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Executive Summary
Diagnostic Study of the Le Sueur River Major Watershed
MPCA Clean Water Partnership Project # 951-1-194-07

Diagnostic Study - Le Sueur River Watershed

The purpose of the Le Sueur River Watershed study was to (1) characterize common pollutant levels to the
Le Sueur River and selected tributaries; (2) create a Geographic Information System (GIS) for the Le Sueur
watershed to provide spatial natural resources data for each sampling sub watershed, that will serve as a tool
for continued planning and management of natural resources in the watershed; and (3) determine the loading
of the Le Sueur River to the Greater Blue Earth River Watershed and to the Minnesota River.

In 1992, the Minnesota River Assessment Project (MRAP) indicated that sediment is a pollutant of primary
concern and recommended a 40 percent reduction in sediment loading.  Consequently, the monitoring
program and watershed assessment for the Le Sueur River Watershed, which occurred during 1996, focused
on the concentration and loading of sediment, as total suspended solids (TSS).  A Geographic Information
System (GIS) was used to develop land use/land cover and physical data (hydrographic, soil, slope, updated
land use, feedlots, monitoring sites, sub watersheds); derived layers were created to analyze the 16, 99, and
300 foot riparian zones, locate potentially restorable wetland areas, and to identify highly erodible areas.  The
Le Sueur River Watershed Team met during 1998 – 2000 to review watershed data, identify priority areas,
and develop an implementation plan for improved water quality in the Le Sueur River Watershed.

The Le Sueur River Major Watershed is one of the twelve major watersheds of the Minnesota River Basin
located in south central Minnesota with a total area of approximately 1,112 square miles or 711,838 acres.
The Le Sueur River flows north to west toward its confluence with the Blue Earth River, located about 3
miles south of the Blue Earth River’s confluence with the Minnesota River.  The watershed is a region of
gently rolling ground moraine, with high bluffs outlining the lower reach of the Le Sueur River.  The Le
Sueur River Major Watershed drainage network is defined by the Le Sueur River and its major tributaries:
the Maple River, and the Big Cobb River.  Other smaller streams, public and private drainage systems, lakes,
and wetlands complete the drainage network.  The total length of the streams are 1,201 miles of which 703
miles are intermittent streams and 498 miles are perennial streams.  Extensive artificial drainage made up of
public and private ditch and tile systems facilitate the movement of water throughout the watershed.
Pollutants such as nutrients, bacteria and sediment can be transported with the water. Approximately 89
percent of the wetlands were lost through drainage.  Remaining lakes and wetlands comprise about 3% of the
watershed. Predominate land use within the watershed is agriculture, which includes cultivation and feedlot
operations. Various land uses as well as areas prone to erosion (steep slopes, unprotected vertical stream
banks) are sources of sediment observed in streams.  Areas of concern were identified in the riparian zone of
the lower Le Sueur River, the Maple River, the Big Cobb River, and Waseca County Ditch 30.

The monitoring protocol used involved the designation of primary, secondary, and tertiary water monitoring
sites.  More resources (time and parameters) were used on the primary sites and secondary sites than on the
tertiary sites.  As a result, sediment measured as TSS and levels of turbidity were the only consistent
pollutant parameters measured at all sites. These were practical limitations based on the scale and budget of
the overall project.  The flow and water quality monitoring of the watershed from April to November in 1996
provided concentration, load, and yield estimates of total suspended solids (TSS) and other selected
parameters at one primary and five secondary monitoring sites. Concentration, load, and yield estimates of
TSS and levels of turbidity were determined for the nine tertiary sites. The total discharge near the mouth of
the Le Sueur River was estimated at 19.3 acre feet (838,696 cubic feet) for the monitoring period.

The TSS load of the Le Sueur River near its outlet (LP1) was estimated at 90,643 tons or an average yield of
256 pounds per acre for the monitoring period. Loading and yield of TSS was highest at the primary site on
the mainstem of Le Sueur River followed by the secondary sites of the Maple River and Big Cobb River.
The phosphorus load of the Le Sueur River was estimated at 114 tons of total phosphorus and 25 tons of
ortho-phosphorus; the nitrate-nitrogen load was estimated at 1,679 tons. Phosphorus yield of the Le Sueur



iv

River was estimated at 0.32 pounds per acre of total phosphorus and 0.07 pounds per acre of ortho-
phosphorus; the nitrate-nitrogen yield was estimated at 4.74 pounds per acre.

The concentration data were compared to the ecoregion values (IQR) for least impacted areas in the Western
Corn Belt Plains (WCBP) Ecoregion.  TSS, phosphorus, turbidity, nitrate-nitrogen and ammonia
concentrations measured in 1996 exceeded, and in some cases significantly exceeded the water quality
concentrations for minimally impacted streams in the same ecoregion. The water quality standard for bacteria
concentration is 200 cfu per 100 ml was often exceeded; fecal coliform bacteria ranged from 6 to 3,560 cfu
per 100 ml with highest counts found in the upper reach of the Le Sueur River.

Diagnostic Study - The Greater Blue Earth River Watershed and the Minnesota River

The Le Sueur River, the Watonwan River and the Blue Earth River watersheds are collectively referred to as
the Greater Blue Earth River Watershed; these watersheds were monitored concurrently during 1996. Data
from the diagnostic study may be compared on the basis of percent distribution among the three watersheds
at their primary sites, BP2, LP1, WP1, characterizing each watershed’s flow and water quality prior to the
confluence of the rivers.  Data may also be compared using each of the watershed’s primary sites, BP2, LP1,
WP1, as a percent of the Blue Earth River site BP1, resulting in an estimate of each watershed’s contribution
of flow and load to BP1 and to the Minnesota River. An additional means of comparison for the three
watersheds is to use normalized data.  The yield of pollutants expressed as pounds per acre or tons per acre of
watershed normalizes the data allowing the comparison among watersheds with varying area.

Comparison of watershed (BP2, LP1, WP1) contribution to the Greater Blue Earth Watershed
Site BP2 characterizes the Blue Earth River near Good Thunder before the addition of flow and pollutants
from the Le Sueur and Watonwan rivers; LP1 is near the outlet of the Le Sueur River; and WP1 is near the
outlet of the Watonwan River. When comparing the three watersheds, the percent distribution (Table 1)
indicates that the Le Sueur and the Blue Earth contribute the majority of the TSS load and TP load. These
data suggest that the Le Sueur River Watershed is the most significant source of sediment of the three
watersheds, considering the contribution of TSS loading from the Le Sueur is considerably more than its
proportion of flow, and that the Le Sueur generates approximately 256 pounds per acre of TSS. Although the
Le Sueur generates the highest yield of TSS, the Watonwan generates the highest yield of TP, suggesting the
impact of point source discharges of TP from the Watonwan. The Blue Earth generates the highest load of N-
NO3, however the Watonwan generates the highest yield of N-NO3, followed by the Blue Earth, and then the
Le Sueur. Historical studies of the Minnesota River Basin report that these three watersheds cumulatively
contribute the majority of N-NO3 to the Minnesota River.

                   Table 1.  Percent Distribution of Total Watershed Area, Flow and Pollutant Load

                                 

Blue Earth LeSueur Watonwan
BP2 LP1 WP1

Area 44 32 24
Flow 41 29 30
TSS Load 42 39 19
TP Load 38 33 29
P-PO4 Load 28 29 43

N-NO3 Load 42 26 32

N-NH3 Load 43 34 23
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Comparison of watershed (BP2, LP1, WP1, subBP1) contribution to the Blue Earth River at Mankato (BP1)
and the Minnesota River

Site BP2 of Blue Earth River and the discharge from the Watonwan River are upstream of the Rapidan
Reservoir; the Le Sueur River enters the Blue Earth River downstream from the reservoir.  The reservoir is
part of the small watershed, subBP1 (35,562 acres); subBP1 is the area located between the primary sites
(BP2, LP1, WP1) and the Blue Earth River at Mankato, site BP1as shown in Figure 1.  The flow summary
for the 1996 monitoring season showed the total discharge of BP2, LP1, and WP1 was less than the discharge
at BP1, indicating a gain of 6% flow from subBP1.
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  Figure 1.  Location of subBP1 watershed.

The calculated percent contribution from the Blue Earth, Le Sueur, and Watonwan watersheds as shown in
Table 2, may not equal 100 percent due to the loss or gain of pollutants before BP1. The results from the
1996 monitoring season indicate significant load and yield contributed from the Blue Earth, Le Sueur and
Watonwan rivers; however, a reduction of sediment load occurred prior to the delivery of sediment to the
Minnesota River.  Significant reductions of pollutants occurred in subBP1, with the exception of nitrate-
nitrogen, which increased in loading as well as in yield. The 1996 loading and yield data indicate that the
Greater Blue Earth River Watershed generates significant loading of TSS to the Minnesota River Basin
consistent with historic data.
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Table 2.  Percent Distribution of Watershed Area, Flow and Pollutant Load to the Minnesota River

                        

Change Blue Earth Le Sueur Watonwan
SubBP1 BP2 LP1 WP1

Area 2 43 31 24
Flow 6 39 27 28
TSS Load -49 63 58 28
TP Load -37 52 45 39
P-PO4 Load -41 39 41 61

N-NO3 Load 4 41 25 31

N-NH3 Load -15 50 39 27

Implementation Plan – Le Sueur River

In addition to the monitoring results, the Le Sueur River Watershed Team used land use and physical
watershed characteristics to identify areas of concern.  The load, yield, and concentration of TSS for the
primary, secondary and tertiary sites were of crucial importance in identifying priority areas for
implementation. The watershed team developed the Implementation Plan following an organized
methodology. Priority management areas and management strategies were selected to improve water quality,
considering both nonpoint source and point source pollution.  Upon completion of implementation planning,
the consensus was to target implementation efforts within the following priority management areas: the
Maple River (LS1), Bull Run Creek (LT2), the Big Cobb River (LT6) and Iosco Creek (LT9) based upon
land use, physical and chemical data collected. The Le Sueur River (LP1) and Big Cobb River (LS2)
watersheds were also identified as priority management areas.  Focused-Geographic Goals were developed to
target initial efforts in priority management areas over the next 3 to 6 years. Watershed-Wide Implementation
Strategies were developed, providing long-term, watershed-wide strategies to continue watershed efforts over
10-20 years. The anticipated time frame needed for coordinated implementation in the Le Sueur River
Watershed is projected over the next 6 to 10 years and into the next 10 to 20 years.

