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4.0 MWMO Resources Inventory  

4.1 Introduction  

The MWMO resource section reviews land, water, and human resources within the MWMO 
boundaries and assesses the need for management of these resources based on the current 
knowledge of the watershed. This resource assessment section influences what, why, wh en, 
where, and how the public comments and issues in Appendix G  of this Plan are addressed.  

The Physical Environment section includes i nformation on topography and geomorphology, 
geology, and soils. The Biological Environment section includes information on vegetation and 
wildlife. The Human Environment section includes information on land use and growth patterns, 
population dynamics, rec reation, and potential environmental hazards. The Hydrologic System 
section includes information on climate, precipitation, surface water resources, groundwater 
resources, water quantity, water quality, impaired waters, and surface water appropriations.  

4.2 Physical Environment  

4.2.1 Potential Limitations to Infiltration  

A map of potential limitations to infiltration is shown in Figure 2. Information from this resource 
inventory was used to better understand where infiltration limitations may exist in the 
watershed. While helpful from a planning level perspective, any informat ion required for 
development purposes requires a site scale review. Table 7 provides more information on 
limitations analyzed and the data sources.  

Table 7: Infiltration Limitations and Data Sources  

Limitation 1 Data Source  
Data Source 
Confidence Interval  

Year of 
Data 
Source  

Rough terrain may exist 
where slopes are steeper  
than 20%  

Light Detection and 
Ranging  

+/- 6 inches  2011 

Hotspots and groundwater 
contamination may exist  

Minnesota Pollution 
Control Agency  
"What's in my 
backyard"  

See Note 6 2014 

Shallow groundwater may 
exist between ground level 
and a depth of 20 feet 2 

Minnesota 
Department of  
Health Well Data  

+/- 5 feet vertical 
accuracy  
Horizontal Accuracy 5 

2014 

The Minnesota Department of 
Health recommends no 
infiltration within the 1 -year 
3travel zone  (Emergency 
Response Area) of Drinking 

Minnesota 
Department of 
Health Source Water 
Protection Unit  

Minimum scale 
requirement for data 
and/or maps is 1:24,000.  

2014 

http://www.mwmo.org/wp-content/uploads/2020/10/Appendix-G-Public-Comments-and-Issues-Identification.pdf
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Limitation 1 Data Source  
Data Source 
Confidence Interval  

Year of 
Data 
Source  

Water Supply Management 
Area (DWSMA) 4 
A minimum of a 50 -foot 
setback is required from 
water  supply wells 3 

Minnesota 
Department of  
Health Well Data  

+/- 5 feet vertical 
accuracy  
Horizontal Accuracy 5 

2014 

Karst conditions may exist 
between ground level and a 
depth of 20 feet  

Minnesota 
Department of  
Health Well Data  

+/- 5 feet vertical 
accuracy  
Horizontal Accuracy 5 

2014 

Low infiltration potential  
may exist due to hydrologic 
soil group D consisting of clay, 
silt and organics with  
an infiltration rate of < 0.2 
in/hr.  

Natural Resources 
Conservation Service 
County Soil Survey 
and Minnesot a 
Geological Survey 7 

Minnesota Geological 
Survey shows the 
material expected to be 
encountered 
approximately 3 -feet 
below the surface; 
however, the level of 
accuracy of data does 
not account for up to 20 -
feet of fill in urban areas 
and is mapped at 
1:100,000 scale8. 
County Soil Survey 
applicable to the first 6 -
feet of soil and is 
mapped at 1:24,000.  

2006 ɀ 
Soils Data 
2007 ɀ 
Geology 
Data 

Shallow bedrock may exist 
between ground level and a 
depth of 20 feet 2 

Minnesota 
Department of  
Health Well Data  

+/- 5 feet vertical 
accuracy  
Horizontal Accuracy 5 

2014 

 

1) Based on Minnesota Pollution Control Agency limitations to meeting Minimum Impact Design Standards  
2) National Pollution Discharge Elimination System Construction General Permit requires 3 -feet minimum separation. 20' 
used as buffer to account for site grading  
3) Per Minnesota Rule 4725.4350  
4) Minnesota Department of Health recommends no infiltration within 1 -year travel zone of DWSMA and limited 
infiltration within 10 -year travel zone  
5) Horizo ntal Accuracy depends on the location method for each well  
Accuracy of each well location can be viewed in the GCM_CODE - Geographic Method Code (identifies location accuracy).  
*A = Digitized - scale 1:24,000 or larger  
*B = Digitized - scale 1:100,000 to 1:24,000 
*DN1 = Digitization (screen) - Map (1:24,000) - NOT Field checked  
*DN2 = Digitization (screen) - Map (1:12,000) - NOT Field checked  
*DS1 = Digitization (Screen) - Map (1:24,000)  
*DS2 = Digitization (Screen) - Map (1:12,000)  
*G3 = GPS Code Measurements (Pseudo Range) Differentially Corrected  
*G6A = GPS Code Measurements (Pseudo Range) Standard Positioning Service Selective Availability On (averaged)  
*G6O = GPS Code Measurements (Pseudo Range) Standard Positioning Service Selective Availability Off (a veraged)  
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*I = GPS; accuracy 3 to 12 meters (+6 to 40 feet)  
*PQ6 = Public Land Survey - QQQQQQ Section 
6) Coordinates for these features were collected using a variety of methods of varying accuracy. The 'COORD_METH' 
column in the attribute table describes the method used to determine the coordinate for each feature.  
7) In areas that show up as urban fill on the Soil Survey (approximately 50% of the MWMO) the Geological Survey was 
used to determine  
the soil characteristics.  
8) Scale refers to the frequency of sampling. The larger the second number, the larger the ground area and less detail. For 
instance, 1:12,000 scale depicts a sample taken  
approximately every 1/4 acre. Whereas a 1:100,000 scale depicts a sample taken every 2 acres.   
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Figure 2: Potential Limitations to Infiltration   
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4.2.2 Topography and Geomorphology  

The topography of the MWMO influences the way resources respond to events such as 
precipitation and urban development. The topography of the MWMO varies g reatly, from rolling 
terrain at higher elevations distant from the Mississippi River to nearly flat terraces close to the 
river. Total relief in the MWMO is roughly 300 feet from high points in the Saint Anthony Village 
area, which has an elevation of 1,02 0 feet above sea level, to low points of 725 feet along the 
shores of the Mississippi River ( Figure 3).  

