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Land and Water Resources Narrative 

Introduction and History 

The Des Moines River Watershed, located in southwestern Minnesota, is a primarily agricultural watershed rich 

with unique natural features and diverse water resources. Two main river systems form the main arteries of this 

watershed: the West Fork Des Moines River and the East Fork Des Moines River. The West Fork Des Moines River 

starts in Lake Shetek in the headwaters of the watershed and flows southeast into Iowa, passing through the cities 

of Windom, Jackson, and others. The East Fork Des Moines River also drains southeast, flowing into the West Fork 

across the Iowa border. From there, the Des Moines River flows into the Mississippi at Keokuk, Iowa, and supplies 

the city of Des Moines with drinking water (Figure 1). 

 
Figure 1: General location of the Des Moines River Watershed 
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The Des Moines River Watershed was formed in glacial material deposited by the Des Moines Lobe glacier, 

approximately 12,000 years before present. The eastern part of the watershed was largely under the Des Moines 

Lobe, but as one travels west, hilly morainal features start to appear where the edge of the glacier formed a 

patchwork of hills and wetland-filled valleys. Finally, the westernmost border of the watershed is the Buffalo Ridge, 

a high ridge towering 100-200 feet over the surrounding plains landscape that is part of the larger Coteau des 

Prairies feature. The Coteau des Prairies, or hill of the prairie, is a flatiron shaped plateau on the plains that was 

missed by the most recent glaciation. Lewis and Clark described the Coteau des Prairies as High Land covered 

with Wood called Mountain of the Prairie on their ca. 1814 map of the area, indicating its regional significance. 

The Buffalo Ridge forms the western border of the Des Moines River Watershed and separates the Mississippi 

and Missouri River drainages, with anything west of the Buffalo Ridge draining into the Missouri River.  

 

The Des Moines River Watershed has a long and storied human history. The watershed is the traditional homeland 

of the Dakota. Although there are no reservations currently within the watershed, the area is designated as an 

area of interest by the Lower Sioux Indian Community of Minnesota. Members of this community are part of the 

Mdewakanton Band of Dakota. French fur traders and other European explorers mapped the area and used the 

rivers as local thoroughfares (Figure 2). Before Euro-American colonists and settlers came to the region in the late 

1800’s, the native vegetation was almost entirely tallgrass prairie, including wet and dry prairie. Forest vegetation 

was primarily Big Woods oak, maple, basswood, elm, and hickory assemblages along river corridors. 

 
 Figure 2: Joseph Nicollet’s 1842 map of the area 
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Topography, Soils, and General Geology 

Areas within the Des Moines River Watershed have significant topography due to its moraine border to the west, 

compared to similar agricultural watersheds in the area. However, slope is still slight relative to areas of eastern 

Minnesota. The headwaters area in the northwest of the watershed is characterized by gently sloping to steep, 

loamy glacial till soils with scattered sandy outwash soils and silty alluvial flood plains soils. This area is part of the 

Prairie Pothole region of the upper Midwest. In the southwestern part of the watershed, Loess Mantled Prairie Till 

Plain can be found on the watershed border. This region is characterized by gently undulating to steep and long 

smooth slopes and well-defined drainage ways formed in loess mantled uplands. Soils are commonly well-

drained with some poorly drained upland waterways. The eastern part of the watershed is characterized by loamy 

glacial till soils with scattered lacustrine areas, potholes, outwash, and floodplains, and is nearly level to gently 

undulating with relatively short slopes. Most of the wet soils have been artificially drained to maximize crop 

production. 

 

Soils in the Des Moines River Watershed are primarily loamy glacial till with scattered lacustrine areas, potholes, 

outwash, and floodplains. However, the northwestern part of the watershed in southern Lyon and northwest 

Murray counties contains loamy glacial till with scattered sandy outwash soils and silty alluvial flood plain soils. 

 

As previously mentioned, the Des Moines River Watershed was shaped by the Des Moines Lobe glacier. The 

western border of the watershed is the Bemis Moraine, the oldest and westernmost extent of the Des Moines Lobe 

glacier (Gilbertson, 1990). The eastern border is formed by the Altamont Moraine, a stagnation moraine 

associated with a later advance of the Des Moines Lobe. In between, in the Heron Lake area, lacustrine deposits 

dominate, indicating the presence of a glacial lake in the Heron Lake area. Outwash deposits are common in the 

actual Des Moines valley, indicating the current drainageway was once also an ancient glacial meltwater 

drainageway.  