The priority management areas selected for immediate implementation over the next 3-6 years were Bull Run
Creek (LT2) and Iosco Creek (LT9), sponsored by Waseca County. Blue Earth County is planning a separate
implementation project for the Maple River (LS1). The direction of the implementation plan is to focus initial
efforts in these priority management areas.  Additional watershed management activities, conservation
efforts, monitoring and the promotion of existing programs are the broad based components of the Le Sueur
River Watershed Implementation Plan, which will be recognized and supported.  The watershed team chose
the route of selecting priority management areas and phasing them in over the life of the project as a result of
funding constraints, a large project area, feasibility of work load, and cost effectiveness.  Following the
completion of goals and successful implementation efforts in the priority management areas, additional
funding will be pursued to complete similar activities throughout the Le Sueur River Watershed. The
estimated cost for coordinated implementation over the next 3 to 6 years for implementation funded through
the Clean Water Partnership Program include a $405,000 grant for agricultural BMPs, technical assistance,
monitoring/evaluation, GIS/Data management, education, and administration/coordination; and a $345,000
loan for ISTS and feedlot upgrades.

Implementation practices applied in the Le Sueur Watershed will contribute to water quality improvement on
three scales: the Le Sueur River Watershed, the Greater Blue Earth River Watershed and the Minnesota
River.  These three scales represent a continuum of perspective from bottom up (watershed view) to top
down (basin view). Partnerships involving local, state, and federal participants will result in compatibility of
goals and strategies for the three scales.
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Introduction

Description of the Study Area

The Le Sueur River Major Watershed is one of the twelve major watersheds of the Minnesota River Basin.
It is located in south central Minnesota within Blue Earth, Faribault, Freeborn, Le Sueur, Steele, and
Waseca counties (Figure 1).  Predominate land use within the watershed is agriculture including cultivation
and feedlot operations.  Urban land use areas include the cities of Eagle Lake, Janesville, Mankato,
Mapleton, New Richland, Waseca, Wells, Winnebago, and other smaller communities.

The Le Sueur River Major Watershed area is a region of gently rolling ground moraine, with a total area of
approximately 1,112 square miles or 711,838 acres. The watershed is subdivided using topography and
drainage features into 86 minor watersheds ranging in size from 1,381 acres to 19,978 acres with a mean
size of approximately 8,277 acres. The Le Sueur River Major Watershed drainage network is defined by
the Le Sueur River and its major tributaries: the Maple River, and the Big Cobb River.  Other smaller
streams, public and private drainage systems, lakes, and wetlands complete the drainage network. The
drainage pattern of the Le Sueur River Watershed is defined by the Le Sueur River which drains from the
southeast along the edge of the moranic belt located in the east and north, the Maple River and the Big
Cobb River which drain from the south to reach the river’s confluence with the Le Sueur River near the
western edge of the watershed.  The lakes and other wetlands within the Le Sueur comprise about 5% of
the watershed. The total length of the stream network is 1,201 miles of which 703 miles are intermittent
streams and 498 miles are perennial streams.  A total of 413 miles of named streams exist within the Le
Sueur River Watershed.  Of the 413 miles of named streams, 351 miles are perennial and 62 miles are
intermittent.  Table 1 reports the named streams within the Le Sueur River Major Watershed showing
tributaries indented1.

Table 1.  Named Streams and Stream Miles Within the Le Sueur River Major Watershed.

The mainstem of the Le Sueur River flows north and west to its confluence with the Blue Earth River south
of the City of Mankato in Blue Earth County. As the mainstem of the Blue Earth River flows 3.3 miles
north-northeast from its confluence with the Le Sueur River, it joins the Minnesota River.  The Blue Earth
River is joined by the Watonwan River near Garden City, approximately one mile south of the Rapidan
Reservoir in Blue Earth County.  The drainage network and watersheds of the Le Sueur, Blue Earth, and
Watonwan Rivers define a sub-basin of the Minnesota River Basin referred to as the Greater Blue Earth
River Watershed.  Figure 1 illustrates the relative locations of the Le Sueur, Blue Earth, and Watonwan
Rivers.

  Stream Name Total Perennial Total Intermittent Total Stream
Miles Miles Miles

Le Sueur River 103.8 7.1 110.9
     Maple River 72.2 8.7 80.9
          Rice Creek 25.3 3.9 29.2
     Big Cobb River 75.1 3.5 78.6
          Cobb Creek 7.8 0.0 7.8
          Cobb Creek Ditch 3.6 8.3 11.9
          Little Cobb River 29.0 4.3 33.3
               Bull Run Creek 10.8 8.9 19.7
     Boot Creek 9.4 2.9 12.3
     Little Le Sueur River 9.2 0.0 9.2
     Iosco Creek 4.8 4.5 9.3
          Silver Creek 0.0 9.9 9.9
Totals 351.0 62.0 413.0
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Historical Summary of the Le Sueur River and Its Tributaries

In the late 1600’s Pierre Charles Le Sueur was among the earliest of the French explorers in Minnesota2.  A
sample of bluish-green clay was obtained from a western river, where it was returned to France for assay.
It was believed to be copper, therefore, in 1700 Le Sueur returned to ascend the Riviere St. Pierre (today’s
Minnesota River), a southern tributary named the Riviere Verte (Green River) to establish a copper mine.
Fort L’huillier was established, which was named after the legendary assayer.  Le Sueur left for France to
return with copper and furs obtained from the Sioux.  While away, the Fox Tribe attacked the fort, three
Frenchmen were killed and the others fled down the Mississippi2.  The clay actually contained no copper,
and the source of clay is not visible today.

Over a century later, Joseph Nicollet explored the abandoned location3.  Nicollet named the Le Sueur River
after the early explorer where he believed to have had his mine, rather than the Blue Earth.  Nicollet named
the area the “Undine Region” after a beautiful water sprite in German Folklore.  A few of Nicollet’s
descriptions of his journeys along the Le Sueur River are as follows3:

Saturday, September 22 1838
“The bed of the river is about 40 feet wide, full of gravely banks current
swift but little water at this season.  Its name derives from the Equisetum
uliginosum (common horsetail) which grows very abundant along its banks,
called la Prelle by the voyagers.”

Monday, September 24, 1838
“When we started, crossed the Big Cobb, passed a little wood of over-cup
oaks, here we encamped on the Maple River the borders of the swamps in
ripe seed and still sound green foliage.”

Historically, prior to regional settlement and agricultural development in the Le Sueur River Watershed, the
area’s rivers were described as high wooded banks with a network of deeply incised small streams2.  The
landscape was divided into “The Big Woods” and the grasslands.  A large reach of virgin hardwoods
covered much of east central Minnesota.  These hardwoods extended into the northern portion of the
Le Sueur drainage.  The southern portion of the Le Sueur drainage consisted of flat plains with natural
grassland in which the streams cut deeply through.  The Big Woods from the north extended along these
steep riverbank hillsides.  Located in the downstream reaches of the Le Sueur River Watershed, the streams
have cut through glacial drift to expose sedimentary bedrock with channels up to 200 feet deep in certain
areas.

Historical Summary of Research Related to the Le Sueur River Watershed

The Le Sueur River is a tributary to the Minnesota River.  The Minnesota River has been studied
extensively during the past fifteen years.  The Phase I Diagnostic Study, which began in 1996, is the most
recent study of the Le Sueur River and its tributaries within a watershed context.  This study was not the
beginning of watershed research in this region.  Previously, many studies and projects have contributed to
the collection of data and knowledge.  The focus of this summary is to review a few of the historical
milestones related to watershed management in the Le Sueur River Watershed.

Since the 1930’s, there has been an increased interest in land conservation practices with the assistance of
local, state and federal conservation groups.  The passage of the Water Pollution Control Act in 1948 has
dramatically controlled point source discharges from industrial and wastewater treatment plants.  Into the
1960’s, with the growth of the environmental movement, surface water and ground water were targeted
areas of pollution.

The Corps of Engineers initiated The Upper Mississippi River Comprehensive Basin Study, in response to
a resolution adopted in 1962 by the Committee on Public Works of the United States Senate4.  Approval of
the “Policies, Standards, and Procedures in the Formulation, Evaluation, and Review of Plans for Use and
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Development of Water and Related Land Resources,” was an important federal statement.  The polices and
standards were utilized to investigate, create and recommend a structure for future resource planning at the
basin level.  The Upper Mississippi River Comprehensive Basin Study gave a brief summary of problem
areas and ranked them accordingly.  A summary of the results can be found in Appendix A.

The region was subdivided to identify areas with significant needs and problems according to time period.
The time periods were divided into the following: short-range (to 1980), intermediate-range (1981 to 2000),
and long-range (2001 to 2020). The Upper Mississippi River Comprehensive Basin Study ranked the
Minnesota River Basin as a priority area for investigating the problems and needs of water and land
resources in the short-range time period.  The Upper Minnesota River ranked eighth, and the Lower
Minnesota River ranked tenth out of nineteen areas4.  The Lower Minnesota River includes the Blue Earth
River Subbasin (currently referred to as the Greater Blue Earth River Watershed, which is comprised of the
Blue Earth, Le Sueur, and Watonwan Rivers).  The needs and problems identified included: water supply;
water quality; flood and sediment damage; commercial navigation; recreational opportunity; and
environmental preservation4.  These items were then incorporated into priority action items.

In 1970, the United States Department of Agriculture (USDA) approved a request made by the Minnesota
State Soil and Water Conservation Commission to study rivers in the Southern Minnesota River Basin5

(Appendix B).  Participating agencies included the Soil Conservation Service, United States Forest Service,
and the United States Economic Research Service.  These agencies were to complete an inventory
collecting and interpreting data, information, and results in the Blue Earth River Subbasin.

In 1971, the Minnesota State Legislature established the Southern Minnesota Rivers Basin Commission5.
The commission utilized information from local citizens, local, state, and federal agencies to investigate
and survey watersheds in the Blue Earth River Subbasin to create an Inventory Report.  These coordination
efforts were the initial advances towards the development of a comprehensive plan for environmental
conservation regarding land and water resources.  The Phase I Study included an inventory of natural
resources and identification of problems and needs.  The Phase II Study involved a detailed investigation
for the development of strategies, analysis of strategies and the recommendation of feasible solutions.

In January 1972, the above agencies prepared the Inventory Report of the Greater Blue Earth River Basin.
A summary of the water and land resource problems identified in the inventory included5:

1. Flood damage to agricultural crops on approximately 28,000 acres of land.
2. Drainage improvements would benefit 600,000 acres of agricultural cropland.
3. Reduced soil fertility due to erosion and sedimentation.  Roadside, streambank,

and lake shore erosion cause sedimentation problems.
4. Continuous study is needed to determine actual and potential effects of pollution

on the quality of resources, natural and man made.  Accelerated pollution of many
subbasin lakes and streams.

5. Water supply shortages were not apparent in the basin.  Further study is needed to
define future water needs in the basin.

6. Approximately 30,000 acres of agricultural land were characteristically dry.
7. Deterioration of the natural environment.  Environmental planning involves everyone.

