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      Figure 2-2: Current land use in the watershed.  
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The pre-European land use is known through Marschner vegetation maps, which show that 
the watershed was historically covered by prairie (Figure 2-3). It is on the eastern boundary 
of the prairie pothole region and the southern boundary of the the Big Woods region, and 
has river bottom and aspen-oak forests along the Minnesota River (MNDNR, 2016).  

 

Figure 2-3: Historical land use from Marschner map (left, MNDNR, 2016) and 2021 land 
use from National Land Cover Database (right, USGS, 2021). 

Drainage 
As shown in Figure 2-3, the land has been heavily altered in the past 200 years, with 
prairies largely converted to row crops and urban land, wet prairies drained, and streams 
ditched or straightened. This land alteration has also impacted the hydrology of the 
watershed, or how water flows over the landscape. Altered hydrology has increased the 
volume of water and hastened the delivery of water downstream. Rather than the slow 
infiltration and/or evapotranspiration of water that fell in the landscape, water that lands in 
a field or city is quickly moved to a drainage system and delivered downstream. Artificial 
drainage has benefits, as it allows fields to support agriculture. However, draining land on a 
large scale (between 28 and 63% of the watershed is estimated to be tile drained) is not 
without impacts and it is important to maintain drainage systems and install improvements 
when needed (WRAPS, 2020).  

Agriculture  
Agriculture is the largest land use category in the watershed and is important for the local 
economy and way of life. The 2022 census found the average watershed farm size 
(averaged between Nicollet, Le Sueur, and Blue Earth Counties) is 347 acres (USDA-NASS, 
2022). Most of the row crops are soybeans and corn, with a small number of acres used for 
sugarbeets, cultivated perennials, or small grains (MPCA, 2017). Productive land is not only 
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used for row crops as many producers in the watershed are also raising livestock. There are 
283 active feedlots; 40 of these are concentrated animal feeding operations (CAFOs) which 
have at least 1,000 animals (MPCA, 2024a). There has been a shift from dairy cattle to other 
livestock. Most of the CAFOs have swine as the 
primary stock, as well as five dairy operations and one 
chicken operation.  

Natural Land 
The watershed lies within the Prairie Parkland and 
Eastern Broadleaf Ecological Provinces, and is in the 
Big Woods and Minnesota River Prairie subsections. 
Much of the natural prairie has been converted to other 
land uses, but 15% of the watershed is presently still 
covered by wetlands and forests that provide 
ecosystem benefits such as storing water, removing 
pollutants, providing habitat, and more. As can be seen 
in      Figure 2-2 and Figure 2-4, much of the remaining natural lands are along the 
Minnesota River. There are two Scientific and Natural Areas (SNAs) that cover about 50 
acres, nearly 6,000 acres spread over 38 Wildlife Management Areas (WMAs), and nearly 
2,000 acres in Minneopa State Park.  

The watershed has four sites of outstanding biodiversity significance, seven calcareous 
fens, and numerous fragments of native plant communities, particularly red 
oak/basswood/sugar maple forest, southern dry prairie, and silver maple floodplain forest. 
These pockets of historical forest and prairie are essential to supporting the wildlife and 
ecosystem of southern Minnesota. Endangered and threatened species can be found in the 
watershed, including the northern-long eared and tricolored bats, the monarch butterfly, 
and the rusty patched bumble bee (Center for Biological Diversity, n.d.). 

Ecological Provinces, U of M 

Photo: Kasota Prairie SNA, MNDNR 
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  Figure 2-4: Public and protected land.  
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Climate 
The watershed experiences a typical climate for southern Minnesota: cold, snowy winters 
with hot summers. The watershed receives an average of about 30 inches of precipitation 
each year (MPCA, 2017). However, Minnesota has been experiencing changing climate 
patterns, including increasing frequency of heavy rains, longer periods of drought, and 
shorter winters. In the watershed, precipitation has been more variable in recent decades, 
specifically less precipitation in May and June and more precipitation in the fall (MPCA, 
2019a). Changes in rainfall patterns are of special concern to this region due to the 
prevalence of agriculture that relies on a stable climate. Intense rainfall is also a concern 
for the communities in the watershed as extreme rainfall combined with land use changes 
that reduce natural water storage can result in damaging floods.  

Surface Water 
Prior to land use conversion and drainage, the 
watershed was covered in wet prairie. It is estimated 
that the watershed has lost between 30 and 65% of 
historical wetlands, which is a loss of natural water 
storage. The restorable wetland inventory estimates 
that about 15% of the watershed could be restored for 
water storage (MNDNR, 2016).  