Geomorphology is the study of landform and the processes that l ead to varying landform shapes. 
The topography of the MWMO was created by geomorphic processes such as glaciation, fluvial 
transport (sediment transport by water), eolian processes (sediment transport by wind), mass 
wasting (gravity -driven sediment transpo rt), and weathering. These processes created nearly all 
the current landscapes visible throughout the watershed. In addition to geologic processes, 
influences from humankind have drastically shaped the landform of the MWMO. Significant 
grading has flattene d rolling hills for the creation of flat roadbeds and building pads. In addition, 
some portions of the MWMO that were peat -filled wetlands prior to European settlement in the 
Twin Cities Metropolitan Area have since been artificially filled to promote the development of 
these areas.  

Figure 3 illustrates the topography of the MWMO. Four prominent colors are visible as elevations 
above mean sea level. These prominent regi ons are due to the geomorphic processes that shaped 
these areas. Topographically high regions Ɂvisible as brown/red in Saint Anthony Village and 
west of I -94Ɂare glacial depositional highs formed by the advancement of the Des Moines lobe 
glaciation. These d epositional highs are above 900 feet and consist of clay rich till. Adjacent 
tan/yellow hues located at lower elevations toward the Mississippi River, between 850 and 900 
feet, are terrace deposits known as the Richfield Terrace. Terraces are platforms of land created 
by past higher levels of the Mississippi River. As the Mississippi River down cuts, removing 
material and lowering the river bed, these flat areas become prominent past indicators of river 
floodplain elevations. Terrace deposits are typically sequences of sand and silt. Green/blue hues 
located at an even lower elevation toward the Mississippi River, between 800 and 850 feet, 
represent a different and younger terrace known as the Langdon Terrace. Finally, the reddish -tan 
color prominent west of 35-W and in the vicinity of Lyndale Ave and 46th Street in Minneapolis 
represents an area formed by glacial outwash. This area was formed by sand and gravel 
deposited by melting along a glacierɅs ice margin.  

 

 

  



 

MWMO Watershed Management Plan 2021-2031  

 40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Topography of the MWMO  
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The landscape topography and the geomorphic domain of regions within the MWMO influences 
water quality and quantity by affecting the dynamics of the hydrologic cycle. Influences of these 
factors include:  

¶ Topography directly affects the direction and  rate of water flow, and the retention of 
water  

¶ Geologic strata influence characteristics of MWMO soils and groundwater flow 
through the subsurface  

¶ Soil type determines the ability of subsurface  materials to attenuate pollutants  
¶ Together topography and geology affect detention and retention of water, runoff rates, 

and infiltration rates  
¶ Infiltration rates, aquifer properties, and groundwater flow paths influence flow of 

pollution from a spill si te and throughout aquifers once pollution has reached the 
water table  

Understanding the dynamics of these factors assists resource managers in identifying sites that 
are appropriate for infiltration practices or water storage as well as understanding sites  that are 
sensitive to disturbances like construction.  

It is important to note that soil structure is irreplaceable, and damaging it reduces soil function 
including infiltration. Decompaction techniques only have a short -term effect and  cannot restore 
soil structure. In addition to soil texture classification, soil structure should be assessed and/or an 
infiltration test should be performed to verify design infiltration rates to prevent infiltration basin 
failure. In an urban watershed, where much of the d eveloped areas have brought in fill, the 
MWMO uses monitoring instrumentation like an infiltrometer to gather site specific data to help 
determine if infiltration can occur.  

4.2.3 Geology  

The geology of the MWMO influences the watershed greatly. Unconsolid ated geologic material 
deposited by glaciation and subsequent processes created the landforms visible in the watershed. 
Chemical and physical weathering of the geologic materials deposited influences soil type, soil 
properties, and shallow groundwater stor age and movement. Consolidated geologic material, 
known as bedrock, acts as either aquitards (geological formations that are not capable of 
transmitting significant quantities of groundwater under normal hydraulic gradients) or aquifers 
(underground beds o r layers of earth, gravel, or porous stone that yield water) depending on 
whether or not water is easily transmitted through the rock.  

Aquifers are specific types of bedrock units which, because of their unique properties, are used 
for drinking water and industrial water use. These aquifers are important to member 
organizations and industries located in and near the MWMO. Understanding the properties and 
lateral distribution of the unconsolidated and bedrock geology of the watershed is imperative to 
identifying areas where there is potential for contamination, where infiltration may be a viable 
stormwater management practice, and where unique groundwater -dependent plant communities 
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could be present or restored. Maintaining groundwater recharge areas i n this highly impervious 
watershed is important to protect groundwater baseflow to surface waters.  

The surficial geology (or uppermost geologic formations) within the MWMO consists of 
Quaternary deposits associated with the Des Moines Lobe (Grantsburg Subl obe) and Superior 
Lobe of the Wisconsin Glaciation, and also with terrace deposits and post -glacial stream and peat 
deposits ( Figure 4). The distribution of the surficia l deposits varies dependent upon the source of 
the original material and the erosional and depositional processes affecting them. Directly along 
the Mississippi River are stream deposits (alluvial fan deposits and floodplain alluvium) and one 
area of expos ed bedrock. Depth to bedrock along the tops of the bluffs lining the Mississippi River 
is typically 10 feet or less. Two relatively flat platforms, the Langdon and Richfield river terrace 
deposits, are at separate elevations above sea level bordering each side of the Mississippi River. 
The river deposits and terrace consist of sand and gravel with some silty deposits.  

Moving further away from the Mississippi River and above the terrace deposits are regions of 
glacial outwash and till. The southwest portion  of the watershed includes the outwash deposits 
and the northeast and northwest portions include loamy till. There are also sand faces in the 
northern portion of the watershed. Surficial deposits vary in depth throughout the MWMO, from 
less than 10 feet al ong the Mississippi River bluffs to about 200 feet over areas where the Prairie 
du Chien is the first encountered bedrock.  

Bedrock geologic units underlie the surficial deposits of the MWMO. The bedrock geologic units 
are of early Paleozoic age (525 ɀ 400 million years old) and were originally deposited as marine 
sedimentary rocks (Mossler and Blomgren, 1990). Shallow seas covered southeastern Minnesota 
and parts of adjacent states during most of this period. The five bedrock groups of the watershed 
which o utcrop (are exposed directly at the surface) or subcrop (are exposed in the subsurface 
directly below surficial sediments) are, from youngest to oldest, the Decorah shale, Platteville -
Glenwood Formation, Saint Peter Sandstone, and the Prairie du Chien Grou p (Figure 5).  See 
Figure 6 for a schematic of all the bedrock groups of the region.  

The uppermost bedrock unit underlying the Quaternary deposits is the Decorah Shale. This unit is 
discontinuous through the watershed. W here it is present, it acts as a confining layer, protecting 
lower units from contamination. The Decorah Shale is green calcareous shale with thin limestone 
interbeds. This unit crops out along the bluffs of the Mississippi River.  

