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1. INTRODUCTI ON

Since the 1970s, lowa has experienced increases in annual and seasonal precipitation totals,
changes in the frequency of intense rain eveans the seasonality of timing of precipitation
(Takle, 2010) An exceptionally wet fall, cold winter, and wstringcontributed to 2018ooding.

Following a series of rainfall events, severe floodougurred May30™", affecting manyesidents

of the City of Fredonia, lowa. The community is interested in reducing basement and surface
flooding resulting fromrunoff originating in a agricultural catchment that drains into the city.
This reportsummarizesan analysis ofci t y 6 s f | coddidemifiespotentmluflecs
mitigation alternativesRepresentatives from the City &fedona, Louisa County Emergency

Managementand the lowa Flood Center contributed to these investigations and discussions.

2. STUDAREA

The City of Fredonia lowa, population240Q, is locdaed in the northwest corner of Louisa
County in Southeastefowa. The city footprint, shown iRigure 2.1, is adjacent to the Cedar
River, near Columbus Junction, lowa. lowa Highway 92 is located to the south the city. The city

lies between an agricultural area to the east, and the Cedar River floodplain to the west.

2.1 Topography

Fredonias partiallylocated ora relatively flat upland terrace near the Cedar River floodplain.
Figure 2.2 depictsLiDAR -derived topographidata collected sometime after 2008. Thavac
Cedar River flodplain is located just to the wedtFredoniaat an elevation approximate? feet

lower than the upland terrace.
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Figure 2.1. The City of Fredonia is located on a floodplairterrace along the Cedar River.
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Figure 2.2. Baseearth LIiDAR elevations (ft, NAVD88). Fredonia is partially located on the

Cedar River floodplain and an upland floodplainterrace.
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2.2 Land Use
The existing land use fredoniaconsists of low intensity residential development, with some

impervious surface area due to roads, structures and parking lots, as depicted in high resolution
land cover data provided by the lowa DNR, showfigure2.3. Much of the surrounding land

use is agricultural, consisting of corn, soybeans and pasture.

2.3 Soil Characteristics

Fredoniais locatedin thelowa-Cedar Lowland landform regiomvhich is daracterized by
deposits of thick alluviumand wide, flat floodplains and upland terraces. These features are
evidence of a long geologic history of river flow and movement. Rivers constructed distinctive,
flat floored corridors known as alluvial plainshich are underlain by water transported deposits
(Prior, 1991)

The NRCS characterizes Hydrologic Soil Groups (HSGs) using the soil layer with the lowest
saturated hydraulic conductivity within the profile. HSGs for thelysarea are shown HRigure
2.4. Corresponding soil characteristics for the HSGs are showalle2.1. In general, groups
A, B, C, and D have low, moderately low, moderately high, and high runoff potential, respectively.
Much of the agricultural catchment areas contain several HSGs, witlowler lying waterway
areas being typ€/D, a dual hydrologic soil group, indicating a water table within 24 inches of the
surface. Dual classificatior(e.g. A/D)describe the runoff potential for drained and undrained
conditions These lowlying areashave historically experiencea high water table, unless some

form of artificial drainage has been installed.
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Figure 2.3. Land use in the study area based on HigResolution Land Cover data provided by

the lowa DNR (2009).
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