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Figure 14. Hydrograph of monitoring well MW-08, showing water level
rise in response to precipitation events during the year 2006.
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Effects of Development

Over the course of the study 12 homes were built within the subdivision site,
totaling approximately 36,000 square feet of impervious land converted from agricultural
land (Fig. 15). The path of precipitation into the recharge zone is forever altered by the
development causing effects on the groundwater. Although the city of Sun Prairie as a
whole experienced an extreme spike in development beginning in 2000, the developer of
Savannah Valley over-priced the plots of land, resulting in a time lag of the development
schedule and fewer homes were built within the subdivision than originally anticipated.
Homes were built in the center lots of the subdivision area, around wells MW-01, MW-
04, MW-06, and MW-11. Piezometers PZ-16 and PZ-19 are both located in the wetland
area of the subdivision, while wells MW-08, PZ-13, and MW-09 are located at the edge
of the property line near State Highway 19 (Fig. 15). Due to this unexpected low housing
density, the impermeable surfaces constructed have a more muted effect on the
groundwater system than originally anticipated. The square footage of impervious
surfaces created is only approximately 1% of the land devoted to the subdivision tract. If
the original development plan had been completed on time, a more direct response might
have manifested.

There are observable differences between the wells located near the home
development, MW-01 and MW-04, and those located outside of the development near the
property line, MW-08 and MW-09, in relation to water level elevations as well as
temperature fluctuations. Water table wells MW-01 and MW-04 do not show responses
to precipitation events. Well MW-04 water level remains static for the duration of the

study period around an elevation of 894 feet above mean sea level. Well MW-01 shows
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an extended spike in 2004, an average precipitation year, which continues through until
the water level drops back down during the dry season of 2005. Both water table wells
are located closer to the actual construction of homes, and therefore the impermeable
ground. Also, wells MW-08 and MW-09 are located down gradient from the location of
the complete construction, suggesting that increased runoff from the higher-elevations
due to impermeable ground might be affecting the responsiveness to storms and
corresponding spikes in groundwater level.

Piezometers produced conflicting information when compared to the monitoring
water table wells and corresponding locations. PZ-13 barely fluctuates from 891 feet
above mean sea level for the entire recorded study period. However it is located along
the northern edge of the property line, near wells MW-08 and MW-09, which do show
responses to precipitation events. On the other hand, PZ-16 and PZ-19 show clearer
water level spikes, with water level elevations, related to pressure, ranging between 891
to 901 feet above mean sea level for PZ-16 and 896 to 925 feet above mean sea level at
PZ-19. The piezometers were also installed at locations chosen because the water table
was close to the ground surface, making them more responsive to even minimal inputs of
precipitation. Also, of the piezometers, PZ-19 is located at the highest elevation, 899
feet, as compared to PZ-16 at 896 feet and PZ-13 at 891 feet, which are both located
down-gradient and therefore at a different pressure. The combination of these factors
could be causing differences in water table level results.

Piezometer PZ-19, which is located in the southeastern corner of the site in a
small wetland area, shows the clearest water level response to precipitation, snowmelt,

and ground thaw. It is possible that PZ-19 is located within a perched aquifer, lying
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above the regional water table, and in this case the results would not be of any use in
terms of comparison to other piezometers. However, when the piezometer was drilled
and the water table map was created, there was no indication that a perched aquifer
existed within the study area. Of the data collected at PZ-19 from 2003 to 2005, water
level spikes occur concurrent with the water level spikes at MW-08, located in the
northwest corner of the study area and in response to precipitation events. Although
located in opposite corners of the subdivision site, well MW-08 and piezometer PZ-19
show apparent responses to precipitation events during the study period. Since PZ-19 is
located on the outside edge of the developed area, it could later be used as a control to
compare the other piezometer water levels to, in order to determine the difference
between impermeable groundcover.

Recharge is rapid during the spring and summer months within the unconfined
aquifer, as precipitation events cause water level rise within short periods of time,
especially at wells located down-gradient from the construction and along the edges of
the property line. Once precipitation has infiltrated the porous space, the collected
groundwater produces a rise in the water table beneath this recharge area, causing an
incline along the water table and movement of groundwater in a down-gradient direction.
Groundwater is constantly moving from areas of higher hydraulic head to areas of lower
pressure, moving in a west to east direction at the site as well as south to north (Fig. 5).
Wells that show direct responses to precipitation events, such as MW-08, MW-09, and
PZ-19, are those that are located at significantly lower elevations when compared to
MW-04 and MW-06, which exhibit little to no reaction to precipitation events.

Piezometer PZ-13, located down gradient, displays anomalous behavior, but does not



31

exhibit any noticeable water level fluctuation. However, PZ-13 does not have recorded
water level and temperature data for a significant portion of the study period due to
equipment malfunction, which eliminates the possibility of understanding why it does not

respond to precipitation events.

Conclusion

The complete understanding of the effects of subdivision development on the
water table cannot be fully comprehended to date. The original study proposed to
monitor groundwater on site before, during, and after the subdivision development,
however only five years have passed and the construction plan was not followed as
initially proposed. Continued future development will perpetuate the alteration of the
landscape at the subdivision site, resulting in the necessity for a long-term study of the
changes in groundwater level and temperature. The full impact of the development on
the cropland will not be understood until the construction of homes is completed and the
results begin to appear more forcefully. Minimal changes to the water table are
beginning to occur. However, the causes of these changes cannot be directly attributed to

the development to date.
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