The Platteville and Glen wood Formations underlie the Decorah Shale. The Platteville consists of 
fine -grained dolostone and limestone. The Glenwood consists of thin green sandy shale (3 -5.5 feet 
thick). This formation also crops out along the Mississippi River bluff line and is di scontinuous 
throughout the watershed.  

The Saint Peter Sandstone underlies the Platteville and Glenwood Formations. The Saint Peter is 
divided into two parts in this area of the metro. The upper two -thirds consists of fine - to medium -
grained quartz sandsto ne. The lower third is known as the basal Saint Peter and acts as a 
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confining unit where present. It consists of mudstone, siltstone, and shale with interbeds of coarse 
sandstone. This formation is exposed in areas along the Mississippi River bluffs.  

The Saint Peter is underlain by the Prairie du Chien Group. The upper two -thirds is sandy with 
thin bedded dolostone and often fractured. The lower part consists of massive or thick bedded 
dolostone. The Prairie du Chien is present continuously within the MWMO and exhibits solution 
enhanced flow characteristics where fractures and joints are present.    

Below the Prairie du Chien Group are the Jordan Sandstone, Saint Lawrence Formation, 
Franconia Formation, Ironton -Galesville Sandstone, Eau Claire Formation, and  the Mount Simon 
Sandstone. These bedrock units are regionally important aquifers and confining layers.  

Also visible in Figure 5 are the trends of deep buried bedrock valleys. Deep valleys were cut into 
the bedrock of the watershed by erosional processes related to glaciation. Scouring and 
weathering of bedrock surfaces by glaciers and glacier meltwater created deep and broad 
bedro ck valleys that cut deep through the top of the bedrock surface. These valleys were 
subsequently filled in by sediments from later glacial activity. Although they are not visible at the 
surface, they influence groundwater flow patterns in some regions of t he Twin Cities 
Metropolitan Area. The most prominent of these valleys runs in a northeast -southwest trend in 
Minneapolis and Columbia Heights.  
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Figure 4: Surficial Geology of the MWMO  
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Figure 5: Bedrock Geology of the MWMO  
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Figure 6: Bedrock units (Ojakangas and Marsh, 1982)  

4.2.4 Soils  

The properties of soils in the MWMO impact the water and natural resources of the watershed in 
a variety of ways. Soil properties impact the capacity for growth of vegetation, the likelihood for 
erosion to occur, the feasibility for rainfall to recharge gr oundwater, the potential for 
contaminants to move through the soil, and the possibility of transport of soil -bound nutrients 
and other pollutants to waterbodies.  

As stated in the Historic Waters of the MWMO ( MWMO, 2011), soil characteristics are the resul t of 
physical, chemical, and biological interactions that take place over time. Natural soils are 
influenced by the weathering of parent material Ɂthe biological, chemical, and mechanical 
activity that takes place in the oxygen -rich environment of the earth Ʌs surface. The characteristics 
of soils, by extension, reflect the interaction between climate, plant, and animal community life, 
surface and subsurface hydrology, and the base parent materials of the underlying geologic 
formations.  

The soils of the MWMO  project area are largely a reflection of the previously discussed surficial 
geology and the formative processes of the ancient Mississippi River Valley. Additionally, the soils 
of the MWMO reflect  plant community relationships with the physical world sinc e the retreat of 
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the glacial epoch approximately 10,000 years before the present. During the current epoch, soils 
have developed in conjunction with advancing and retreating vegetation communities. The 
establishment, disruption, reestablishment, and shifti ng of vegetation communities in concert 
with the physical landscape provide the underlying basis of the pre -settlement Twin Cities 
landscape.  

Soil composition played a significant role in the development of the Twin Cities Metropolitan 
Area. This region li es at the interface between major continental biomes, each with a different set 
of ecological characteristics and soil qualities. The economic growth of the Twin Cities was first 
and foremost based on the presence of the Mississippi River. Secondly, the Tw in Cities had a vast 
supply of timber to supply its own growth and drive the growing national economic booms of the 
19th Century. Following the establishment of the Twin Cities based on timber, the vast prairies 
with deep rich soils provided the basis for the ongoing economic growth based on agriculture. In 
each case, regional soils based on the presence of post -glacial shifting vegetation communities 
provide an additional pathway to reconstructing the pre -European settlement landscape. Without 
these divers e pre -settlement vegetation and soil types, the Twin Cities may not have remained the 
continuously thriving metropolis that it has over the past century and a half.  

As in most urbanized areas, soil mapping in the MWMO area has been seriously affected by the 
early and rapid urbanization of the area. Soils surveys were published for Ramsey County in 1916 
and for Hennepin County in 1929. These maps have been georeference d from the original soil 
surveys and are shown in Figure 7. Soil surveys are based on field data collection of soil plots and  
mapped with a taxonomic description developed by the Natural Resources Conservation Service 
(NRCS). NRCS soil surveys were, historically, created primarily to identify suitable soils for 
agricultural uses, and urbanized lands were typically lumped into categories that reflected the 
disturbed nature of the land. To a significant degree, the urban soils of the MWMO have been 
large ly disrupted and moved to accommodate development and industry.  

Though developed largely as a tool for agriculture and protection against overuse, soils maps 
today are used for a range of applications, from mineral extraction, wetland identification, 
buil dability, and climate analysis among others. In 1916, Ramsey County was rapidly developing, 
but large areas of native soils remained intact, and the soil survey was quite extensive, providing 
mapping units for nearly the entire county. Unfortunately, only a very limited area of the MWMO 
lies within the Ramsey County survey area. By the time the first Hennepin County Soil Survey was 
published in 1929, the Minneapolis urban core was largely built -out, so most of the central portion 
of the MWMO area was labele d Ɉunclassifiedɉ. Mapped exceptions in the 1929 survey are 
confined largely to the extremities of the MWMO area, where roads had been developed, but lot 
scale build -out was not fully complete. By the 1974 publication of the soils surveys for Hennepin 
and Ramsey Counties, urban lands dominated virtually all polygons within the MWMO boundary.  

At first glance, the 2008 soil survey of the MWMO project area continues to describe the soils of 
the urban core as ɈUrban Landɉ since much of the land has been moved, and soils disrupted. The 
most recent (modern) soil surveys for Hennepin and Ramsey Counties have reincorporated more 
refined data into the urban mapped areas. Figure 8 shows the extent to which the NRCS has 
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determined the MWMO area to be predominantly urban or disturbed soils. Very few areas are 
mapped to the natural soil series level. The NRCS recommends that, in these disturbed soils where 
soil analysis for site -based wo rk is required, borings and soils tests are required, as it is assumed 
that the natural soil properties may no longer be present.  