Selected priority areas for Watershed Investigation Reports and Watershed Evaluation Reports in the Blue
Earth River Subbasin are located in Table 2, which included the Maple and Cobb and Little Cobb Rivers5.
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Table 2.  Selected Priority Areas for Watershed Investigation Reports and Watershed
Evaluation Reports in the Greater Blue Earth River Basin in 1971.

Priority Group I Priority Group II
South Fork of the Watonwan River Watershed Butterfield Creek Watershed
Maple River Watershed Elm Creek Watershed
Dutch Creek Watershed East Fork of the Blue Earth River
Cobb and Little Cobb Watersheds
Union Slough Watershed

In June 1972, the Upper Mississippi River Basin Coordinating Committee submitted the completed Upper
Mississippi River Comprehensive Basin Study to the United States Water Resources Council6.  The study
provided a structure for the development and management of water and related land resources in the Upper
Mississippi River Basin.  A summary of the water and land resource problems identified in the Greater
Blue Earth River Basin was included in the Minnesota River Basin section.  The proposal suggested the
development of a regional or river basin plan, coordinated by a river basin commission or other federal-
state interagency organization.  The focus was to concentrate on needs and desires within the next 10-15
years, following the guidelines established by the Water Resources Council.

The Southern Minnesota River Basin Commission in 1977 (Appendix C) submitted the Minnesota River
Basin Report.  The Minnesota River Basin Report was to be used by the state of Minnesota to6:

1.  Help formulate the Minnesota River Basin portion of the State Land and Water Resource Plan.
2.  Assist the USDA in making the most effective use of the Land and Water Conservation Development

Program.
3.  Serve as a guide in coordinating water and related land resource development programs and projects of

local, state, and federal agencies, and private groups and individuals.
4.  Aid in setting priorities for water resources development within the Minnesota River Basin.

Local County Water Planning efforts were initiated in 1985.  The purpose of such a plan was to provide a
guide for individuals and groups to follow, are involved in water planning.  The third generation of local
water plans is under revision for most counties.  Watershed management will be incorporated into these
plans.

In 1985, a Waste Load Allocation (WLA) study was completed on the lower 25 miles of the Minnesota
River.  This WLA called for a 40 percent reduction in Biochemical Oxygen Demanding (BOD) material in
the Minnesota River.  A reduction in BOD has been linked to phosphorus.  Subsequently, a phosphorus
reduction strategy has been proposed for the Minnesota River Basin.

The Minnesota River Assessment Project (MRAP) began in 1989, which involved more than 30 local,
state, and federal government agencies.  The study was a comprehensive biological, chemical, and physical
watershed assessment of the Minnesota River Basin.  Flow monitoring data and water quality data were
collected on the mainstem of the Minnesota River including its main tributaries.  Table 3 indicates
approximate water quality data collected on the Le Sueur River Watershed near its outlet by Rapidan (Site
23)7.
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Table 3.   MRAP Results Indicating the Average Concentrations and Approximate Ranges of
Select Water Quality Parameters for the Le Sueur River Watershed near Rapidan.

Parameter Average Approximate Range
Total Suspended Sediment Concentration 400 mg/l 25 - 2,400 mg/l
Total Phosphorus Concentration 0.5 mg/l 0.1 - 1.4 mg/l
Nitrite-Nitrate Nitrogen Concentration 12.5 mg/l 0.0 - > 26.0 mg/l 
BOD 3.5 mg/l 1.0 - > 15.0  mg/l

The results of this study indicated that the Blue Earth River contributes 46% of the flow to the Minnesota
River at Mankato, while delivering 55% of the suspended sediment load, and 69% of the nitrate-nitrogen
load8.  Sediment yields from the Blue Earth River Watershed were three to four times higher compared to
the yields upstream at the confluence of the Blue Earth River from 1990 to 19928.  The nitrate
concentrations in the Blue Earth River and its major tributaries frequently exceeded the Federal Drinking
Standard of 10mg/l, with peak concentrations exceeding 20mg/l8.  The fecal coliform bacteria results also
exceeded the standard in samples collected from the Blue Earth River.  Total phosphorous concentrations
were highly elevated (200-500ug/l) during runoff periods resulting in the load deliveries of up to 15
tons/day to the Minnesota River8.  Samples collected from the Blue Earth River also exceeded 100ug/l in
ortho-phosphorous8.  A more detailed section of the results is located in Appendix D.

The study concluded that in order to attain a 40 percent reduction in BOD levels in the Minnesota River, an
aggressive broad-based implementation program would be needed.  The major areas of pollution to be
addressed were identified as the following: bacterial contamination, sedimentation, nutrient enrichment,
toxic substances, and watershed hydrologic alterations.  MRAP made general recommendations on each of
these pollutant areas and a final report was published in 1994.

The 40 percent biochemical oxygen demanding substance (BOD) and total suspended solids (TSS)
reduction goals for the Minnesota River will be partitioned between each of the Minnesota River
tributaries.  A reduction goal for the Le Sueur River will be refined through this modeling process, but until
that time, the 40 percent reduction goal is an appropriate target.

MRAP also called for the measurement and ranking of the most significant sources of pollution according
to each sub watershed for implementation activities.  These monitoring results indicate that the total
suspended sediment concentration of the Le Sueur River is the highest in the Minnesota River Basin.  The
Le Sueur River's average nitrate concentration is second highest in the Minnesota River Basin.  The Le
Sueur River’s average BOD is the highest in the Minnesota River Basin.  This Le Sueur Phase I Clean
Water Partnership study was designed based on MRAP and other previous studies.

The Minnesota River Basin Water Quality Overview reports data from 1968 to 1994 by various federal and
state agencies that collected water quality monitoring data to provide a comprehensive framework to
understand watersheds with the largest regional effects (Appendix E).  Sampling locations were located
mostly at the mouth of major tributaries near the point where they enter the Minnesota River.  Results
indicated that the Le Sueur River Watershed contributed 20.7 percent of the sediment, 16.7 percent of the
phosphorous, and 25.6 percent of the nitrates in the Minnesota River9.

A recent study was conducted on the economic gains from targeting nonpoint source pollution within the
Le Sueur River Watershed (Appendix F).  The research analyzed how the implementation of a particular
policy affects the reduction in pollution and net farm income in a watershed.  Specifically targeted policy
was compared to non-targeted policy in terms of net farm income and phosphorous loading.  A
representative sample of farmers throughout the Le Sueur River Watershed was surveyed.  Results from
analysis with the economic model indicated that a given mandated reduction in agricultural nonpoint source
phosphorous pollution, and targeted implementation of the policy to be more economically efficient than
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uniform implementation10.  It was concluded that using modeling efforts, the dynamics involved at the
farm, field, and watershed levels can be better understood.

Currently, the entire Minnesota River is being modeled using the Hydrologic Simulation Program -
FORTRAN (HSPF), by the Minnesota Pollution Control Agency.  HSPF is a watershed delivery/instream-
processing model.  The purpose for running HSPF is to partition the 40 percent reduction in BOD called for
by the Waste Load Allocation (WLA) on the lower Minnesota River.  Once completed, the model will be
used in developing load reduction to target levels for each major tributary.  The sampling sub watersheds
for this Le Sueur project were sited to correspond with the watershed partitioning used in the HSPF
modeling.

It is obvious that there has been a considerable amount of assessment, research and implementation in the
region since the 1930’s.  However, the approach to watershed management in the past utilized the top-
down approach has proven itself unsuccessful.  The perspective today is to approach watershed
management from the bottom-up, generating local interest and ownership within the watershed.  Local
citizens have been engaging in these activities for a number of years.  The Minnesota River Citizens
Advisory Committee was formed in 1992 to provide local input from a diverse group of citizens about the
Minnesota River and its tributaries.  In 1998, the Le Sueur River watershed team (Le Sueur River
Watershed Implementation from the Local Level or WILL) was formed to specifically target efforts within
a smaller geographical area.  In addition, the re-organization, communication, and flexibility of local, state
and federal agencies and government in watershed management will contribute, establish and maintain the
necessary technical support for the citizens.  Continuous efforts involving local citizens, local, state, and
federal governments and agencies will advance watershed management.

Summary of Information for the Le Sueur River Watershed

Introduction

The Minnesota River and its tributaries are waters of concern for the state of Minnesota.  The Minnesota
River currently does not meet federal water quality standards and is a major source of pollution to the
Mississippi River.  The overriding public policy goal of the state of Minnesota, enunciated by former
Governor Arne Carlson in September of 1992, is to restore the Minnesota River to fishable and swimmable
conditions in 10 years (2002).

Local development throughout the Le Sueur River Watershed places a high priority on water quality issues.
County Comprehensive Local Water Plans have indicated that area residents rank water quality as a top
priority for their local communities.  County water issues in the Le Sueur River Major Watershed are
ranked by priority.  The ranking of each County's water issues is included in the summaries of the County
Comprehensive Local Water Plan Goals and Objectives (Appendix G).

Water Resources Integrity

"We need to see the rivers in their entirety."11  Watersheds are dynamic, continually changing towards a
relatively stable equilibrium.  This balance may be interrupted by natural or unnatural conditions.
Watershed management requires careful, flexible planning and implementation to fit the physical, chemical
and biological characteristics of the waters of concern.  The environmental movement has placed a demand
on "ecosystem management" to be an integral component of natural resources management in urban and
rural settings.  Ecosystem management provides an appropriate link between the natural unit of the
hydrosphere, the watershed, and the need for environmentally sensitive management of the nation's land
and water resources.12
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Population

Throughout recent years rural Minnesota has been impacted by emigration.  According to the 1990 Census,
the total population of the Le Sueur River Watershed is 30,2291.  Table 4 indicates an estimate by decade
population in the Le Sueur River Watershed from 1940 to 1990 (United States Census Bureau).  Over the
past fifty years, the population of the Le Sueur River Watershed has fluctuated (Table 5).  A percent change
of the population in the Le Sueur River Watershed was also calculated.  From 1940 to 1950, 1960 to 1970,
and 1980 to1990, the population decreased slightly, however, from 1950 to 1960 and 1970 to 1980, the
population increased slightly.  Overall the watershed has experienced a decline in population with an aging
population.  A detailed description of the cities and townships within the Le Sueur River Watershed is
located within each sub watershed description.  Population data are located in Appendix H.

Table 4.  Total Estimated Population from 1940-1990 in the Le Sueur River
Watershed, Including Cities and Townships.

Year Population
1940 32,185
1950 31,135
1960 32,722
1970 31,230
1980 32,188
1990 30,229

Table 5.  Estimated Percent Change in Population Within the Le Sueur
 River Watershed by Decade.