 

Climate and Precipitation 

The Des Moines River Watershed has a continental climate, with warm, wet summers and dry, cold winters. The 

largest streamflow of the year can occur due to snow or rain but is often associated with melting of the spring 

snowpack and spring rains on a saturated catchment. 
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The annual average temperature 1895-2020 is 43.7 °F. The annual average temperature is increasing at a rate of 

0.16 °F per decade. Since the start of the climate record in 1895, this is an increase of ~2 °F. How the increase in 

temperature is distributed throughout the year determines the effect. The winter temperature is increasing faster 

than the annual average, driving much of the change (for the months of December-February, average 

temperatures are increasing 0.24 °F per decade) (DNR, 2021). This indicates that snowpack will start to 

accumulate later in the year, with what was once an early-winter snow occurring as rain, causing larger flooding 

peaks in the fall, and small spring runoff events.  

 

Annual average precipitation for the watershed 1895-2020 is 27.1 inches. However, annual precipitation, like 

temperature, is increasing, and at a rate of 0.32 inches per decade. This is a total increase of 4 inches of 

additional precipitation since 1895 (DNR, 2021). Increasing precipitation can also cause increased streamflow. 

 

Surface Water Resources 

Streams 

The Des Moines River Watershed is composed of two primary river systems, the West Fork Des Moines River 

(main branch), and the East Fork Des Moines River. There are 10 primary tributaries to these two river systems: 

nine are in the main stem of Des Moines 

River system and one in the East Fork Des 

Moines. The nine main stem tributaries are 

Beaver, Division, Elk, Jack, Lime, Okabena, 

Scheldorf Creeks, and the Heron Lake 

watershed. The lone tributary for the East 

Fork Des Moines River is Fourmile Creek. In 

total, there are 10 minor (HUC-10) 

watersheds located within the three major 

(HUC-8) Des Moines River Basin watersheds. 

Photo credit: MPCA 
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The Des Moines River has seen increasing streamflow (at the Jackson Gauge) in the record 1936-2012 (DNR, 

2016). This is due to both increased artificial drainage that routes water to streams quickly, and increased 

precipitation. This may cause increased in-channel erosion, which could contribute to impairments, in addition to 

the overland flow delivery of sediment and nutrients off agricultural fields, lawns, and out of urban drainage 

networks. The Des Moines River spends more time in a year at flood flow conditions than it used to, indicating 

high flows are increasing also. 

 

Lakes 

Several high-value surface water resources exist in the watershed, including multiple calcareous fens and one 

trout stream, a rare feature for Southwest Minnesota (Scheldorf Creek near Windom). The watershed also hosts 

several unique lakes, including Heron, Shetek, Talcot, and more. The lakes in the region are a valuable cultural 

and recreational resource that is unique for southern Minnesota. 

 

At one time, the shallow lakes in the Heron Lake chain were the nesting grounds for clouds of waterfowl. At the 

turn of the 19th century into the 20th, the wild celery growing in the lake attracted diverse groups of waterfowl on a 

major flyway. Market hunters hunted the waterfowl in the area and combined with degradation of water quality due 

to land use changes, lake level regulation, artificial landscape drainage, and introduction of invasive species, 

Heron Lake does not support the clouds of wildlife that darkened the skies as it once did. Other lakes in the area 

followed similar paths: the shallow lakes in the watershed supported wildlife through diverse and emergent 

vegetation and good water quality, but that water quality has declined since European colonization and 

Photo credit: MPCA 



  

6 | P a g e  

 

settlement. However, the lakes do remain considerable waterfowling destinations, and support duck and goose 

populations; further improvement may increase opportunities for restoration even more.  

 

Surface Water Quality 

Throughout the watershed, many surface water resources are monitored to assess their water quality condition. 

Water bodies that do not meet water quality standards for their designated use (e.g. supporting aquatic life or 

recreation) are deemed “impaired.” The majority of monitored stream reaches and lakes in the Des Moines River 

Watershed are not meeting water quality standards for aquatic life and aquatic recreation (MPCA, 2021). 

Impairments in the watershed include (but are not limited to) bacteria, nutrients, pH, and turbidity (Figure 3).  

 
Figure 3: Impaired waters within the Des Moines River Watershed (MPCA, 2020). 
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Groundwater Resources 

There is significant surface water/groundwater interaction within the Des Moines River (DNR, 2016). Groundwater 

is an important resource in the Des Moines River Watershed, as groundwater accounts for about 85 percent of the 

reported water use in this region. Aquifers and wells used for public water supplies vary widely. Some are very 

shallow and unprotected and can be easily contaminated by activities at the ground surface. Others are deeper 

or more protected by geologic materials; these tend to exhibit a low vulnerability to overlying land uses.  