As Figure 8 (Map 15A, MWMO, 2011) depi cts, the majority of soils in the watershed are disturbed 
and classified as ɈUrban Land.ɉ Updates to the 2007 NRCS Soil Survey now include data collected 
in the urban core to provide soil Ɉcomplexesɉ (Appendix D ) within the predominant (often 
Ɉurbanɉ) soil types. A soil complex is a mapped soil unit with a mix of soil series: in this case, 
areas with a predominant urban matrix with substantial Ɉinclusionsɉ of natural soils. According 
to the Hennepin County NRCS, where urban soils have been mapped as a complex with other soil 
series these can be read as an interpretation by the NRCS of the likely dominant series prior to 
disruption (telephone conversation with NRCS office staff). Using the interpretation of the mos t 
prevalent soil within an urban complex as the likely pre -settlement matrix, soil attributes that 
assist in understanding general landscape characteristics provide additional insight into pre -
settlement conditions.  

Figure 9 (Map 15B, MWMO, 2011) shows areas in the most recent surveys where Ɉurban landsɉ 
are mapped as soil complexes (light green). Where map units are described as urban lands and 
udorthents (undifferenti ated soil fill) with a more in -depth description (complex or substratum), 
new fields have been added to the GIS layers to piece together an interpretation of possible pre -
settlement conditions. In addition, many of the soils mapped as Ɉurban landɉ in the MWMO area 
are associated with a more detailed Ɉsoil complexɉ. Soil complexes are mapped units that contain 
two or more recognizable units. In urban soils settings, the author has made the assumption that 
highest level natural soil in the complex was conside red by the author of the Soil Survey as the 
dominant pre -settlement soil, confirmed by the Hennepin County NRCS (Telephone conversation 
with NRCS office staff). Using this methodology, soils descriptions can be used to assist in piecing 
together pre -settle ment vegetation, wetlands, and drainage class among other characteristics. 
While this information may not be useful on a site -specific scale, it can be used to develop pre -
settlement baseline conditions on a neighborhood or regional level. This new mapping  provides 
the potential for more refined landscape scale interpretations of pre -settlement vegetation and 
hydrological characteristics than previously available.    

Figure 10 shows the combined historic and modern data available for the MWMO area. Only 
those areas depicted in gray contain no information on natural soil characteristics.  

Combining the attributes from different mapping periods, Figure 11 (Map 15D, MWMO, 2011) 
shows the synthesis of soil series data. Where a modern soil complex is described for a soil map 
unit, the most common inclusion is shown, presuming the pre -settlement soil  matrix. In the 
northeastern portion of the MWMO, the large area of Hayden soils mapped in 1929 is shown 
within boundaries of the modern soil survey units. Within the northeast portion of the MWMO, 
Udorthents with a wet substratum are shown as such, but we re described as either peat or 
Webster silty loam in the 1929 survey. Appendix D , excerpted from the Historic Waters of the 
MWMO ( MWMO, 2011), provides d etailed NRCS soil series descriptions of soils shown on  

http://www.mwmo.org/wp-content/uploads/2020/10/Appendix-D-Soil-Series-Descriptions.pdf
http://www.mwmo.org/wp-content/uploads/2020/10/Appendix-D-Soil-Series-Descriptions.pdf
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Figure 11 (Map 15D, MWMO, 2011). For descriptions of the Hayden and Webster soils from the 
1929 Hennepin County Soil Survey, see the Historic Waters of the MWMO  (MWMO, 2011).  

Using the synthesized data described above, Figure 12, Figure 13, and Figure 14 (Maps 16A, 16B 
and 16C, consecutively, MWMO, 2011) provide a synthesis of data provided in modern and 
historic soils survey to assist in establishing an image  of the pre -settlement landscape of the 
MWMO.  

Figure 12 (Map 16A, MWMO, 2011) shows the soil orders associated with the map units in Figure 
11 (Map 15D, MWMO, 2011). Soil orders are the major categories of soil types largely defined by 
large scale landscape characteristics where these soils formed. The formative soils of the MWMO 
fall into four major orders, each typical of distinct vegetation communities that formed at the 
surface. The four major orders of the MWMO are descri bed briefly here, and shown on Figure 12: 

¶ Mollisols - This order of soils covers a large area of western Minnesota and provides 
the deep rich soils of the agricultural r egions of the state. Most significantly, these soils 
have a nutrient rich surface layer of dark colored thick material occurring throughout 
the grassland pre -settlement prairie regions of the state. These soils typically have a 
surface layer that is low de nsity and loose.  

¶ Alfisols - The other major order in the MWMO area, the Alfisols  are typically forest 
soils. These soils are generally found along and east of the Mississippi River, with high 
accumulations of aluminum (Al) and Iron (Fe). These fertile soils formed in loam or 
clay. Alf is the formative element and is coined from a soil  term, pedalfer. The surface 
layer typically has less clay than the subsurface. These soils usually also contain a 
leached zone of eluviation, or E horizon. This layer is typical of forest soils where this 
E horizon has been washed of some mineral content through the percolation of water 
down the horizon. These soils often remain moist throughout the year. These are the 
soils of Maple Basswood Forests and are found west of the MWMO area.  

¶ Histosols - These soils are formed of organic materials from the remai ns of plants 
found in marshes and bogs. The soils are comprised of the dead and decaying matter 
of leaf and root tissue of plants growing in wet environments. The soils range from 
Saprists (most material is decomposed and original constituents are unrecogn izable) 
to Hemists (moderately decomposed soils where some recognizable plant material is 
distinguishable) to Fibrists (plant materials remain distinguishable).  

¶ Entisols - These are soils of recent origin, often developing in river bottom alluvium 
and sand . They are defined by the combination of being comprised of parent material 
not easily weathered (quartz) and being in a relatively early stage of development. The 
Entisols most commonly found in the MWMO area are confined to the Mississippi 
River floodpla in, the highly urbanized downtown of Minneapolis, the area of the old 
Bassett Creek tunnel, and the base of steep moraine slopes in the northeast portion of 
the watershed.  

The Soil Orders Map clearly corresponds with the Surficial Geology Glacial Phase Map  presented 
as Map 11 in the Historic Waters of the MWMO  (MWMO, 2011). Note the highlands of the 
Grantsburg Lobe in North and Northeast Minneapolis, here mapped distinctly as Alfisols. Entisols, 
the still -developing soils of the Mississippi River floodplain  and the well -drained prairie soils of 
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the Mississippi River terraces, are each represented by refining the information provided in the 
most recent Hennepin County soil survey. Udorthents are a disturbed soil. Where these units were 
mapped with the Ɉwet substratumɉ qualifier, these were added as wetland soils. These soils 
correspond very closely with the historic wet features mapping (see Map 9 in the Historic Waters 
of the MWMO ( MWMO, 2011).  