Time Frame Percent Change 
1940-1950 - 3.26
1950-1960 + 5.10
1960-1970 - 4.56
1970-1980 + 3.07
1980-1990 - 6.09

Urban Economics

Improving water quality in the Le Sueur River Watershed is associated with urban economics and
improving the quality of life.  An increase in local commitment towards improved water quality can attract
and enhance local businesses and development for residents and nonresidents throughout the area.  Local
residents may be more inclined to spend their time and resources in their local urban sector versus traveling
outside their home area.  However, there is an increased aging population, located in smaller rural
communities within the Le Sueur River Watershed.  This aging population survives on fixed incomes,
making changes such as septic upgrades an economic challenge.  In addition, the economics of this region
is tied closely to sustainable agriculture, companies and communities relying on the agricultural sector.  An
overall collection of local efforts can enhance the development and sense of pride and ownership linked to
regional economics and environmental quality in the Le Sueur River Watershed.
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Agricultural Economics13

The natural resources and climate in south central Minnesota is favorable for crop production.  Corn and
soybeans make up the majority of agricultural crops, generating the highest average yields in the state.  The
relatively flat landscape is conducive to large farms. Therefore, farmers in the area have been able to take
advantage of modern machinery and weed control methods to substantially increase the acreage farmed,
spreading fixed assets over more bushels produced, resulting in lower unit costs of production.  Recent
advances in planting equipment with high residue tolerance, especially drills compared to 30 inch rows,
offer a 10-15% yield boost for soybeans.  Also, new weed control technologies have made it possible to
plant soybeans in high residue without sacrificing yield.  However, it is still common to fall-till soybean
stubble intended for corn, which greatly increases erosion potential.

Farmers are succeeding in reducing unit cost of production, which helps to maintain net income in a period
of sustained low prices caused by global competition.  Farmers have little or no influence on the market
price of their output.  It is by reducing prices that they can achieve higher net income. Corn and soybean
production provides the base of which the regional economy is devoted to converting these basic foodstuffs
into higher value products.  This includes feed mills, corn/soy processing facilities,
and the livestock and meat processing industry.

Poultry and hogs are the predominant types of livestock in this region.  Poultry has become fully
industrialized, and vertically integrated with producers tied to feed manufacturers and/or meat processors
by specific contracts at a large scale.  The hog sector is rapidly going the same way, with more vertical
integration among feed suppliers, producers, and meat packers.  This is resulting in a more uniform and
regular supply of hogs and poultry to the processor, and production efficiencies throughout the marketing
chain resulting from better coordination and economies of scale.  Recently, prices for hogs have
plummeted, and recovered somewhat, which may be due to the new industrial structure where production is
less responsive to market price signals because more is marketed through contracts instead of through open
market.

Agriculture impacts the environment in a number of ways.  First, farms with larger equipment increase soil
compaction, resulting in deep tillage to break up compaction, potentially increasing erosion.  Second, large
livestock operations concentrate the production of manure, and odors.  However, they also have a greater
capability to use modern technology to design runoff controls, and test and apply manure.  Third, food
processors can be the main sources of point source phosphorous in the basin.  Phosphorous management
plans and/or pretreatment will be required to meet phosphorous goals for the basin.  The Mankato Waste
Water Treatment Plant (WWTP) has been involved in this process with future efforts to continue
throughout the watershed.

The greatest challenge is to develop and implement pollutant-reduction best management practices (BMPs)
that are consistent with the global environment in which agriculture competes.  Natural resource use can be
efficiently enhanced, according to the University of Minnesota recommendations.  Pollutant loads
generated at the primary and secondary (crop and livestock) stages of agricultural production can be
reduced.  Pollution prevention and improved industrial resource utilization at the tertiary stage (food
processing) can also be developed.

Indications are that agriculture will continue to develop from a mass commodity industry driven by
production economics to a producer of differentiated products in a demand-driven sector.  Biotechnology
will result in the ability to customize crops such as corn and soybeans for specific end-uses.  Retailers will
demand such products, and the food industry will respond.  Groups of farmers, as individuals or co-op
members will produce to specifications, receiving a price premium for the quality of their product.

Biotechnology is also likely to enable producers worldwide to produce food more efficiently in challenging
environments, therefore, export markets for traditional commodities may gradually be depleted as more
countries become self-sufficient in basic foodstuffs.  This would keep a lid on prices, including land prices.
The niche markets will generate some opportunities for farm production that can capture higher prices.
However, improving technology will reduce overseas demand for basic foodstuffs.  As a result, different
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types of foods are substitutes for each other, so competition will put an upper bound on premium available
to farmers.

Agricultural Drainage

When the first settlers arrived, much of the Le Sueur River Watershed was covered with water year-round,
in the form of small, shallow, weedy lakes called sloughs or potholes.  The land in this condition was
unsatisfactory for fishing, aesthetic purposes, and cultivation.  These lakes and sloughs were useful in water
retention, which helps to prevent flooding, but many of these areas have been drained with only a few of
the larger lakes remaining.  Rich, easily cultivated soil needs warmth, moisture and an ample growing
season to produce first-class farm crops.  Overall, farmland drainage can improve farm profits, aid local
economies and increase property tax bases14.  Fortunately, well-coordinated climatic conditions, drained
land and tiling, make this possible and help to justify the characterization of the Le Sueur River Watershed
as one of the most fortuitously endowed agricultural regions of the world.

Drainage maintenance throughout the Le Sueur River Watershed has been costly.  A collection of drainage
information for each county within the Le Sueur River Watershed is located in the County Water Plans
(Appendix G).  For example, the maintenance cost of repairs related to drainage ditches cost Waseca
County $83,598 in 1994 and $63,966 in 1995; Faribault County $174,716 in 1995; Steele County $733,426
from 1991-1994 for county and judicial ditches and $42,365 in private drainage.  The collection of drainage
maintenance data, including cost and frequency of repairs is critical within the watershed to determine
priority sites and utilize alternative methods to prevent future problems.  Advances in tiling technology
have allowed landowners to improve existing installations (tiling at closer distances) and drain new lands at
an accelerating pace13.  In some cases, these new installations are overwhelming the capacity of existing
ditch systems to handle the flow of water during peak periods.

Public Drainage

There are a total of 901 miles of public drainage ditch systems in the Le Sueur River Watershed.  Of this
total, 285 miles are open ditches and 616 miles are tiled (Table 6).  Extensive private tile located in the
watershed contributes to the movement of water throughout the watershed.  Public drainage is augmented
by extensive private tiling, which contributes to the increased movement of water throughout the
watershed.
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Table 6.  Public Drainage in the Le Sueur River Watershed.

Sub Watershed Stream Name

Miles Public 
Ditch Open

Miles Public 
Tile

Total Miles 
Public Ditch 

System 

LP1 Le Sueur River 40 75 115
LS1 Maple River 21 99 120
LS2 Big Cobb River 26 74 100
LS3 Little Cobb River 27 8 34
LS4 Judicial Ditch 11 23 16 39
LS5 Le Sueur River 34 67 101
LT1 Creek to Le Sueur River 4 21 25
LT2 Bull Run Creek 2 2 4
LT3 Rice Creek 14 69 83
LT4 County Ditch 3 41 87 128
LT5 Maple River 15 9 24
LT6 Big Cobb River 5 11 16
LT7 Boot Creek 20 66 87
LT8 County Ditch 30 4 9 13
LT9 Iosco Creek 9 2 11

Unsampled Area 0 0 0
Total 285 616 901

Crop Residue Survey Results

Crop Residue Management is an effective approach to reduce and prevent erosion.  Crop residue from the
previous year protects soil from the impact of raindrops and allows the soil to capture water thus reducing
and preventing runoff.  Each county conducts a crop residue survey in the spring to estimate the percentage
of corn planted into greater than 15 percent residue and soybeans planted into greater than 30 percent
residue.  The results are used to determine the percent of cropland meeting the residue targets.  Table 7
indicates the crop residue survey results for the counties located in the Le Sueur River Watershed from
1995-1999 from the transect survey results collected by the Soil and Water Conservation Districts and
analyzed by the Board of Water and Soil Resources (BWSR)15.

According to Table 7, Blue Earth County has decreased notably in the percentage of cropland meeting
residue targets in the past few years, with the lowest value of all counties within the Le Sueur River
Watershed.  Le Sueur County indicates fluctuating results, increasing in the percentage of cropland meeting
the target residue.  The percentage of cropland meeting residue targets in Waseca County also fluctuated
over the past five years. Results were only available for Faribault County in 1995 and 1996, indicating an
increase that is limited to minimal data collected.  Freeborn and Steele Counties did not participate in the
crop residue transect survey.  A summary table of all participating counties in the crop residue survey is
located in Appendix I.
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Table 7.  Crop Residue Survey Results for the Counties Located in the Le Sueur River Watershed from
1995-1999.

1995 1996 1997 1998 1999
% of Cropland % of Cropland % of Cropland % of Cropland % of Cropland

Meeting Residue Meeting Residue Meeting Residue Meeting Residue Meeting Residue
County Targets Targets Targets Targets Targets

Blue Earth 41 59 51 11 6
Faribault 34 45 NA NA NA
Freeborn NP NP NP NP NP
Le Sueur 50 74 NA 68 76
Steele NP NP NP NP NP
Waseca 46 30 72 38 41
NA – Non-Applicable       NP – Non-Participating

Fertilizer and Pesticide Use

The use of chemicals by the agricultural and urban sector can affect surface water and groundwater from
the runoff that occurs.  The 1999 Minnesota Agricultural Statistics published by the U.S. Department of
Agriculture contains data related to fertilizer and pesticide use for corn and soybeans, which are the major
crops in the Le Sueur River Watershed16.  A summary of this information is located in Appendix J.

The following results reflect fertilizer and pesticide use for corn.  In Minnesota, 96 percent of the cropland
had nitrogen applied.  Nitrogen was applied at 125 pounds per acre.  Phosphate was applied to 91 percent
of the cropland, which was applied at 52 pounds per acre.

The following results reflect pesticide use for corn.  Herbicides were applied to 97 percent of the cropland
throughout the state of Minnesota, and insecticides were applied to 10 percent of the land.  Dicamba and
Atrazine were two of the most common types of herbicides applied to the land.  Dicamba was applied at a
rate of 0.37 pounds per year, and Atrazine was applied at 0.65 pounds per year.

The following results reflect fertilizer use for soybeans.  In Minnesota, 18 percent of the cropland had
nitrogen applied.  Nitrogen was applied at 23 pounds per acre.  Phosphate was applied to 17 percent of the
cropland, at 33 pounds per acre.