 

The Des Moines River Watershed resides within Minnesota’s Western Groundwater Province (Figure 4). This 

region is characterized by clayey glacial drift overlying Cretaceous and Precambrian bedrock. Glacial drift and 

Cretaceous bedrock contain sand and sandstone aquifers. Quaternary deposits cover nearly the entire watershed 

and serve as the primary source of groundwater for the watershed. Recharge of these aquifers occurs at 

topographic highs, areas with coarse surficial deposits, and along the bedrock/surficial deposit interface (MPCA, 

2017). Groundwater issues include limited supply in some areas, poor quality of groundwater outside of glacial 

drift aquifers, contamination via septic system leakage, and nitrate contamination. Well water in many areas is 

undrinkable because of contamination, so wellhead protection and planning are important in the region. 

 

Figure 4: Western Province within the Des Moines River Watershed 

 

Groundwater Withdrawals 

A Water Appropriation Permit (WAP) program is implemented by the Department of Natural Resources (DNR), 

required for all water appropriators (surface or groundwater) withdrawing more than 10,000 gallons of water per 

day or one million gallons per year. This provides the DNR with the ability to assess which aquifers are being used 
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and for what purpose. The WAP exists to balance competing groundwater management objectives that include 

both development and protection of Minnesota’s water resources.  

 

Most groundwater used in the Des Moines River Watershed is for water supply. Agricultural irrigation and ethanol 

production are the largest water uses, followed by industrial processing and livestock watering. Over a time of 20 

years (1995-2015) the groundwater withdrawals within the Des Moines River Watershed have increased at a 

statistically significant rate (MPCA, 2017) (Figure 5). 

Figure 5: Total annual permitted groundwater withdrawals, Des Moines River Watershed (1996-2015). Source: MCPA, 2017. 

 

Pollution Sensitivity 

Understanding pollution sensitivity is important for prioritizing and targeting implementation efforts. Pollution 

sensitivity (also known as aquifer vulnerability or geologic sensitivity) refers to the time it takes recharge and 

contaminants at the ground surface to reach the underlying aquifer. It is important to understand the target aquifer 

when assessing pollution sensitivity. Certain aquifers may be deeper and more geologically protected than water 

table aquifers, or surficial sand aquifers, in each area. Figure 6 (below) depicts the pollution sensitivity of near-

surface materials dataset developed by the DNR. This dataset only considers the top ten feet of soil and geologic 

material when assigning a sensitivity rating.  
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Figure 6: Pollution Sensitivity of Near-Surface Materials for the Des Moines River Watershed  

This figure shows that the watershed has a mix of pollution sensitivity ratings based on surficial materials. The 

watershed is predominately split into two halves: a very low sensitivity portion in the western part of the watershed, 

and a low sensitivity portion on the eastern part of the watershed. There are also pockets of high pollution 

sensitivity in the Cottonwood County and Jackson County portions of the watershed as well as pockets of 

moderate pollution sensitivity throughout the western half of the watershed.  

 

Stormwater Systems, Drainage Systems, and Control Structures 

Like most areas across the Midwest, the Des Moines River Watershed has been converted from mostly a range of 

tallgrass prairie and a small amount of wet prairies to a matrix of agricultural uses. This conversion has resulted in 

significant alterations in the watershed, including an increase in overland flow of water and pollutants resulting 

from a decrease in groundwater infiltration/subsurface recharge. An increase in surface runoff has been 

associated with increases in the nonpoint source transport of sediment, nutrients, agricultural and residential 
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chemicals, and feedlot runoff. Developed, urban land accounts for 5.6% of the land cover in the watershed (DNR, 

2016).  In these urban areas, subsurface storm sewers can also deliver pollutants to waterbodies. In drained 

agricultural areas of the watershed, subsurface tile drainage pathways can also rapidly deliver pollutants to 

waterbodies. Artificial drainage has been identified as a primary cause of stream flow changes in extensively 

drained landscapes (MPCA, 2021). There is 254 miles of public ditch in the watershed, which is about 27% of the 

surface water stream length in the basin (DNR, 2019). This includes county and judicial ditches. Many 

watercourses have been altered, with the altered watercourse scores for the major watersheds in the Des Moines 

River Basin ranging from 20-43 out of 100 (DNR WHAF, 2021).   

 

Multiple control structures exist in the watershed, including several structures that prevent fish passage. However, 

work has been completed to alter existing dams for fish passage. For example, the low-head dam on the Des 

Moines River in Windom was recently replaced with a rock riffle structure that allows fish passage. Many local 

lakes are regulated via dams – Heron Lake, Talcot Lake, and Lake Shetek are all regulated via dams. Connectivity 

scores from the MN DNR Watershed Health Assessment Framework indicate low connectivity in the watershed, 

with the Headwaters HUC-08 having a score of 25/100, the Lower Des Moines having a connectivity score of 

51/100, and the East Fork Des Moines having a connectivity score of 0/100. 