Figure 13 represents the vegetation communities listed as typical for each of the NRCS Soils Series 
Descriptions. These descriptions are provided by the NRCS for every soil series at: 
http://orth o.ftw.nrcs.usda.gov/cgi -bin/osd/osdname.cgi . While these descriptions do not entirely 
correspond with the soil orders, they are a reflection of the mosaic of vegetation communities that 
would have existed at the time of settlement, and indicate shifting pa tterns of vegetation during 
the postglacial period. Of note here is the extent to which the communities described are 
significantly dominated by the transitional savanna community. Only in the moraine region of the 
northeast portion of the MWMO are soils d escribed as fully typical of forests, and likewise, 
specifically prairie soils are limited mostly to the river terrace area of the Seward, Cooper, Howe, 
and Longfellow neighborhoods of Minneapolis.  

Figure 14 (Map 16C, MWMO, 2011) shows the Hydrologic Soil Group (HSG) for the map units from 
the synthesized soil survey. The hydrologic soil groups presented are based on an estimate of the 
historic native soils in the MWMO a nd are used in developing the MWMO Standards to determine 
the hydrologic soil group. The hydrologic group designation is used to describe the runoff 
potential of soils and is divided into four groups (A to D). HSG A soils generally have the least 
runoff po tential, and HSG D soils the greatest. According to the ɄUrban Hydrology for Small 
WatershedsɅ published by the Engineering Division of the Natural Resource Conservation Service, 
United States Department of Agriculture, Technical Release ɀ55, the soil group s are described as 
follows:  

¶ Group A  soils are sand, loamy sand, or sandy loam types of soils. They have low runoff 
potential and high infiltration rates even when thoroughly wetted. They consist chiefly 
of deep, well to excessively drained sands or gravels, and have a high rate of water 
tra nsmission.  

¶ Group B  soils are silt loam or loam. They have a moderate infiltration rate when 
thoroughly wetted and consist chiefly of moderately deep to deep, moderately well to 
well drained soils with moderately fine to moderately coarse textures.  

¶ Group C soils are sandy clay loam. They have low infiltration rates when thoroughly 
wetted and consist chiefly of soils with moderately fine to fine structure and a layer 
that impedes downward movement of water and soils.  

¶ Group D  soils are clay loam, silty clay  loam, sandy clay, silty clay, or clay. This HSG has 
the highest runoff potential. They have very low infiltration rates when thoroughly 
wetted and consist chiefly of clay soils with a high swelling potential, soils with a 
permanent high -water table, soils  with a clay pan or clay layer at or near the surface 
and shallow soils over nearly impervious material.   

http://ortho.ftw.nrcs.usda.gov/cgi-bin/osd/osdname.cgi
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Figure 7: Historic Soils Orders of the MWMO  



 

MWMO Watershed Management Plan 2021-2031  

 52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Present Day Urban Soils  
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Figure 9: Modern Secondary Soil Information   
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Figure 10: Combined Historic and Modern Soil Information  
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Figure 11: Soil Series 
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Figure 12: Soil Orders  
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Figure 13: NRCS Based Vegetation 
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Figure 14: A Historic Estimate of Soil Hydrologic Group  
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4.2.5 Unique Features and Scenic Areas  

The watershed contains many scenic areas and unique features. The regional and municipal 
parks located within the watershed have preserved scenic views of the Mississippi River Valley 
and other water resources within the watershed. These parks and open spaces often allow 
recreational access to these resources.  

As a result, many of the metropolitan areaɅs cultural features are found within the watershed. 
Some of these featu res within the City of Minneapolis include:  

¶ HallɅs Island: an island located just north of the Plymouth Avenue North bridge on the 
Mississippi River. It was destroyed by industrial development in the 1960s and 
reconstructed with funding support from MWMO in 2018; the site was excavated to 
create a n ew back channel that re -separated the island from the mainland. The 
riverfront property was formerly owned by Scherer Brother Lumber Company and 
purchased by the MPRB in 2010.  

¶ Mill City Museum: a museum built in the ruins of the Washburn ɈAɉ Mill on the west 
bank of the Mississippi River by St. Anthony Falls focusing on the history of flour 
milling and other industries using hydropower  

¶ Minneapolis Institute of Art: a free museum, opened in 1915 and expanded in 1974, 
south of downtown Minneapolis on 3 rd  Avenue South across from the Washburn Fair 
Oaks Park  

¶ Mississippi River Gorge: runs approximately eight miles from Saint Anthony Falls in 
downtown Minneapolis to the Minnesota River confluence in Mendota, Minnesota. It is  
the only true gorge along the Missis sippi's entire 2,350 -mile length. Geologic layers of 
the gorge include Glacial Till (soil), Plateville Limestone, the Glenwood Formation 
(shale), and Saint Peter Sandstone. From 45,000 to 12,000 years ago, during the last ice 
age, glaciers advanced and ret reated many times over this area to slough away all the 
younger or top layers of rock formations. The glaciers melted 12,000 years ago, leaving 
a large amount of water. Saint Anthony Falls was formed 12,000 years ago near what 
is now downtown Saint Paul. T he estimated size was nearly 200 feet high and a mile 
across. Year after year, the waterfall cut a path through layers of sedimentary bedrock. 
As soft, underlying Saint Peter Sandstone eroded beneath the force of falling water, 
the limestone caprock was un dermined and crumbled. The falls receded upstream 
about 6.8 miles to their current location near downtown Minneapolis (Brewer 1998). 
The River Gorge is important for birds, fish, and native plants. Stressors include 
invasive species, erosion caused by foot  and bike traffic, and stormwater pollution.   

¶ Nicollet Island: an island crossed by the Hennepin Avenue Bridge in the Mississippi 
River north of St. Anthony Falls  

¶ Saint Anthony Falls : th e only major waterfall on the entirety of the Mississippi, these 
falls were once a major gathering place and landmark to the native tribes who 
frequented the area. The area holds cultural, spiritual, and political significance today 
to the Dakota and Ojibw e. The falls no longer retain their natural appearance as an 
immense waterfall with limestone bedrock covering soft sandstone. With the 
development of power extraction for the mills via diversion of upper -level water into 
waterwheel -equipped vertical shaft s, the migration of St. Anthony Falls accelerated 
quickly. A concrete overflow spillway was installed after the falls partially collapsed in 

https://www.nps.gov/miss/planyourvisit/uppestan.htm
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1869. The r iver was dammed several times (with the Upper St. Anthony Falls dam 
completed in 1963 by the USACE) for power and navigation purposes.   

