing to the geology and hydrology of the region are listed in the following
tabulation.

Brown, E., Skougstad, M. W., and Fishman, M, J., 1970, Methods for collection
and analysis of water samples for dissolved minerals and gases: U.S.
Geological Survey Techniques of Water-Resources Investigations, Book 5,
Chapter Al, 160 p.

Goerlitz, D. F., and Brown, E., Methods for analysis of organic substances in
water: U.S. Geological Survey Techniques of Water-Resources Investigations,
Book 5, Chapter A3, U40 p.

Helgesen, J. 0., 1977, Ground-water appraisal of the Pineland Sands area,
central Minnesota: U.S. Geologlal Survey Water-Resources Investigations

77-102, 49 p.

Helgesen, J. O., Ericson, D. W., and Lindholm, G. F., 1975, Water resources
of the Mississippi and Sauk Rivers watershed, central Mimnesota: U.S.
Geological Survey Hydrologic Investigations Atlas HA-534.

Lindholm, G. F., Oakes, E. L., Ericson, D. W., and Helgesen, J. O., 1972,
Water resources of the Crow Wing River watershed, central Minnesota: U.S.
Geological Survey Hydrologic Investigations Atlas HA-380.

YrU.S. GOVERNMENT PRINTING OFFICE: 1982-665-202/126

12