The following results reflect pesticide use for soybeans.  Herbicides were applied to 97 percent of the
cropland throughout the state of Minnesota, and insecticides were negligible.  Glyphosate, Imazamox,
Imazethapyr, Pendimethalin, and Trifluralin were the most common types of herbicides applied at 0.96,
0.03, 0.03, 1.23, and 0.88 pounds per year, respectively.

Streambank Erosion/Stream Blockades

The Le Sueur River is deeply entrenched, and additional monitoring is needed to quantify streambank
erosion in order for the counties within the Le Sueur River Watershed to develop a streambank erosion
control program to correct existing problems and prevent future complications.  An inventory of river
blockades throughout the Le Sueur River Watershed is needed for the removal and relocation of selected
blockades to control streambank erosion.  These monitoring results, along with additional water quality
parameters, can provide direction and a focus of efforts to address critical water quality issues in the Le
Sueur River Watershed.
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Stream Use Classification

The rivers in the Le Sueur River Watershed are classified by their use according to the Waters of the State
by the Minnesota Pollution Control Agency (Chapter 7050)17.  The specific stream classifications in the Le
Sueur River Watershed are shown in Table 8.  All other creeks, streams, and rivers in the watershed are
classified for all uses except domestic consumption.

The following is a listing of the classification of the waters by use:
Class 1 Domestic Consumption
Class 2 Aquatic Life and Recreation
Class 3 Industrial Consumption
Class 4 Agriculture and Wildlife
Class 5 Aesthetic Enjoyment and Navigation
Class 6 Other Uses
Class 7 Limited Resource Value

Table 8.  Stream Use Classification in the Le Sueur River Watershed.

Stream Name Location Classification
Boot Creek (excluding Class 7 Segment) T105, 106, R22, 23 2C
Boot Creek, New Richland T105, R22, S6,7

T105, R23, S12, 13, 24 7
Little Bull Run Creek T106, R24, 25 2C
Cobb Creek, Freeborn T104, R23, S7,8, 17

T104, R24, S11, 12 2C
Cobb Creek Ditch, Freeborn T103, R23, S 2

T104, R23, S14, 15, 16, 23, 26, 35 7
Big Cobb River T104, 105, 106, 107, R23, 24, 25, 26 2C
Little Cobb River T105, 106, R23, 24, 25, 26 2C
County Ditch No. 6, Judicial Ditch No. 11, Janesville T107, R24, S4, 8, 9, 17, 18, 

T107, R25, S13 7
County Ditch No. 12 (County Ditch No. 11), Waseca T107, R23, S22, 23 7
County Ditch No. 87, Wells T103, R24, S6

T104, R24, S31
T104, R25, S36 7

Iosco Creek T108, R23 2C
Judicial Ditch No. 1, Delevan T104, R27, S23, 25, 26, 36 7
Little Le Sueur River T106, R22 2C
Unnamed Ditch (County Ditch No. 47), New Richland T105, R22, S17, 18, 19 7

T105, R23, S24
Unnamed Ditch , Waldorf T106, R24 7
Unnamed Ditch, (County Ditch No. 45), Waseca T107, R23, S14, 23 7
Unnamed Ditch, Eagle Lake T108, R25, S18, 19 7

T108, R26, S13
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Protected Flow

The United States Geological Survey (USGS) monitors the water level on the Le Sueur River.  The
Minnesota Department of Natural Resources (MN DNR) has established a protected interim flow of 12 cfs
(cubic feet per second) on the Le Sueur River at this site.  Historically the Le Sueur River has been sampled
since 1949 in Section 35 of Mankato Township.  In 1965 the river reached its flood record flow of 24,700
cfs at this site.  The USGS also collected stream data on the Maple River since 1972.  The Maple River
reached its flood record of 4,550 cfs in 1983.

Shoreland Classification and Protected Waters

The Shoreland Management Zoning Classification of lakes is based on current DNR approved shoreland
ordinances.

Natural Environment – This classification is intended for those waters needing a significant amount of
protection because of their unique natural characteristics or their unsuitability for development and
sustained recreational use.  They are usually shallower lakes, with marginal soil that can be eroded easily.
They are also assigned the more restrictive development standards.

Recreational Environment – This classification is intended for those waters that are larger in size than
natural environment lakes, but still need protection.  Development can occur on these lakes, but special
considerations have to be used to help achieve minimal impact for the lake.

General Development – This classification is intended for those bodies of water which are at the present
highly developed or which, due to their location, may be needed for high density development in the future.
The lakes are able to withstand high levels of activity because of the type of soil or other features inherent
to the lake.  These lakes are assigned the least restrictive development standards.

The Protected Water Inventory (PWI) Classification include:

P – Protected (Public-Water)
W – Protected (Public Waters) Wetland
N – Not Protected Water or Wetland
A – Protected Water or Wetland in Adjacent County; not protected in the indicated County
R – Renumbered; water has been assigned a legal Protected Waters Inventory number different from

Historic Bulletin 25 identification number.



15

Lakes

There are a total of 41 named lakes in the watershed covering 14,563 acres.  Lake location can benefit the
water quality of down gradient streams within a watershed by providing a sink for nutrients and sediment.
However, lakes need to be protected from excessive pollutants as well.  Information pertaining to the
named lakes in the Le Sueur River Watershed is located in Table 9.

Table 9.  County, Acres, Shoreland Class and PWI Class for Lakes in the Le Sueur River Watershed.

Name County Acres Shoreland Class PWI Class
Albert Lake Blue Earth 40.84 Natural Environment P
Alice Lake Blue Earth 160.10 Natural Environment P
Bass Lake Faribault 198.86 Shoreland Residential-Faribault Co. P
Born Lake Blue Earth 47.34 Natural Environment P
Buffalo Lake Waseca 871.71 Natural Environment P
Cottonwood Lake Blue Earth 195.15 Natural Environment P
Eagle Lake Blue Earth 715.89 SL Class split-see subbasins P
Fish Lake Waseca 12.15 Natural Environment P
Fosilen Lake Steele 23.59 Natural Environment W
Freeborn Lake Freeborn 2001.27 Natural Environment P
Hobza Marsh Blue Earth 99.08 Natural Environment P
Hodapp Marsh Blue Earth 19.33 Not in shoreland program W
Hofman Marsh Waseca 23.31 Natural Environment W
Indian Lake Blue Earth 73.66 Natural Environment P
Knights Lake Blue Earth 58.48 Natural Environment P
Lake Elysian Waseca 2,183.81 Recreational Development P
Lake Elysian Waseca 43.57 Recreational Development P
Lilly Lake Waseca 38.65 Natural Environment P
Lily Lake Waseca 110.91 Natural Environment P
Lonegran Lake Steele 56.00 Natural Environment P
Lura Lake Blue Earth 1,294.55 Multiple P
Madison Lake Blue Earth 1,389.10 Recreational Development P
Marks Slough Faribault 20.05 Shoreland Agricultural-Faribault Co. W
Minnesota Lake Faribault 1,914.14 Multiple P
Mott Lake Waseca 115.76 Natural Environment P
Mud Lake Blue Earth 64.96 Natural Environment P
Penny Lake Freeborn 35.94 Multiple P
Perch Lake Blue Earth 306.86 Natural Environment P
Reeds Lake Waseca 195.14 Recreational Development P
Reese Lake Waseca 15.09 Natural Environment W
Rice Lake Blue Earth 260.20 Natural Environment P
Rice Lake Faribault 978.42 Shoreland Agricultural-Faribault Co. P
Rice Lake Waseca 73.94 Natural Environment P
Senn Marsh Waseca 1.49 Not in shoreland program W
Severson Lake Blue Earth 128.13 Natural Environment P
Sibert Lake Waseca 42.36 Natural Environment W
Silver Lake Waseca 334.98 Natural Environment P
St. Olaf Lake Waseca 88.98 Recreational Development P
Stokman Lake Blue Earth 42.33 Natural Environment P
Terhunes Slough Faribault 92.56 Shoreland Agricultural-Faribault Co. W
Trenton Lake Freeborn 193.99 Natural Environment P
Total Acres 14562.67
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Fishery Surveys

The Le Sueur River was once noted for smallmouth bass.  The Little Le Sueur River was a designated trout
stream prior to 1980.  It was dropped from the trout stream status after 1980.  This occurred due to high
water temperatures, low water conditions, and lack of survival of stocked trout.  It was stocked with Brown
Trout annually from 1973-1980.

The Minnesota Department of Natural Resources has conducted stream surveys on the mainstem of the Le
Sueur River.  The initial survey was conducted in 1980-1981, which included 5 established reaches, in
which three were 8 sampling stations.  Data collected from stations included: type and number of fish,
physical stream characteristics, and general land use information.  Population assessments were also
conducted on the Le Sueur in 1975, 1980, 1985, and 1990.  The majority of the stocking records in the Le
Sueur River occurred by St. Clair in 1970, 1977 and 1979.  The species stocked in the Le Sueur River
include Crappies, fingerling channel catfish, and smallmouth bass.  Additional information is located in
Appendix X.

Copies of the standard reports are available from the Waterville Fisheries Station.  The methodology used
for stream surveys is contained in the publication titled, “Minnesota Stream Survey Manual (1978).”  The
purpose of this summary is to acknowledge the fisheries resource in the Le Sueur River, and to help all that
are involved to improve fishing opportunities for the public.

Recreation

There are significant values related to improving the river systems in the Le Sueur River Watershed.
Communities are connected to the river systems through a variety of activities including: historic, cultural,
scenic, wildlife management areas, boat and canoe accesses, camp sites, hiking and biking trails.  The
Minnesota River Comprehensive Recreational Guidance Document and Trail Corridor Concept Plan was
developed for the state of Minnesota to serve as a tool for the people of the Minnesota River Basin to
manage and enhance the quality and quantity of recreational opportunities in communities (Appendix K).

Many residents in the community are avid fishing enthusiasts connecting them to the rivers and lakes.
However, many feel that there has been a decline in the quality of fishing.  Therefore, restoration efforts
throughout the Le Sueur River Watershed can provide local people and many others with another
recreational resource to be utilized, allowing for economic improvement throughout the watershed.  The
Minnesota Department of Natural Resources has managed the Le Sueur River as a fishery for walleye,
catfish, and northern pike.  Other sources of recreation and value to the Le Sueur River Major Watershed
include wetland restoration sites and wildlife management areas which support a diversity of wildlife
providing additional economic benefits to the area.  The Le Sueur River Valley and riparian wetlands
provide an important wildlife habitat.  Local residents as well as those visiting can enjoy the recreational
opportunities that these sites offer.  Active sportsmen’s groups within the watershed have the ability to
contribute to the economic well being of the watershed by supporting these efforts.  The Le Sueur River
Valley is also a scenic feature of the Le Sueur River Major Watershed.
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Recreational Land Uses and Parks

There are a variety of recreational uses throughout the Le Sueur River Watershed including fishing,
swimming, picnicking, camping, canoeing, and hiking.  The location of parks in Blue Earth, Faribault,
Freeborn, and Waseca Counties enable local citizens and tourists to enjoy these resources in the
communities and increase local revenue.  The public uses designated canoe routes and recreational lands
and parks are identified in Table 10.