¶ Stone Arch Bridge: a former railroad bridge, now open to pedestrians and cyclists, 
crossing the Mississippi River and offering views of St. Anthony Falls  

¶ University of Minnesota Campus: a public research university with campuses in 
Minneapolis (both east and west bank of the Mississippi River within blocks of I -35W 
and I -94) and St. Paul  

¶ Walker Art Center and Sculpture Garden: an art center and sculpture garden park (a 
partnership between the Walker and the MPRB) west of Loring Park and the Basilica 
of Saint Mary  

Artistic rendition of the falls, prior to damming (brittanica.com)  

The Mississippi River through the metropolitan area was designated a Critical Area by the State of 
Minnesota in 1979 and was designated the Mississippi National River and Recreation Area 
(MNRRA) of the National Park Service in 1988 by the United States Congress. In addition, the 
Mississippi River from Minnesota to Missouri was desig nated as an American Heritage River in 
1998 allowing greater coordination of river -related efforts. The cities of Minneapolis and Saint 
Paul have developed Critical Area Plans and management plans to protect the natural, cultural, 
historic, commercial, and  recreational values of the corridor.  

4.2.6 Discussion of Challenges, Gaps, and Next Steps  

The MWMO will continue to partner with the City of Fridley, the City of Minneapolis, the 
Minneapolis Park and Recreation Board, and the National Park Service in main taining the water 
quality, habitat, and natural aesthetics of the Mississippi River and Critical Area.  
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Many studies done on natural resources by federal, state, and local levels of government pass 
over urbanized areas. As such, MWMO started with a scant am ount of information on the 
characteristics and quality of water and natural resources in the watershed. This is problematic 
because effective watershed management is based on a thorough scientific understanding of the 
unique physical characteristics and co mplex ecosystems that make up a watershed. In addition, 
plants, soils, water, and air are a part of natural systems that do not acknowledge political 
boundaries. So, when managing natural resources, organizations many times need to consider a 
scale that go es beyond their individual city or watershed area. Thus, the MWMO will continue to 
conduct appropriately -scaled studies that inventory, characterize, and assess the condition of 
water resources and related natural and human resources within the watershed.  

4.3 Biological Environment  

4.3.1 Natural Communities  

The majority of the MWMO has been developed for commercial, industrial, or residential uses 
and covered in impervious surfaces. However, some areas of natural and semi -natural vegetation 
remain ( Figure 15). Most natural and semi -naturals areas are located within close proximity of 
the Mississippi River. Table 8 summarizes the acreage of remaining natural and semi -natural 
areas within the watershed.  

Table 8: Natural and Semi -natural Areas of the MWMO Planning Area  

Natural and Semi Natural Areas  Acres  % Watershed Area  

Disturbed Forested Wetlands  243.90 0.955% 

Disturbed Forests  0.56 0.002% 

Disturbed Grasslands  239.92 0.939% 

Disturbed Shrublands  11.16 0.044% 

Disturbed Woodlands  6.09 0.024% 

Native Forested Wetlands  175.70 0.688% 

Native Forests  73.24 0.287% 

Native Grasslands  41.72 0.163% 

Sparse Vegetation  1.21 0.005% 

Water  907.40 3.552% 

Totals  1,700.90 6.659% 
Source: MnDNR Natural and Semi-Natural Areas dataset  



 

MWMO Watershed Management Plan 2021-2031  

 62 

Figure 15: Natural and Semi -natural Area of the MWMO  



 

MWMO Watershed Management Plan 2021-2031  

 63 

4.3.2 Rare Biological Features  

The Minnesota County Biological Survey identifies significant native plant communities 
thro ughout the State of Minnesota. Native plant communities typically appear where there is little 
alteration by humans and development. Native plant communities are named for the 
characteristic plant species within them or for characteristic environmental fea tures. The 
Minnesota County Biological Survey program completed a survey of remaining areas of natural 
vegetation in Hennepin County from 1995 -1997 and in Ramsey County from 1989 -1990, 
identifying several intact native plant communities. The native plant c ommunities identified in 
the survey are located along the Mississippi River and include Mesic prairie, Red oak/sugar 
maple/basswood forest, and Silver maple floodplain forest.  

The Minnesota Department of Natural Resources queried the Minnesota Natural Her itage 
Information System Rare Features Database to find all records of rare species and other 
significant natural features within one mile of the watershed.  Table 9 summarizes the records of 
federal - and state -listed speciesɁplants or animals that are listed as Endangered, Threatened, or 
Special Concern status in the State of Minnesota Department of Natur al Resources Natural 
Heritage Program. The habitats where these species have been located need to be protected and 
potentially enhanced. The MWMO will give special consideration and protection to these areas 
during planning.  

Because these rare features da ta are not based on a comprehensive inventory, there may be 
additional rare or otherwise significant natural feature occurrences in the MWMO that were not 
reported and therefore not entered into the database or the table below. Additional information 
on rare species can be found on the Minnesota Department of Natural Resources websiteɅs Rare 
Species Guide at http://www.dnr.state.mn.us/rsg/index.html. The index report of rare features and 
additional information on BlandingɅs Turtles can be found in Appendix E .  

Table 9: Rare, Sensitive, and Endangered Species within the MWMO  

Common Name  Genus and Species  Status  

A Species of Fungus Psathyrella rhodospora  Minnesota - Endangered  
Acadian Flycatcher  Empidonax virescens  Minnesota - Special Concern  
American Burying Beetle Nicrophorus americanus  Minnesota - Watchlist  
Autumn Fimbry  Fimbristylis autumnalis  Minnesota - Special Concern  
Beach Heather  Hudsonia tomentosa  Minnesota - Threatened  
Black Huckleberry  Gaylussacia baccata  Minnesota - Threatened  
Black Sandshell Ligumia recta  Minnesota - Special Concern  
Blanding's Turtle  Emydoidea blandingii  Minnesota - Threatened  
Eastern Hognose Snake Heterodon platirhinos  Minnesota - Watchlist  
Fawnsfoot  Truncilla donaciformis  Minnesota - Threatened  
Ghost Tiger Beetle Cicindela lepida  Minnesota - Threatened  
Handsome Sedge Carex formosa  Minnesota - Endangered  
Higgins Eye  Lampsilis higginsii  Federal - Endangered  

http://www.mwmo.org/wp-content/uploads/2020/10/Appendix-E-Rare-Species-Index-and-Blandings-Turtle-Information.pdf
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Common Name  Genus and Species  Status  

Minnesota - Endangered  
Kentucky Coffee Tree Gymnocladus dioica  Minnesota - Special Concern  