 

Lastly, there are several cities in the watershed that may manage stormwater (Figure 7). The total combined 

population of the three major Des Moines watersheds is approximately 34,000 people, with the largest cities being 

Fulda, Jackson, Slayton, Windom, and the eastern side of Worthington.  

 
Figure 7: Unincorporated and incorporated communities of the Des Moines River Watershed 
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Water-based Recreation Areas  

According to the Minnesota DNR Recreation Compass, there are many lakes with public boat access, waterfowl 

production areas (WPAs), and wildlife management areas (WMAs) that provide access to water related 

recreation. Waterfowl and pheasant hunting are particularly popular in the area. More information on specific 

resources can be found on the DNR’s websites: 

• DNR, Recreation Compass: https://www.dnr.state.mn.us/maps/compass/index.html 

• DNR, LakeFinder: https://www.dnr.state.mn.us/lakefind/index.html 

• DNR, Water Access Sites: https://www.dnr.state.mn.us/lakefind/was/report.html 

The DNR lists part of the Des Moines River as a State Water Trail with 68 miles of river for kayakers and canoers to 

explore from Talcot Lake to the Minnesota Iowa border. The canoe journey begins in open farmland and gently 

rolling prairies, becoming more wooded farther south. 

Steep oak-covered bluffs are encountered at Kilen Woods 

State Park, which also boasts canoe-access campsites. 

 

There are many cultural resources centered on the water 

in the area. Indigenous peoples used the waterways 

extensively, as did early trappers and colonist-settlers. 

Old settler cemeteries with 150-year-old headstones can 

be found on section lines as one drives through the 

country. Many county parks are tucked away and less 

well-known, but also offer water-based recreation and 

cultural resources. For example, Pat’s Grove County Park 

in Windom includes a stone house build by one of the first 

colonist-settlers in the township, Pat Conlan. The stone 

house recently was renovated with historical context and 

is now accompanied by a canoe launch on the Heron 

Lake outlet and picnic areas. 

 

 

Photo credit: HLWD 
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Fish and Wildlife Habitat, Rare and Endangered Species 

The Des Moines River Watershed is primarily located within the Coteau Moraines Prairie Subsection of the North 

Central Glaciated Plains Section of the Prairie Parkland Province. Pre-settlement vegetation was virtually all 

tallgrass prairie except for wet prairies, which were restricted to ravines along streams. Remnant stands of 

tallgrass prairie are now rare in the subsection. Fire and drought were the most common natural disturbances 

before settlement. Other causes of disturbance in this region of southwestern 

Minnesota are floods and tornadoes.  

 

 According to the DNR, Coteau Moraines Prairie Subsection Profile, there are 78 

species in Greatest Conservation Need within the Coteau Moraines Prairie 

ecological subsection. Of these species, 30 species are federal or state-listed 

endangered, threatened, or of special concern. Species’ habitat degradation and 

loss are generally the problem for these listed species followed by invasive 

species and competition, pollution, social tolerance/persecution/exploitation, and 

other reasons. Prairie and wetland-non forest habitats are key habitats that support 

the species that naturally reside in this region. Managing invasive species, use of 

prescribed fire, grassland management, prairie protection and restoration, and 

wetland protection/enhancement/restoration would assist native prairie habitats 

and the species they support. Rare and endangered species in this subsection 

include the Poweshiek skipper, Prairie Bush Clover, Prairie vole, and Spike Mussel. 

 

Existing Land Uses and Anticipated Land Use Changes 

Agricultural production is the primary economic driver in the watershed, followed by agricultural products 

processing including ethanol production.  Current land use reflects this: the Des Moines River Watershed is 

predominantly covered in agricultural lands (Figure 8). Corn and soybean production makes up approximately 

77.2% of the land cover in the watershed. Small grain accounts for 0.10%, and other agriculture accounts for 

7.7% in the Des Moines River Watershed. The remaining land is made up of 8.1% water, 5.6% development, and 

1.4% perennial vegetation.  The remaining portion of the land is undeveloped forest, wetlands and open water 

(DNR, 2016).  

Photo credit: fws.gov 
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Figure 8: Current (NLCD 2016) land use in the Des Moines River Watershed 

 

Land ownership is comprised of approximately 96% private ownership and 4% non-private lands. It is expected in 

the Des Moines River Watershed that land use will remain relatively consistent with current use during the 

implementation of the plan.  
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