Table 10.  Recreational Land Uses and Parks in the Le Sueur River Watershed.

County Resource Type Location
Blue Earth Water Access-Trailer (2) Lura Lake
Blue Earth Biking Trail Sakatah Singing Hills Trail 
Blue Earth Water Access-Carry In Cottonwood Lake
Blue Earth Water Access-Carry In Perch Lake
Blue Earth Water Access-Trailer (3) Madison Lake 
Blue Earth Water Access-Trailer Indian Lake
Blue Earth Water Access-Trailer Eagle Lake Co. Park
Blue Earth Water Access-Carry In (2) Le Sueur River
Blue Earth Water Access-Carry In Maple River
Blue Earth Water Access-Carry In Little Cobb River
Blue Earth Fishing Pier Madison Lake 
Faribault Water Access-Trailer Bass Lake
Faribault Water Access-Trailer Rice Lake
Faribault Water Access-Trailer Minnesota Lake
Faribault Swimming Area and Picnic Area Minnesota Lake Co. Park
Freeborn Water Access-Trailer and Picnic Area Arrowhead Co. Park
Freeborn Picnic Area Arrowhead Co. Park
Waseca Water Access-Trailer St. Olaf Lake
Waseca Water Access-Trailer Lake Elysian
Waseca Fishing Pier Lake Elysian
Waseca Water Access-Trailer Reed's Lake
Waseca Water Access-Trailer Lily Lake
Waseca Water Access-Trailer Buffalo Lake
Waseca Camping Sites Courthouse Co. Park
Waseca Picnic Area Courthouse Co. Park
Waseca Water Access-Trailer Lake Elysian
Waseca Public Golf Course
Waseca Horse Trails, Hiking, Picnic Area Eustice County Park
Waseca Picnic and Swimming Area St. Olaf County Park
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Wildlife Management Areas

The Wildlife Management Areas (WMAs) located in the watershed, cover approximately 4,000 acres
(Table 11).  A portion of Seha Wildlife Management Area is located in the Le Sueur River Watershed, and
its total acreage is indicated with an asterisk (*).

Table 11.  Wildlife Management Areas Located in the Le Sueur River Watershed.

County Name Township-Range-Section Acres Use
Blue Earth Born T108N-R25W-S25 200 Hunting/Hiking
Blue Earth Eagle Lake Island T109-R26W-S36 9 Hunting/Hiking
Blue Earth Stokman T105N-R25W-S33,34 2,105 Fishing/Hunting/Hiking

T104N-R25W-S3 0
Blue Earth Lembke T105N-R25W-S24 90 Hunting/Hiking
Blue Earth Pick T105N-R25W-S9,16 181 Fishing/Hunting/Hiking
Blue Earth Latourelle T105N-R25W-S9 84 Hunting/Hiking
Blue Earth Thompson Slough T105N-R25W-S4 26 Hunting/Hiking
Blue Earth Lost Marsh T105N-R25W-S2 325 Fishing/Hunting/Hiking

T106N-R25W-S35 0
Blue Earth Hobza Marsh T106N-R25W-S15,16 157 Fishing/Hunting/Hiking
Blue Earth Maple River T106N-R27W-S23 199 Hunting/Hiking
Blue Earth George & Elizabeth Lange T105N-R27W-S11,14 75 Fishing/Hunting/Hiking
Blue Earth Saiki T107N-R27W-S25,26 45 Hunting/Hiking
Blue Earth Duckhaven T107N-R25W-S30 40 Hunting/Hiking

T107N-R26W-S25 0
Le Sueur Seha T109N, R24W, S36 123* Hunting/Hiking
Waseca Teal T105N-22W-S24 75 Fishing/Hunting/Hiking
Waseca Lundquist T107N-R24W-S27 41 Hunting/Hiking
Waseca Kanne T107N-R23W-S19,20 78 Hunting/Hiking
Waseca Senn-Rich T106N-R22W-S8 100 Hunting/Hiking
Waseca Mueller T106N-24W-S23,26 123 Fishing/Hunting/Hiking

Unique Features and Scenic Areas

The focus of the Minnesota Department of Natural Resources, Division of Ecological Services is to collect,
analyze and deliver ecological information to the public, creating a better understanding and appreciation of
unique ecosystems, and their importance for a sustainable quality of life.  Information is collected into a
database regarding rare resources and exotic species to identify, locate, and manage those species.

The Le Sueur River Watershed is primarily located in the Prairie Grassland Community.  Dry Prairies, Dry
Oak Savannas, Mesic Prairies, Wet Prairies, and Calcareous Seepage Fens are natural communities found
in the watershed.  Prior to European settlement, the prairie was dominated primarily by tall grass such as
big bluestem, sparsely vegetated areas, and many wetlands.  Along many of the stream floodplains, there
were forests of silver maple, elm, cottonwood, and willow.  Typical animal species included the bison, elk,
upland sandpiper and the sandhill crane.  However, since European settlement, the original state of the
ecosystem has been altered for agriculture and urbanization.
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Historical Sites

There are a variety of historical sites located throughout the watershed.  Utilizing the Minnesota River
Comprehensive Guidance Document and Trail Corridor Concept Plan lists historical sites located in the Le
Sueur River Watershed.  Table 12 indicates the historical sites located in the Le Sueur River Watershed.
Locations of these sites can be found in Appendix K.

Table 12.  Historical Sites in the Le Sueur River Watershed.

County Resource Type Description
Blue Earth Historic Site The Winnebago Agency, 1855
Blue Earth Historic Site Cradle of Curling
Blue Earth Historic Site Cambria Village Site
Faribault Museum Kremer House Library and Museum
Waseca Agricultural Interpretive Center Farm America
Waseca Historical Museum Waseca County Historical Museum
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Human Health

The ecological integrity of the Le Sueur River and its tributaries is directly connected to human health.
There is a need to upgrade and continue monitoring feedlots; to upgrade and develop urban storm water
management plans; to upgrade and monitor individual septic treatment systems; to upgrade unsewered
communities; and to upgrade and monitor waste water treatment facilities and industries.  Additional
indicators of water quality to protect human health require involvement and awareness throughout the
watershed.  The development and maintenance of a consistent, current database of these continual efforts is
significant to the health of the rivers which is connected to human health throughout the Le Sueur River
Watershed.

Point Sources

There are thirteen Wastewater Treatment Facilities (WWTF) and two Water Treatment Plants (WTP) in the
Le Sueur River Watershed.  These point sources can have a direct impact on the receiving waters within the
watershed, based on the millions of gallons per year (mgy) that they discharge.  A detailed description of
treatment, flow and receiving waters is located in Table 13.  In addition, there are a number of industries
located throughout the watershed.

Table 13.  Point Sources Located in the Le Sueur River Watershed.

Name County Pop. Type T reatment Flow (mgy) Receiving W ater Comments

Amboy Blue Earth WWTF Ditch 49 - Maple River

Freeborn Freeborn 296 W W T F S tabilization Ponds 4.2 Cobb Creek Ditch

Good Thunder B lue Earth 586 W W T F S tabilization Ponds M aple R iver Leaky pond never discharged.  

Repair scheduled completion 8/00

Hartland Freeborn 301 W W T F S tabilization Ponds 10.1 J udicial Ditch 6 to B oot Creek

J anesville W aseca 2,018 W W T F S tabilization Ponds 104.1 Co. Ditch 6 to Le Sueur River

M adison Lake B lue Earth 727 W W T F Activated S ludge 24.47 Le  Sueur R iver

M apleton B lue Earth 1,560 W W T F S tabilization Ponds 73.18 Co. Ditch 57A - B ig Cobb R iver

New R ichland W aseca 1,201 W W T F Activated S ludge 46.54 Ditch to B oot Creek

Pemberton B lue Earth 230 W W T F S tabilization Ponds 4.68 Little Cobb R iver

S aint Clair B lue Earth 706 W W T F Activated S ludge 32.23 Le  Sueur R iver

W aldorf W aseca 246 W W T F T rickling Filter 14.43 Ditch to Little Cobb R iver

W aseca W aseca 8,434 W W T F Activated S ludge 490.98 Unnamed Creek to S ig. Users: Fed. Correctional Inst. 

 Le  Sueur R iver Johnson Components B rown Print.

W ells-Easton-M in. Lake Faribault 3 ,615 W W T F S tabilization Ponds 267.42 Co. Ditch87 to Maple R iver Easton and M innesota Lake are 

connected to W W T F  wells

Good Thunder B lue Earth 586 W T P Filter B ackwash 0.52 M aple R iver

S aint Clair B lue Earth 706 W T P Filter B ackwash 0.006 Le  Sueur R iver
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Unsewered Communities

There are a total of 12 unsewered communities with failing Individual Septic Treatment Systems (ISTS)
throughout the Le Sueur River Watershed.  These failing systems pose a serious threat to the rivers in the
watershed from the input of fecal coliform bacteria, phosphorous, and biological oxygen demanding
substances.  This is of particular importance since residents in the rural sector do not have centralized
wastewater treatment systems and rely entirely on ISTS.  Many of the cities and areas are directly
connected to tile lines, streams, rivers and lakes.  Table 14 identifies the population, location by county,
flow and receiving waters.

Table 14.  Unsewered Communities Located in the Le Sueur River Watershed.

Name County Pop. Type T reatment Flow (mgy) Receiving W ater Comments

Alma City W aseca 25 Unsewered Failing IS T S 0.548 Co. Ditch 25 to Le Sueur River Unincorporated Area

B asswood Park Faribault 30 homes Unsewered Failing IS T S 1.64 R ice Lake/B ass Lake Unincorporated Area

B eauford B lue Earth 40 Unsewered Failing IS T S 0.88 B ig Cobb R iver Unincorporated Area

Delevan Faribault 238 Unsewered Failing IS T S 5.21 J D  1  to R ice Creek Unincorporated Area

East Lake Elysian S ub. W aseca 58 Unsewered Failing IS T S 1.27 Lake Elysian Unincorporated Area

Garlock Addition Faribault 10 homes Unsewered Failing IS T S 0.55 Co. Ditch 87 to Maple R iver Unincorporated Area

M atawan W aseca 48 Unsewered Failing IS T S 1.05 T rib. to B ig Cobb R iver Unincorporated Area

Otisco W aseca 45 Unsewered Failing IS T S 0.985 Ditch to Le S ueur R iver Unincorporated Area

R apidan B lue Earth 250 Unsewered Failing IS T S 5.47 Unnamed Tributary to Le S ueur R iver Unincorporated Area

Reed's Lake W aseca 531 Unsewered Failing IS T S 1.16 Unincorporated Area

S t. Olaf Lake W aseca 53 Unsewered Failing IS T S Unincorporated Area

Smith's M ill W aseca 31 Unsewered Failing IS T S 0.675 Unincorporated Area
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Landfills/Dump Sites

The information pertaining to the landfill and dump sites in the Le Sueur River Watershed are compiled
from the 1980 Outstate Dump Inventory (ODI).  The information has been updated when needed.  The list
includes municipal solid waste disposal facilities, industrial surface impoundments, and closed dump sites
in outstate Minnesota.  There are 20 dump sites in the Le Sueur River Watershed (Table 15).