Lance-leaf Violet  
Viola lanceolata var. 
lanceolata  

Minnesota - Threatened  

Late Hawthorn  Crataegus calpodendron  Minnesota - Special Concern  
Leadplant Flower Moth  Schinia lucens  Minnesota - Special Concern  
Mucket  Actinonaias ligamentina  Minnesota - Threatened  
Mudpuppy  Necturus maculosus  Minnesota - Special Concern  
Peregrine Falcon  Falco peregrinus  Minnesota - Special Concern  
Plains Hog -nosed Snake Heterodon nasicus  Minnesota - Special Concern  
Prairie Vole  Microtus ochrogaster  Minnesota - Special Concern  
Rusty-patched Bumble 
Bee 

Bombus affinis  
Federal - Endangered  
Minnesota - Watchlist  

Slender Naiad  Najas gracillima  Minnesota - Special Concern  
Spike Eurynia dilatata  Minnesota - Threatened  
Swamp White Oak  Quercus bicolor  Minnesota - Special Concern  
Tall Nutrush  Scleria triglomerata  Minnesota - Endangered  
Tricolored Bat  Perimyotis subflavus  Minnesota - Special Concern  
Wartyback  Quadrula nodulata  Minnesota - Threatened  
Source: MDNR Natural Heritage Information System: Rare Features Database     

4.3.3 Fish and Wildlife  

The MWMO is a highly  developed watershed with limited viable fish and wildlife habitat. The 
areas within the watershed that do foster fish and wildlife populations are important to preserve, 
monitor, and enhance. These areas provide economic, aesthetic, and recreational benefi ts. In 
addition, natural systems directly impact water quality. Preserving aquatic, riparian, and upland 
wildlife habitats can increase the overall ecological integrity of the watershed. While most of the 
upland areas of the MWMO are developed, habitat pat ches also help preserve remnants of local 
ecosystems and improve water quality. For example, residents in many neighborhoods have 
transformed their yards and boulevards to create better habitat for pollinators by installing 
native plant gardens, bee lawns,  and infiltrative stormwater management practices like rain 
gardens.  The following section introduces Mississippi River f ish and w ildlife.   

Fish and Invertebrates  

The Mississippi River is the major source of viable fish and wildlife habitat in the watershed.  
Approximately 123 fish species were historically found downstream of Saint Anthony Falls and 63 
above the falls, which served as a natural migration barrier (Eddy et al., 1963). Dam construction, 
land use changes, and sewage and industrial cont amination, led to dramatic fish species declines. 
By 1926, fish survey data found only two living fish between St. Anthony Falls and Hastings 
(Weller and Russell, 2016). Periphyton densities generally increased from upstream to 
downstream, whereas benthic invertebrate densities decreased from upstream to downstream in 
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the upper Mississippi River as urban and agricultural land use became more prevalent. Upstream 
of the twin cities metropolitan area (TCMA), the Mississippi River contains more diverse habitat 
including riffles, runs, and pools; the channel then becomes wider, warmer, and deeper with 
slower velocities and fine -grained substrate. Due to a series of impoundments for navigation 
within and downstream of the TC MA, the river is more lentic (lake -like) . The result is conditions 
favoring lake species and larger river species that prefer deep -water habitat (ZumBerge et al., 
2003). Restoration of boulder and cobble bed substrate, reestablishment of sediment transport via 
a free -flowing river, and restorati on of native plant communities and in -channel features such as 
islands, sandbars, and mudflats have been identified as strategies to restore the Mississippi River 
Gorge. Most fish and mussels are blocked from reaching their historic spawning/nesting ground s 
and the substrate is buried with sediment (Lenhart, 2012). Improvements in wastewater 
management, particularly following the passage of the Clean Water Act in 1972, have helped fish 
populations recover. It is estimated that 129 or more species of fish (1 20 native, nine introduced) 
inhabit the Mississippi River up to St. Anthony Falls and 86 species above the falls (Weller and 
Russell, 2016). Within the MWMO watershed, biological monitoring data available from the MPCA 
Surface Water Data Access tool reflec ts impaired conditions. For example, Station 13UM001 
adjacent to Boom Island Park has 2013 data indicating an index of biological integrity (IBI) rating 
of 26 (poor) for fish and 31 (fair) for invertebrates; fish species with the highest counts included 
smallmouth bass, common carp, and black darter (tolerant of pools and still water). Invasive 
Asian carp are also a growing concern; although not known to be currently reproducing in 
Minnesota, two silver carp were caught between the Hastings Dam and Dam No 1  in 2014. The 
health and dispersal ability of the Mississippi RiverɅs native fish populations is key to the success 
of mussel populations, since mussels reproduce by releasing larvae that attach to a host, usually 
fish. However, removal of fish migration b arriers must be coordinated with efforts to prevent the 
spread of Asian carp (Weller and Russell, 2016).  

An estimated 30 native fish species remain in the Mississippi River gorge, which extends from the 
original mouth of the Minnesota River at Fort Snelli ng to the upper Saint Anthony Falls Lock and 
Dam. Konrad Schmidt compiled a list based on literature, stream survey reports, specimens at the 
James Ford Bell Museum of Natural History, and communication with Minnesota DNR fisheries 
biologists. A total of 7 4 species representing 19 families were historically reported in the gorge. 
This includes 72 native species, two introduced (exotic), one threatened and three special concern 
species (Schmidt, 2005).  

Freshwater mussels are highly sensitive to water qualit y impairments (e.g. low dissolved oxygen, 
altered flow regimes, chemical contaminants, and increased siltation) and their populations have 
fluctuated due to these environmental disturbances in the metro area. Historically, 41 native 
species of mussels were  documented within the MNRRA corridor. However, populations were 
nearly wiped out in the early 1900s due to pollution, particularly the discharge of untreated 
waste, and no live species found above Lock and Dam No 1 to just above the St. Anthony Falls 
(Ful ler 1980). Mussel populations have begun to recover due to improvements to sewage 
treatment, including the separation of storm sewers from sanitary sewers, and other water 
quality improvement efforts. A 2002 report documented 15 species within Pool 1 (exte nding from 
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Dam No 1 upstream to St. Anthony Falls) including the Wartyback ( Quadrula nodulata ), a 
threatened species in Minnesota described as being fairly common in Pool 1. Mussels were also 
found to be expanding their range above St. Anthony Falls (histo rically a dispersal barrier), with 
16 species collected in the St. Anthony Falls pool, 10 of which had not been previously reported 
including the round pigtoe ( Pleurobema sintoxia ), a threatened species in Minnesota (Kelner and 
Davis, 2002). Upstream of St . Anthony Falls, there are now 18 reported native mussel species 
(Weller and Russell, 2016). Native mussels are highly sensitive to exotic invasive species invasions 
such as zebra mussels. Although the invasive zebra mussel was not found within Pool 1, the y 
were noted to likely be present as they had been observed within the lock chambers at St. 
Anthony Falls (Kelna and Davis, 2002). The entire stretch of the Mississippi River within the 
watershed is designated by the MN DNR as infested with Eurasian waterm ilfoil, zebra mussels, or 
both (MN DNR, 2017). Boaters can play a key role in helping prevent the spread of invasive 
species. Boat launches, such as at the University of Minnesota launch at East River flats and at 
Boom Island Park, have zebra mussel exotic  species alert signs.   

