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1.0 LAND AND WATER RESOURCES INVENTORY 

1.1 INTRODUCTION 
The District is situated in the southwest portion of the Minneapolis-St. Paul (MSP) metropolitan 
area and covers an area of approximately 80 square miles. The District’s boundary generally 
follows the bluff line along both banks of the Minnesota River for approximately 32 river miles 
(R.M.) from the City of Carver and Louisville Township in the west, to the Minnesota River’s 
confluence with the Mississippi River in the east. The District’s jurisdiction covers twelve cities, 
three townships, and five counties, and spans the north bank of the Minnesota River from the 
City of Chaska in Carver County to the City of Minneapolis in Hennepin County, and the south 
bank of the Minnesota River from Louisville Township in (Figure 1) and Scott County to the 
City of Mendota in Dakota County (Figure 1-1 and Figure 1-2).  

This section presents the land and water resource information for the District in accordance 
with M.S. 103B.231 and MN Rules 8410.0060. The statutes and rules require this plan to 
“contain an inventory of water resource and physical factors affecting the water resources based 
on existing records and publications.” The paragraphs below provide general information on 
climate, watershed characteristics such as geology and soils, surface water resources, 
groundwater quality and its susceptibility to contamination, fish and wildlife habitat, the human 
environment, unique features, and potential pollutant sources. 

1.2 CLIMATE AND PRECIPITATION  
Minnesota has a continental climate, which means it is not affected by the moderating effects of 
any ocean. Given its mid-latitude location, the District has four distinct seasons. Winters are 
generally cold and subject to arctic outbreaks while summers are often subject to prolonged heat 
due to an influx of warm air from the southwestern United States, or warm, humid air from the 
Gulf of Mexico. Spring and fall are the moderate times of year, but can have outbreaks of severe 
thunderstorms due in large part to the interaction of cold and warm air masses, which dominate 
in winter and summer. The following sections document weather station information and 
temperature and precipitation trends for the District from 1971-2000. 
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1.2.1 Weather Station 

The MSP Airport Station of the United States National Oceanic and Atmospheric 
Administration (NOAA) is a “first order” (those maintained by either the National Weather 
Service or Federal Aviation Administration) weather station located less than 2 miles from the 
northern boundary of the eastern end of the District. The National Weather Service forecast 
office for the metropolitan area, located in Chanhassen, also records weather data. There is also 
a cooperative weather station at Chaska. The Chaska station provides minimum and maximum 
air temperature readings once a day, plus precipitation measurement. The Minnesota State 
Climatology Office manages a network of stations within the District and provides more detailed 
local weather data. 

1.2.2 Temperature 

The highest temperature on record at the airport station to date was 108ºF, set in July 1936, and 
the lowest temperature was -34ºF, set 6 months earlier in January 1936. Extreme temperatures 
tell little except that in one season, temperatures can range from uncomfortably hot to bitterly 
cold. In general, temperature varies greatly from season to season, or even from day to day. 
However, temperature differences across the District are slight, as is evidenced from a 
comparison of the MSP Airport station data with the Chaska station data. The average annual 
temperatures of the two stations for the current 30-year period are 45.4ºF and 46.4ºF, 
respectively (MRCC 2000-2010). 

1.2.3 Precipitation 

For the current 30-year period, average total annual precipitation at the MSP Airport station and 
the Chaska Station is 29.4 inches and 30.4 inches, respectively. The difference of one inch of 
average total annual precipitation does not indicate any significant tendency for any one part of 
the District to get more precipitation than another. However, in a given event, and especially in 
the warm season, storm precipitation totals can widely vary between individual stations within a 
region. Annual precipitation of 40.15 inches in 1911, and 11.54 inches in 1910, is another 
example of how extremes can occur in the area within a relatively short period of time 
(MRCC 2000-2010).  