Table 15.  Dump Sites Located in the Le Sueur River Watershed.

Name County Location MPCA ID
Eagle Lake Dump Blue Earth Eagle Lake MNOD10000105
Good Thunder Dump Blue Earth Good Thunder MNOD10000107
Mapleton Dump Blue Earth Mapleton MNOD10000103
McPherson Township Dump Blue Earth St. Clair MNOD10000113
St. Clair Dump Blue Earth St. Clair MNOD10000104
Unnamed Dump Blue Earth Beauford Township MNOD10000117
Delevan Dump Faribault Delevan MNOD10000319
Easton Dump Faribault Easton MNOD10000321
Minnesota Lake Village Dump Faribault Minnesota Lake MNOD10000317
Freeborn City Dump Freeborn Freeborn MNOD10000335
Loe Dump Freeborn Bath Township MNOD10000328
Berlin Township Dump Site Steele Berlin Township MNOD10001224
Lemond Dump Steele Lemond MNOD10001226
Unnamed Dump Steele Lemond MNOD10001231
Alton Township/Alma Dump Waseca Alma MNOD10001294
Byron Township Dump Waseca Matawan MNOD10001297
Janesville Dump Waseca Janesville MNOD10001296
New Richland Dump Waseca New Richland MNOD10001298
Waldorf Dump Waseca Waldorf MNOD10001299
Waseca City Dump Waseca Waseca MNOD10001295

Solid Waste Sites

There are two solid waste sites in the Le Sueur River Watershed (Table 16).  These facilities have permits
to handle and dispose of solid wastes.

Table 16.  Solid Waste Sites Located in the Le Sueur River Watershed.

Name County City MPCA ID
Waseca County Demo Landfill Waseca Waseca MNSW00000519
Waseca County Sanitary Landfill Waseca Waseca MNSW00000100
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Voluntary Investigation Clean Up Program

Two industries listed in Table 17 are involved in a Voluntary Investigation Cleanup Program.  Staff from
the Minnesota Pollution Control Agency provides technical review of the investigation and any remedial
activities, if necessary.  The program has been successful with investigation and clean up.  The
investigation process may lead to no clean up in specific cases.

Table 17.  Industries Involved in the Voluntary Investigation Clean Up Program.

Name County City MPCA ID
Transcrypt International, Ltd. Waseca Waseca MNPT00012600
DM & EE Railroad Waseca Waseca MNPT0008960

Former CERCLIS Site

There is one site in the Le Sueur River Watershed listed as a no further remedial action planned site
(Table 18).   This site has been removed from the Comprehensive Environmental Response, Compensation,
and Liability Information System (CERCLIS).

Table 18.  Former CERCLIS Site in the Le Sueur River Watershed.

Name County City MPCA ID
Johnson E F Co. Inc. Waseca Waseca MND006149207

Hazardous Waste Generator/Investigation and Cleanup List

There is one hazardous waste generator site in the Le Sueur River Watershed that is currently in the
investigation and/or cleanup stage (Table 19).

Table 19.  Hazardous Waste Generator/Investigation and Clean Up Site.

Name County City MPCA ID
Mark's Aircraft Painting Waseca Waseca MHWIC00001043
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History of the Project

The Le Sueur River Implementation Framework is a diagnostic study of the Le Sueur River Major
Watershed, funded through the Clean Water Partnership program.  A concurrent study, the Blue Earth
River Basin Implementation Framework, is a diagnostic study of the Blue Earth River and Watonwan River
Major Watersheds, funded through the Minnesota Pollution Control Agency (MPCA) as a Phase I Clean
Water Partnership. These two projects are similar in structure and together comprise the study area of the
Greater Blue Earth River Watershed.  Both projects are sponsored by the South Central Minnesota County
Comprehensive Water Planning Project (SCMCCWPP), a 13 county joint powers that has been in existence
since 1987.  The project representative, designated by SCMCCWPP resolution, is Dr. Henry Quade of
Minnesota State University, Mankato, Water Resources Center (MSUWRC).  Contributing sponsors of the
Blue Earth River Basin Implementation Framework include Blue Earth, Faribault, Freeborn, Le Sueur,
Steele, and Waseca counties (County Water Planners and Soil and Water Conservation Districts), the U.S.
Geological Survey (USGS), the City of Mankato and MSUWRC.  Hydrologic and water quality monitoring
was conducted cooperatively by the USGS, MSUWRC, and county personnel.  The Le Sueur River Major
Watershed portion of the diagnostic study includes Blue Earth, Faribault, Freeborn, Le Sueur, Steele, and
Waseca county personnel.  The project workplan, Blue Earth River Basin Implementation Framework
Workplan, was developed by MSUWRC and approved by the MPCA. The original time line for the project
was 1996 – 1998. The four-year project began in 1996 and was extended until 2000.

Following the completion of the sampling season, a watershed technical committee met periodically to
review and recommend analysis procedures for the Le Sueur River watershed assessment.  The Le Sueur
River Watershed Team, formerly WILL, which includes a cross section of locals (watershed view) and
agency (basin view) personnel, is the recipient of this report and is developing the implementation plan
(goals and strategies) in response to the diagnostic study findings.

Purpose of the Project

Numerous water quality studies have been conducted in the Le Sueur River Watershed, but none of this
scale.

The purpose of this project includes the following goals:
1. Characterize sediment, phosphorus, nitrogen and bacteria concentration and loading for the Le

Sueur River and selected tributaries during periods of base flow and storm event flow in order
to identify priority areas.

2. Create a Geographic Information System (GIS) for the Le Sueur River Watershed to provide
spatial natural resources data for each sampling sub watershed.  The GIS will a.) Characterize
the watershed through spatial analysis of the landscape, b.) Provide a means of displaying
data as maps to inform and educate the watershed team, agencies, organizations and citizens,
c.) Accommodate on-going analysis of the watershed through the comparison and correlation
of past and present natural resource data to water quality data, and d.) Serve as a tool for the
continued planning and management of natural resources in the watershed.

3. Determine the relationship of the Le Sueur River to the Greater Blue Earth River Watershed.
4. Determine the relationship of the Le Sueur River to the Minnesota River.

The Minnesota River Assessment Project (MRAP) indicated that sediment is the major contributor of
pollutant loading in the Minnesota River Basin and is related to flow, therefore, sediment is the parameter
of analytical focus.  The diagnostic report will be used to develop the goals and strategies of the Le Sueur
River Watershed Implementation Plan.  The implementation plan contains water chemistry goals based on
both local and basin (or statewide) scale interest.  At the basin scale, mass loads of pollutants leaving the
mouth of the Le Sueur River are of primary concern.  At the local scale, pollutant concentrations for a
particular stretch of river may be more important.  These goals will therefore be a partnership of bottom up
(watershed view) and top down (basin view) with ownership by both resulting in compatible goals and
strategies for the Le Sueur River Watershed.
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Project Milestones

A more detailed description of the project milestones for the Le Sueur River Watershed is contained in the
Le Sueur River Implementation Framework Workplan.

Work Plan Development
Establish Resource Committee 5/95 to 12/95
Initial Draft Preparation 5/95 to 12/95
Review 12/95 to 3/96
Final Plan 2/96 to 12/96

Hydrologic Monitoring: Primary and Secondary Sites
Activate Eight Monitoring Sites (Hydrology and Water Quality) 4/96 to 11/96
River Rating Curve Development 4/96 to 11/96
Final Hydrology Report 11/96 to 6/97

Water Quality Monitoring: Primary and Secondary Sites
Sampling of Primary Sites 4/96 to 11/96
Sampling of Secondary Sites 4/96 to 11/96
Water Quality Analysis 4/96 to 12/96
Final Water Quality Report (Primary or Secondary) 12/96 to 6/97

Hydrologic Monitoring; Tertiary Sites
Establish and Prepare Sites, Training 6/95  to  3/96
Establish Estimated Rating Curves 4/96 to 11/96
Volunteer Stage Height Reading 4/96 to 12/96
Volunteer Rain Gauge Reading 5/96 to 11/96
Report to MSU 12/96 to 6/97

Water Quality Monitoring: Tertiary Sites
Training of County Personnel 6/95  to  4/96
Collecting of Samples and Delivery to MSU 4/96 to 11/96
Water Quality Analysis 4/96 to 12/96
Final Water Quality Report (Tertiary) 12/96 to 6/97

Watershed Assessment
Develop Soils GIS Layer 5/95 to 6/97
Develop Point Source Outfall Layer 5/95 to 6/97
Develop Feedlot Layer 5/95 to 6/97
Obtain and Incorporate State Land-Use Layer 5/95 to 6/97
Develop Hydrologic Layer 6/97 to 8/97
Develop Water Quality Layer 6/97 to 8/97

Data Analysis
GIS Analysis of Monitoring Site Watersheds 6/97 to 3/98
Development of Transport Curves for Primary and Secondary Sites 6/97 to 3/98
Determine Relationships of Hydrology and Transport Curves to Watershed 7/97 to 3/98
Run HSPF Models 6/97 to 3/98

Implementation Plan
Diagnostic Report to Resource Committee 1/98 to 3/98
Identification of Priority Areas and Parameters 3/98 to 4/98
Recommendations of Priority Areas/Parameters 4/98 to 5/98
Recommendations Resource Needs and Existing Program Limitations 4/98 to 5/98

Fiscal Management 5/95 to 6/98
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Project Budget

The total cost of the project for the Le Sueur River Watershed was $478,020.  Of this amount, $253,748
was funded by a Clean Water Partnership Grant, the remaining $224,272 was in-kind contributions from a
variety of sponsors.  A more detailed description of the project budget for the Le Sueur River Watershed is
located in the Le Sueur River Implementation Framework Workplan.  The total project budget summary is
outlined in Table 20.

Table 20.  Project Budget for the Le Sueur River Watershed.