The federal Clean Water Act requires each state to adopt water quality standards to protect 
waters from pollution. Minnesota water quality standards define how much of a pollutant 
can be in the water before it is no longer drinkable, swimmable, fishable, or useable in 
other designated ways. A body of water is designated “impaired” if it fails to meet one or 
more water quality standards (MPCA, 2024). Surface water quality is impacted by 
numerous lake and stream impairments (Figure 2-5), of which the main stressors have 
been evaluated to be altered hydrology, connectivity, habitat, and nitrate (MPCA, 2019a). 

Approximately 70% of the city of Mankato's drinking water is supplied by two shallow 
Ranney wells that draw water from under the Minnesota and Blue Earth Rivers. Source 
water to these wells is considered to be groundwater under the direct influence of surface 
water.  The wells are constructed horizontally under the river and draw water that has 
filtered through the riverbed sediments very quickly. Nitrate in these wells has previously 
reached levels of concern. Due to this, Mankato has a defined surface water Drinking Water 
Supply Management Area (DWSMA). Portions of the Mankato DWSMA-Surface Water, 
Emergency Response Area and the Spill Management Area are within the watershed 
planning area.    

Photo: Lake Crystal Boat Landing, City of 
Lake Crystal 
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      Figure 2-5: Impaired waters (MPCA, 2024b). 
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Lake Water Quality 

Lakes are a treasured resource for watershed residents for boating, swimming, fishing, and 
social enjoyment. There are 33 public access sites in watershed lakes, 25 of which 
accommodate boat trailers (MPCA, 2019b). Of the 45 public water basins, notable lakes 
include Lake Washington, Lake Crystal, and Swan Lake. At 9,600 acres, Swan Lake is the 
largest prairie pothole lake in North America.  

As of 2024, nine lakes in the watershed are impaired due to nutrients, five lakes due to 
mercury in fish tissue, and two lakes due to the index of biological integrity for fish (Table 2-
1). An index of biological integrity synthesizes fish and lake data to determine if a lake 
supports a healthy fish population. Aquatic invasive species (AIS) are not classified as 
impairments but have adverse eƯects on lake ecosystems as well. Invasive species found 
in and around the watershed include Eurasian watermilfoil, flowering rush, zebra mussels, 
curly-lead pondweed, and bighead and grass carp.  

Table 2-1: 2024 lake impairments. 
Lake Impairment(s) 
Crystal Fish (Bio); Nutrients 
Duck Mercury in fish tissue; Nutrients 

George Mercury in fish tissue; Nutrients 
Henry Nutrients 
Hiniker Pond Mercury in fish tissue 
Loon Mercury in fish tissue; Nutrients 
Mills Nutrients 
Scotch Nutrients 
Washington Fish (Bio); Mercury in fish tissue; Nutrients 
Wita Nutrients 

Photo: Lake Washington, Lake Washington Improvement Association 
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Streams and Ditches 
The watershed is unique in that it hosts 
several trout streams, which are a draw for 
people that fish. Designated trout streams 
include Seven Mile Creek and its tributaries, 
Paul’s Creek and four unnamed streams 
around it, and several unnamed streams just 
south of the Minnesota River near Judson 
(MNDNR, 2020).   

There are 41 impaired stream reaches in the 
watershed, as summarized in Table 2-2. Main 
stressors to aquatic life include altered 
hydrology, degraded habitat, nitrate, and a 
lack of connectivity (MPCA, 2019a). 

The channelization of streams and addition 
of tile drainage has altered hydrology in the 
watershed and made land more suitable for 
agriculture. See Appendix B for miles of open drainage ditches and tile drainage in 
watershed counties.   

Hydrology 
The Evaluation of Hydrologic Change (EHC) is a Department of Natural Resources 
(MNDNR) report that looks at how hydrology in Minnesota watersheds has changed. In the 
watershed, the report identified 1983 as the point of hydrologic change, where the 
hydrology before 1983 is significantly diƯerent than the hydrology after 1983. The 
watershed has experienced a 12% increase in precipitation when comparing post-1983 to 
pre-1983. This is small in comparison to other changes: annual discharge, bankfull flows, 
flood duration, and the rate of flood rise have more than doubled. Flow has increased 
during all stages, and the minimal increase in precipitation indicates it is not a main driver 
of these changes. Rather, the EHC report estimates that land use changes, a lack of 
storage and drainage systems, and loss of perennial cover are more likely to explain the 
increase in flow metrics (MNDNR, 2023). Within the watershed, about 65% of streams have 
been altered (MPCA, 2020).  Federal Emergency Management Agency (FEMA) floodplains 
are present along the Minnesota River, and floodplains are shown on FEMA’s National 
Flood Hazard Layer Viewer. 