Average annual precipitation for the current 30-year period over the state of Minnesota is shown 
in Figure 1-3, which also shows the current 30-year (1971-2000) average precipitation for May to 
September, and April through October, respectively. Table 1-1 gives a precipitation summary for 
the MSP Airport station. Over the entire Minnesota River watershed, annual precipitation ranges 
from 22 inches in the west to 31 inches in the east. 
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Figure 1-3: Normal Precipitation 
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Table 1-1: Precipitation Summary - Minneapolis/St. Paul Airport Station 
Averages: 1971-2000 Extremes: 1891-2001 

Total Precipitation, Inches Snow inches # Days with 
Precipitation 

Month Mean High-Yr Low-Yr 1-Day Max Mean High -Yr ≥ .10 ≥ .50 ≥ 1. 
Jan 1.04 3.63 – 1967 0.05 – 1892 1.21 

01/24/1967 
13.7 46.4 – 1982 3.6 0.3 0.0 

Feb 0.79 3.25 – 1922 0.03 – 1894 1.90 
02/24/1930 

8.2 26.5 – 1962 2.7 0.3 0.0 

Mar 1.86 4.75 – 1965 0.09 – 1910 1.62 
03/01/1965 

10.5 46.1 – 1965 5.1 0.8 0.1 

Apr 2.31 7.00 – 2001 0.16 – 1987 2.22 
04/27/1975 

3.1 21.8 – 1983 5.5 1.4 0.3 

May 3.24 10.33 – 1906 0.21 – 1934 3.16 
05/21/1906 

0.1 2.4 – 1954 7.2 2.2 0.5 

Jun 4.34 9.82 – 1990 0.22 – 1988 2.91 
06/07/1984 

0.0 0.0 – N/A 7.5 3.0 1.2 

Jul 4.04 17.90 – 1987 0.11 – 1936 9.15 
07/23/1987 

0.0 0.0 – N/A 6.2 2.4 1.0 

Aug 4.05 9.31 – 1977 0.20 – 1925 7.28 
08/30/1977 

0.0 0.0 – N/A 6.5 2.6 1.0 

Sep 2.69 7.77 – 1903 0.41 – 1940 4.96 
09/12/1903 

0.0 0.4 – 1985 5.6 1.7 0.6 

Oct 2.11 6.42 – 1911 0.01 – 1952 2.75 
10/19/1934 

0.6 8.2 – 1991 4.4 1.3 0.4 

Nov 1.94 5.29 – 1991 0.02 – 1939 2.52 
11/11/1940 

10.0 46.9 – 1991 4.5 1.1 0.3 

Dec 1.00 4.27 – 1982 0.00 – 1943 1.50 
12/14/1891 

10.1 33.5 – 1969 2.9 0.2 0.1 

Annual 29.41 40.15 – 1911 11.54 – 1910 9.15 
07/23/1987 

56.3 101.5 – 1983 61.8 17.1 5.6 

Winter 
(DJF) 

2.83 6.24 – 1967 0.69 – 1958 1.90 
02/24/1930 

32.0 71.7 – 1967 9.3 0.8 0.2 

Spring 
(MAM) 

7.41 16.13 – 1965 2.12 – 1910 3.16 
05/21/1906 

13.7 48.1 – 1965 17.8 4.3 1.0 

Summer 
(JJA) 

12.43 23.52 – 1987 1.73 – 1894 9.15 
07/23/1987 

0.0 0.0 – 1949 20.2 8.0 3.2 

Fall 
(SON) 

6.74 13.50 – 1911 1.71 – 1952 4.96 
09/12/1903 

10.6 55.1 – 1991 14.5 4.0 1.3 

 
Thunderstorms are the main source of precipitation during the warm season and can cause 
damage of varying degrees due to excessive rain, strong winds, lightning, hail, or any 
combination. A primary interest of the District is heavy or persistent rainfall and runoff, which 
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have the potential to cause flooding. Significant rainfall in June and July of 1993 in the Upper 
Midwest, combined with wet soil conditions, were the cause of severe flooding in the Upper 
Mississippi River Basin, including the Minnesota River (Larson 1996).  

Snowfall throughout the entire Minnesota River Basin can be considerable and may cause 
flooding in the District if the spring thaw occurs rapidly. Rapid melting of snow in the entire 
watershed was one of the most important contributing factors to the Minnesota River floods in 
1951, 1965, 1969, 1997, and 2001. The heaviest monthly snowfall recorded to date at the MSP 
Airport station was 46.9 inches in November 1991. Annually, snowfall has been recorded in all 
months except June, July, and August (MRCC-Snow 2000 - 2010). 

Tornadoes and sleet or freezing rainstorms occur infrequently. Humidity, another variable in the 
overall climate picture, is of minor importance except that the Minnesota River Valley probably 
experiences higher humidity than the upland areas that border the valley. Fog or low clouds 
occur but not with sufficient frequency to warrant management concerns.  

