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Jeremy S. Rivord i Explanation—observation well 05004, 13’ deep (surficial aquifer) 4, 635 million gallons or 17 percent of use reported for all aquifers in Benton County (see Table 2, Plate 8).
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i Year . g .
\ ' water table are common and can vary up to 10 feet in places; figure 2 should be considered to show the long-term average
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. s‘:‘:’f‘;,é?‘:‘r:‘_.‘i il [ * Eﬂ ﬂ;‘} Y - ‘ | FIGURE 4. Comparison of hydrographs of three selected DNR observa- aquifer sys'gem receive recent recharge from the hy_dr_ologlcally gonqected overlymg surficial sand aquifer. The Rice Area aqui-
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« SHERBURNE fer; Figure 4a shows the elevation change of the water table in the aquifer. aquifer system in the county. For this report, this area is called the Anoka Sand Plain aquifer system. Wells sampled from the

y; S Figure 4b shows the hydrograph of observation well 05007, which is underlying supra- and sub-Emerald aquifer units in this area also indicate a hydraulic connection to the surficial sand aquifer.
similar to the adjacent shallower observation well 05006. At this site the se
aquifer unit is in hydraulic connection with the surficial sand aquifer.
Figure 4c shows the water table elevation for observation well 05004 in the
surficial sand aquifer. Figure 4d is a chart of average, annual, countywide
precipitation for the same period as the three observation well hydro-

graphs.
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and isotope analysis for this report are shown for convenience. Well
symbols with a yellow dot indicate the water sample from that well has
an elevated ratio of chloride ions to bromide ions, which is used as an
indication of hydrologic connection to the land surface.

FIGURE 1. Surficial sand aquifer extent, thickness, and selected
chemistry of sampled wells from all aquifers. The thickness of the
surficial sand aquifer ranges from a few feet to greater than 75 feet with
less than 10 percent of the mapped extent greater than 65 feet thick. The

surficial sand aquifer is the saturated portion of the surficial sand
deposits below the water table. In some areas the saturated thickness of
the aquifer may be too thin to yield an adequate or reliable supply to a
well. The location of all wells that were sampled for general chemistry

Observation Wells and Streamflow Data

Benton County has eight active DNR groundwater level observation wells; the locations are shown in Figure 1.
Figure 4 shows static water elevations for three of the DNR observation wells for the period of 1980-2010 along with the aver-
age annual precipitation of Benton County over that same time period. Figures 4a and 4b show water levels of two adjacent
wells completed at different depths in different, but hydraulically connected aquifer units. Observation well 05006 in Figure 4a
is completed in the surficial sand aquifer. Observation well 05007 in Figure 4b is completed in the buried sand and gravel
geologic unit labeled Qse on Plate 4 of Part A and designated as aquifer unit se. The water levels in both wells have similar
fluctuations in static water elevations over time, but the static water elevation in the buried aquifer unit se is consistently lower

MAP EXPLANATION FOR FIGURE 1

Estimated surficial sand
aquifer thickness (feet)

Sampled well and aquifer symbols Tritium age Map symbols and labels Depth of selected lakes (feet)
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GROUNDWATER RESIDENCE TIME

Well water samples were collected from 96 area wells and analyzed for tritium, stable isotopes, and natural ion and
trace metal concentration. Selected chemistry results from all aquifer units are included in Figure 1. Only five of the samples
collected were from the surficial sand aquifer. The groundwater chemistry of all aquifer units is discussed further on Plate 7.

Groundwater samples from selected wells across the study area were analyzed to determine the groundwater residence
time. Groundwater residence time is defined as the approximate time that has elapsed from the time the water infiltrated the
land surface to the time when it was pumped from the aquifer. Groundwater residence time is closely related to the pollution
sensitivity concept described on Plate 9. A short residence time suggests higher pollution sensitivity, whereas a longer residence

* Buried sand and gravel aquifer units are
listed on Plate 7 with their associated sand
units from Plate 4, Part A.

9 MAP EXPLANATION FOR FIGURE 2 time suggests lower sensitivity. Groundwater sample locations are shown on Figure 1 by aquifer and colored by tritium age.
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N time were analyzed using the carbon-14 isotope. The use of tritium and carbon-14 for estimating residence time is further
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FIGURE 3. Streamflow hydrographs. Five year streamflow hydrographs for the Mississippi River at

FIGURE 2. Water-table elevation. Estimated water-table
elevation in surficial sediments with groundwater and surface
water flow directions. The water-table elevation data for this
map are assembled from water levels in wells completed in the
surficial aquifer, the elevation of lakes and ponds measured by

the U.S. Geological Survey during topographic map prepara-
tion, surface elevations along rivers and streams, and estimates
from soil data from the National Resource Conservation
Service (NRCS). The groundwater flow arrows show the gener-
al direction of groundwater flow at the water table. The arrows

are black within the area of the surficial sand aquifer and gray
where this aquifer is not present. Surface water flow directions
are shown as pink arrows. Reported water use for 2010 from
the surficial sand aquifer is shown as black circles.

St. Cloud USGS stream site and the Little Rock Creek Minnesota DNR/MPCA Cooperative stream site.
The USGS gage (Site 05270700) is located in Sherburne County, downstream of St. Cloud. The Little
Rock Creek gage shown on Figure 1 (DNR/MPCA Site 15029001) is located in northwestern Benton
County northeast of the city of Rice.
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Resources. Every effort has been made to ensure the interpretation shown
conforms to sound geologic and cartographic principles. This map should not
be used to establish legal title, boundaries, or locations of improvements.
Base modified from Minnesota Geological Survey, Benton County Geologic
Atlas, Part A, 2010.

Project data compiled from 2010 to 2011 at a scale of 1:100,000. Universal
Transverse Mercator projection, grid zone 15, 1983 North American datum.
Vertical datum is mean sea level.
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