Table 2-2: 2024 stream impairments.  

Impairment Number of 
Reaches 

Macroinvertebrates (Bio) 22 
Fish (Bio) 17 
Fecal Coliform 13 
E. coli 12 
Turbidity 10 
Mercury in fish tissue 6 
Polychlorinated 
Biphenyls (PCB)s in fish 
tissue 

4 

Mercury in water 4 
Nutrients 4 
PCBs in water 2 
Nitrate 2 
Total Suspended Solids 1 
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Groundwater 
Both public and private wells utilize the same aquifers within the watershed. These aquifers 
range from surficial sand and gravel aquifers to crystalline bedrock aquifers. The prominent 
aquifers are sandstone bedrock and buried sand and gravel aquifers.  The buried sand and 
gravel aquifers are typically overlain with glacial till which helps to provide geologic 
protection to the aquifer.  

All of the watershed obtains drinking water from groundwater. There are 22 DWSMAs within 
the watershed (Figure 2-6). DWSMA boundaries and vulnerability are established by the 
Minnesota Department of Health (MDH) and are a delineated protection area based on the 
contribution area of a public water supply well and aquifer vulnerability. They provide an 
opportunity to prioritize specific geographic areas for drinking water protection purposes. 
There are 35 non-community public water systems in the watershed, which provide 
drinking water to people at places such as work or school. 

The city of Kasota has a very highly vulnerable 
DWSMA and St. Peter and Mankato (DWSMA-
Surface Water) have highly vulnerable DWSMA’s 
which means they are at risk from surface 
contamination quickly impacting their drinking 
water. Valley Mobile Home Park and Lakes and 
Links Homeowner Association are public water 
supplies considered highly vulnerable to surface 
contaminants.  The other DWSMAs delineated 
for public water supplies are moderate to low 
vulnerability. 

Most of the surface materials have a moderate vulnerability to contamination, but there is 
higher sensitivity to pollution around the Minnesota River and in the southern edge of the 
watershed (Figure 2-7). Highly permeable sandy soils, shallow soils over karst geology, and 
groundwater under the influence of surface water are characteristics that can lead to 
surface contamination of drinking water sources. The aquifers that serve St. Peter and 
Kasota are recharged by upland runoƯ from land used for row crop agriculture that 
infiltrates and moves through sandy and shallow soils. Nitrate in the drinking water has 
been increasing, which drove St. Peter to install an expensive reverse osmosis water 
treatment plant (MPCA, 2020). Mankato also has deeper groundwater wells from the Mt. 
Simon aquifer. Concern over drinking water influenced by surface water is due to the 
potential presence of pesticides, microbes, nitrate, and volatile and synthetic organic 
compounds (MPCA, 2020). 

Photo: Mankato Ranney well, MDH  
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     Figure 2-6: DWSMA vulnerability in the watershed. 
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 Figure 2-7: Pollution sensitivity in the watershed.  
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Urban Areas 
Stormwater 

The watershed has many urban areas, which generally have more impervious surfaces, 
such as pavement. When rain falls on pavement or roofs, instead of infiltrating into the 
ground it flows over the pavement, into the storm sewer, and eventually into surface 
waters. Urban stormwater is a water quality concern because of the pollutants that 
stormwater picks up on its way to the storm sewer system, including trash, nutrients, 
chloride, sediment, and bacteria. Mankato City, St. Peter, Mankato Township, South Bend 
Township, City of North Mankato, and Minnesota State University are municipal separate 
storm sewer systems (MS4s) in the 
watershed. MS4s are the network of 
infrastructure that conveys stormwater 
through and out of urban areas. They are 
required to have a stormwater 
management plan and reduce pollutants 
through best management practices 
(BMPs) and outreach eƯorts. Non-MS4 
municipalities include Cleveland, 
Courtland, Lake Crystal, Nicollet, and 
Kasota. These cities are small enough 
that a stormwater management plan is 
not required, but stormwater 
management is still important to reduce 
surface water contamination. 

People 
An estimated 82,000 people live within the watershed. Socioeconomic statistics for the 
watershed were estimated by weighing census data for Nicollet, Blue Earth, and Le Sueur 
Counties according to the percent of the watershed within those counties (US Census, 
2022). An estimated 35% of the watershed population has a bachelor’s degree, the median 
household income is $77,800, and the median age is 36. Each of these numbers are lower 
than the state average. The majority of the population is White, then Hispanic, Black, Asian, 
Indian or Alaska Native, and Native Hawaiian / Pacific Islander.  

Photo: City of Mankato- Old Town, Minnesota River 
Valley Scenic Byway webpage  
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