Generally, the summer precipitation far exceeds that of the winter; summer rainfall usually being 
sufficient for proper plant growth. From May to September, the growing months, the average 
rainfall is 18.4 inches, or about 62 percent of the normal annual precipitation. The growing 
season is approximately 156 to 160 days for the current 30-year period, but can be as short as 
120 days to as long as 188 days. In a cold year, freezing temperatures may occur until the middle 
of May and begin again in early September. In a warm year, the last freezing temperature of the 
spring may occur in the first week of April, and not occur again until late October. When 
adequate precipitation occurs, this growing season is suitable for production of most crops 
typically grown in the region (MRCC-Growing 2000 - 2010). 

1.2.4 Climate Variability in Minnesota 

The primary source of moisture for warm-season precipitation in Minnesota is the warm, moist 
air that moves into the state from the Gulf of Mexico. Minnesota is located in a unique position 
relative to dominant air masses of the continent. To the west and north, the dominant air mass is 
semi-arid, while to the south and east, the dominant air mass is semi-humid. As a result, the 
annual precipitation in the state is highest in the southeast, and declines to the northwest. 

Seasonal variability occurs as different air masses dominate. During the warm season in 
Minnesota, moisture from the Gulf of Mexico is often available, and is the reason the majority 
of the state’s precipitation occurs between May and September. However, when this moisture 
source is obstructed, or when atmospheric patterns divert storm systems around Minnesota, 
drought conditions can occur.  

When Gulf of Mexico moisture is abundant and numerous storms move through Minnesota, 
unusually heavy precipitation can lead to flash floods. Weather patterns that tend to persist over 
seasonal or longer periods are affected by the jet stream position, which is in turn influenced by 



LOWER MINNESOTA RIVER WATERSHED DISTRICT 

WATERSHED MANAGEMENT PLAN 1-9 SEPTEMBER 2011 

ocean temperature anomalies. Thus, although Minnesota has a continental climate, the 
occurrence of extended periods of wetter or drier conditions is often influenced by what is 
happening with ocean temperatures and currents. Regardless of whether the temperature 
increases or decreases in the event of global climate change, the physical distance between the 
Gulf of Mexico and the District will remain essentially the same, as will the physical distance 
between the District and the U.S. and Canadian Rocky Mountains; thus the battle for dominance 
between semi-arid and semi-humid air masses will continue. 

Given the multiple weather scenarios affecting Minnesota, wide ranges of climatic outcomes are 
normal. It is important to note that climate extremes should not be considered as aberrations, 
but rather treated as an inherent characteristic of a continental climate (DNR-Climate 2010). 

1.3 GEOLOGY AND TOPOGRAPHY 
1.3.1 Surficial Geology 

The geological history of Minnesota includes several periods when great sheets of ice (glaciers) 
covered the upper Midwest region. The last period when the glaciers advanced as far as the Twin 
Cities was the Mankato sub-stage of the Wisconsin Glacial Age, about 11,000 years ago. 

The Mankato glacier retreated in an erratic fashion. At times, the edge, or terminus, of the glacier 
remained relatively static for many years. At other times, it melted at a great rate and retreated 
rather quickly across the face of the land, geologically speaking. These two rates of glacier retreat 
determined the geology and topography of the District. First, the glacier deposited large 
quantities of granular material (glacial till) in the form of a terminal moraine (a row of rocks and 
soil originally pushed up by the advancing edge of the glacier) during its stationary period. The 
hummocky terrain on the uplands south of the District is typical of such deposits. Second, as the 
glacier retreated along what is now the Minnesota River Valley, the melt water from the glacier 
was drained by the Glacial River Warren, which cut a channel in the glacial deposits. That 
channel is now the Minnesota River Valley. While melting, the glacier released tremendous 
quantities of water. This water cut the channel much deeper than it appears today. At one time, 
water filled the valley completely, from Richfield on the north to the bluffs on the south side of 
the valley. 

As the flow receded, the valley filled with sediment. Again, the recession was not continuous, so 
erosion and sedimentation varied. As a result, the lower valley filled irregularly. Vestiges of this 
irregular sedimentation appear in terraces, most prominently in the area around Shakopee. 
Alluvium and terrace deposits cover the majority of District. Moraine deposits and lesser 
amounts of glacial outwash deposits cover the remainder of the District. A map of the surficial 
geology of the District is included as Figure 1 -4 and Figure 1-5 (Meyer, 2007). 