Birds  

Migratory, resident , and breeding birds reply upon the diverse habitats provided by the 
Mississippi River corridor. Millions of migratory birds travel along the Mississippi Flyway during 
spring and fall migrations; this corri dor is used by 40 percent of North AmericaɅs waterfowl and 
shorebirds. A total of 298 bird species are known to regularly occur within the Twin Cities metro 
area, 163 of which are breeders or permanent residents; the others are migrants or 
winter/summer vi sitors (Audubon Minnesota, 2012). Protected and managed areas within highly 
developed areas provide important habitat. For example, a list of observations by Dave Zumeta 
compiled between May 1998 and July 2020 includes 191 species of birds along the west s ide of the 
Mississippi River Gorge, 58 of which are confirmed or likely breeding species (Zumeta, 2020). 
Many American Bald Eagles also utilize the Mississippi River for nesting and fishing; the metro 
River has about 55 active nesting sites (Weller and Rus sell, 2016).  

The metro area is recognized as being critical to the conservation of resident and migratory birds. 
The Audubon designated Mississippi River Twin Cities Important Bird Area (IBA) includes the 
River and its floodplain forest and upland habitat  extending 38 river miles from Minneapolis to 
Hastings. Given the densely populated and urban nature of the IBA, conserving and managing the 
remaining native plant communities along the shoreline, wetlands, and adjacent upland areas is 
key to conservation success. The areas adjacent to the River provide vegetative cover for birds to 
nest and feed. Recognizing the need for conservation of bird habitat within the metro area, 
Minneapolis and St. Paul were recognized in July 2011 as members of the Urban Conserv ation 
Treaty for Migratory Birds (Urban Bird Treaty Program) developed by the United States Fish and 
Wildlife Service. Efforts under the treaty include habitat restoration (emphasizing native plants), 
invasive species management, and development of educati onal materials to support conservation 
of birds spending a portion of their lifecycle within the metropolitan area (Audubon Minnesota, 
2012).  
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Mammals  

The Mississippi National River and Recreation Area corridor is home to aquatic or semi -aquatic 
mammals including the American Beaver, River Otter, mink, and muskrat (Lafrancois et al., 2007). 
Within the MNRRA, natural sign surveys found otter in the corridor after decades of being absent. 
However, no reliable data or estimates of local river otter abundance or population size currently 
exist. There are seven species of bats within the MNRRA corridor, including big and little brown, 
northern myotis, tri -colored, eastern red, hoary, and silver -haired. Bats use natural and manmade 
caves along the River. While there is no evidence of white -nose syndrome in the corridor yet, it is 
thought to likely be on its way (National Park Service, 2013).  

Amphibians and Reptiles  

Lists by The National Park Service Great Lakes Inventory and Monitoring Netw ork as of March 
2006 include 14 frog and salamander species (present or probably present), 8 turtle species, and 
the Northern Water Snake within the MNRRA (Nerodia sipedon sipedon) (Lafrancois et al., 2007). 
Frog populations are currently low because breed ing habitat within the MNRRA corridor is scarce 
with few wetlands. While toads and chorus frogs are doing fairly well within the corridor, other 
species such as leopard frogs are declining due to Batrachochytrium dendrobatidis fungus, 
pollutants and other stressors. Salamanders are also struggling. Turtle populations in MNRRA are 
stable but at much lower numbers than in pools immediately below the boundary (National Park 
Service, 2013). Spiny softshell turtles were observed by MWMO staff in June 2020 sunnin g 
themselves on logs at the reconstructed HallɅs Island. 

4.3.4 Discussion of Challenges, Gaps, and Next Steps  

As discussed above, natural plant communities and wildlife are scarcer in the terrestrial upland 
areas of the MWMO, while the Mississippi River co rridor is the major source of viable fish and 
wildlife habitat in the watershed. Yet all  these fish and wildlife resources provide economic, 
ecological, and social benefits for residents living in the watershed. The MWMO can use this 
information to guide i ts restoration, land conservation, and multifunctional corridor planning 
efforts to improve native plant diversity and wildlife habitat.  

4.4 Human Environment  

4.4.1 Demographics  

Population and demographic data can impact the reach and effectiveness of M WMOɅs projects 
and programs. To maximize its impact, the MWMO considers such data in its approach to water 
and natural resource management and the design and implementation of specific projects and 
programs.  

The MWMO is an urban watershed with high populat ion density. Figure 16 presents population 
density within the MWMO based on Census Bureau block data from 2014 -2018 maintained by the 
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Metropolitan Counci l. Population density for census blocks wholly or partially within the MWMO 
averages approximately 11 people/acre (7,200 people per square mile), but varies widely across 
the watershed and between neighborhoods ( Figure 16). The total population of census blocks 
within the MWMO is approximately 330,000; population is broken down by community in  Table 
10. The Metropolitan Council forecasts population growth within all MWMO cities between 2020 
and 2040 ( Table 10). Increased population within the MWMO may lead to increased high -density 
redevelopment opportunities and challenges within the watershed. Additional population data is 
available in the 2040 Comprehensive Plan of each city.  

Table 10: Population projections for cities within the MWMO  

City  
2014-2018 

Population1 
2010 

Population2 

2020-2040 Forecast 

Population 

Growth3  
Columbia Heights  18,154 17,867 12.7% 
Fridley  8,312 8,407 10.9% 
Hilltop  862 744 29.8% 
Lauderdale 350 344 18.5% 
Minneapolis  250,997 226,050 11.2% 
Saint Anthony Village  3,747 3,464 2.0% 
Saint Paul  740 969 9.2% 
Totals  283,162 257,844 -- 

(1) Based on 2014-2018 US Census Block Group and the percent area within MWMO (this 
does not distinguish between residential and non -residential areas).  

(2) Based on 2010 US Census Block Group and the percent area within MWMO (this does not 
distinguish between re sidential and non -residential areas).  

(3) Based on Metropolitan Council Thrive 2040 forecasts (this does not distinguish between 
areas within or outside the MWMO).  
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Figure 16: Population density in the MWMO  








































































































































