Program Element Cost In-Kind Cash
Work Plan Development $13,429 $9,648 $3,781
Hydrologic Monitoring: Primary and Secondary Sites $10,518 $4,820 $5,698
Water Quality Monitoring: Primary and Secondary Sites $75,742 $23,134 $52,608
Hydrologic Monitoring: Tertiary Sites $120,051 $92,639 $27,412
Water Quality Monitoring: Tertiary Sites $38,081 $23,227 $14,854
Watershed Assessment $98,866 $22,166 $76,700
Data Analysis $93,873 $30,131 $63,742
Implementation Plan $22,535 $13,582 $8,953
Fiscal Management $4,925 $4,925 $0
Total $478,020 $224,272 $253,748
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Methods

Site Selection

A core group of county, state, and federal personnel met in 1995 to select sampling sites based on
hydrologic divisions of the Le Sueur, Watonwan, and Blue Earth River Watersheds (the three major
watersheds of the Greater Blue Earth River Watershed) in order to track the contributions from the various
tributaries.  The sampling sites were designated as primary sites (main stem of the river), secondary sites
(main tributaries) or tertiary sites (smaller tributaries).  The sampling sites selected for the Le Sueur River
Major Watershed in the following sub watersheds are described in Table 21, and shown in Figure 2.

Table 21.  Sub Watershed Description and Sampling Site Location.

Sub Watershed Stream Name Sampling Site Location
LP1 Le Sueur River Old Kern Bridge Off State Highway 66
LS1 Maple River County Road 35
LS2 Big Cobb River County Road 16
LS3 Little Cobb River County Road 16
LS4 Judicial Ditch 11 Waseca County Line Road
LS5 Le Sueur River County Road 4
LT1 Creek to Le Sueur River Township Road184
LT2 Bull Run Creek Waseca County Line Road
LT3 Rice Creek Township Road 151
LT4 County Ditch 3 Outlet at County Road 46
LT5 Maple River County Road 46
LT6 Big Cobb River 210th Ave. Off County Road 28
LT7 Boot Creek 260th Ave. above Le Sueur River Confluence
LT8 County Ditch 30 County Road 54
LT9 Iosco Creek Township Road

An unsampled area of 3,813 acres is located in the Le Sueur River Watershed.  These acres contribute to
the sampling site BP1 in the Blue Earth River Watershed.

Figure 3 illustrates the hierarchical nature of the sampling sites and their sub watersheds.  The Le Sueur
mainstem of the Le Sueur River at primary site LP1, receives all flow and water quality contributions from
the secondary sub watersheds and the remaining smaller tertiary watersheds.  Sampling sub watersheds and
area are shown in Table 22.
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Figure 2.  Sampling Sites and Watersheds of the Le Sueur River Major Watershed.
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Prepared for:  Blue Earth River Basin Implementation Framework.

Prepared by:  Minnesota State University, Mankato
                      Water Resources Center, Cartographic and GIS Section.

Date:  July 7, 1999 

Data for this map was prepared using ESRI ARC/INFO and ArcView
software.  The map was composed using ArcView 3.1.

Sampling Watersheds

LT9       Iosco Creek 13,530 acres
LT8       County Ditch 30 3,896 acres
LT7       Boot Creek 31,534 acres
LT6       Big Cobb River 44,683 acres
LT5       Maple River 54,782 acres
LT4       County Ditch 3 43,293 acres
LT3       Rice Creek 51,790 acres
LT2       Bull Run Creek 24,167 acres

LT1       Creek to LeSueur River 26,193 acres
LS5       LeSueur River 81,610 acres
LS4       Judicial Ditch 11 35,308 acres
LS3       Little Cobb River 58,701 acres
LS2       Big Cobb River 67,594 acres
LS1       Maple River 67,005 acres
LP1       LeSueur River 103,931 acres

4
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LT9       Iosco Creek at Township Road
              Located in minor watershed 32002

LT8       Outlet County Ditch 30 at County Road 54
              Located in minor watershed 32019

LT7       Boot Creek at 260th Ave. above LeSueur River confluence
              Located in minor watershed 32026

LT6       Big Cobb River 210th Ave. off County Road 28
              Located in minor watershed 32031

LT5       Maple River at County Road 46
              Located in minor watershed 32048

LT4       County Ditch 3 outlet at County Road 46
              Located in minor watershed 32050

LT3       Rice Creek at Township Road 151
              Located in minor watershed 32053

LT2       Bull Run Creek at Waseca County Line Road
              Located in minor watershed 32013

LT1       Creek to LeSueur River at Township Road 184
              Located in minor watershed 32081

LS5       LeSueur River at County Road 4
              Located in minor watershed 32009

LS4       Judicial Ditch 11
              Located in minor watershed 32017

LS3       Little Cobb River at County Road 16           
              Located in minor watershed 32069

LS2       Big Cobb River at County Road 16
              Located in minor watershed 32071

LS1       Maple River at County Road 16
              Located in minor watershed 32072

LP1       LeSueur River at Old Kern Bridge off State HWY 66
              Located in minor watershed 32077
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Figure 3.  Direction of Flow from the Sampling Sub Watersheds. 29
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Table 22.  Sampling Sites and Sub Watershed Area.

Sub Watershed Individual Sub Sub Watersheds Sub Watershed
Watershed Acres Contributing to Site Cumulative Acres

LP1 103,931 All 708,025
LS1 67,005 LS1, LT3, LT4, LT5 216,879
LS2 67,594 LS2, LS3 LT2, LT6 194,145
LS3 58,701 LS3, LT2 82,868
LS4 35,308 LS4, LT8, LT9 52,734
LS5 81,610 LS5, LT7 113,144
LT1 26,193 26,193
LT2 24,167 24,167
LT3 51,799 51,799
LT4 43,293 43,293
LT5 54,782 54,782
LT6 44,683 44,683
LT7 31,534 31,534
LT8 3,896 3,896
LT9 13,530 13,530

Water Quality Monitoring

The monitoring plan for the Le Sueur River Major Watershed was developed in conjunction with the Blue
Earth River and Watonwan River Major Watersheds.  The monitoring plan for the three watersheds
includes identical sampling protocol and sampling period.  The size of the project areas as well as budget
constraints limited the number of sampling sites, as well as stream data collected on water quality
parameters tested.

The Le Sueur River Watershed monitoring plan was developed to measure water quality and flow for the
Le Sueur River and other designated streams in the watershed.  The Le Sueur River monitoring plan in
Section 6 of the Le Sueur River Implementation Framework Workplan describes the parameters and
frequency of monitoring.  A full complement of water quality parameters was tested including phosphorus,
nitrate and sediment for the primary and secondary sites.  The tertiary sites were sampled at the same
frequency as the primary and secondary sites but the water quality parameters tested were limited. The
water quality parameters for the primary, secondary and tertiary sites are listed in Table 23.

The stream monitoring included water quality and flow measurements completed by multiple teams.  The
primary site, LP1, is a USGS gauging station with rating and sampling done by the USGS.  The secondary
sites, LS1, LS2, LS3, LS4, and LS5 were rated by the USGS, with water quality sampling and stream
height gauging done by Minnesota State University Water Resources Center Staff (MSUWRC).  The nine
tertiary sites were rated by MSUWRC.  The County Water Planners and the SWCD staff were trained by
the USGS and MSUWRC to provide consistency in the collection of stream water levels and water quality
samples. MSUWRC and county personnel surveyed the tertiary sites.  The survey data were digitized to
develop a cross section and reference table with monitoring reference information for each tertiary site.  A
site sheet was created for each tertiary site with the site location, cross section, and reference table for
sampling depth based on the height of water utilizing a staff gauge or measurement tape value.
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Table 23.  Water Quality Parameters Sampled.

Parameter Primary Sites Secondary
Sites

Tertiary Sites

Suspended Grain Size X X X

Total Suspended Solids  (TSS) X X X

Total Suspended Volatile Solids  (TSVS) X X

Total Phosphorus (not filtered)  (TP) X X

Total Dissolved Phosphorus (filtered)  (TDP) X X

Ortho Phosphorus(filtered)  (P-PO4) X X

Ammonia (filtered)  (N-NH3) X X

Nitrate + Nitrite (filtered)  (N-NO3/NO2)
 Referenced in report as N-NO3

X X

Chemical Oxygen Demand  (COD) X X

Chlorophyll-a  (CHL-a) X X

Fecal Coliform Bacteria X X

pH X X

Total Kjeldahl Nitrogen  (TKN) X X

Temperature X X

Dissolved Oxygen (DO) X X

Turbidity X X X

Conductivity X X X

Field Analysis EPA Method Number

Standard Methods-16th ed.

Conductivity 120.1

Dissolved Oxygen  (DO) 360.1

Water Quality Collection

Water quality samples were collected using standard USGS water sampling methods for the primary and
secondary sites with a depth-integrated water sampler. Water quality collection at the tertiary sites was
performed using a modified grab method of sampling.  The modified sampling method consisted of two
water sample collection options: 1) using a one or two liter sample bottle attached to a long PVC pole that
was inserted vertically into the water column; or 2) using a bucket attached to a long rope that was dropped
vertically into the water column.  The water samples were not depth integrated but instead were collected
just below the surface to mid-depth of the water column over the deepest point of stream to ensure adequate
flow throughout the sampling season.  The sampling site location, as indicated by the cross section diagram
of the site, was marked on the bridge structure to provide a consistent sampling site location.

Water quality sampling was performed by the USGS at the primary site, by MSUWRC staff at the
secondary sites, and by the County Water Planners and SWCD staff at the tertiary sites.  Field data sheets
for sampling sites are found in Appendix L.  Table 23 lists the water quality parameters tested by site
designation.

The samples were analyzed at the state certified Environmental Quality Lab at Minnesota State University,
Mankato.  The QA/QC Manual is on file at the lab.  All lab analyses were EPA approved methods as
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specified in the Code of Federal Regulations Clean Water Program, Title 40, Section 136.3 (Appendix M).
Table 24 lists the water quality parameters and analysis methods.

Table 24.  Water Quality Analysis Methods.

Laboratory Analysis EPA Method Number
Suspended Grain Size USGS Method

Total Suspended Solids  (TSS) 160.2

Total Suspended Volatile Solids  (TSVS) 160.4

Total Phosphorus(not filtered)  (TP) 365.1 (Lachat 10-115-01-1-C Block Digestion)

Total Dissolved Phosphorus(filtered) (TDP) 365.1 (Lachat 10-115-01-1-C Block Digestion)

Ortho Phosphorus(filtered)  (P-PO4) 365.1 (Lachat Method 10-115-01-1-A & -B)

Total Kjeldahl Nitrogen  (TKN) 351.2 (Lachat 10-107-06-2-E Block Digestion)

Ammonia (filtered)  (N-NH3) 350.1(Lachat Method 10-107-06-1-B)

Nitrate + Nitrite (filtered)  (N-NO3/NO2) 353.2 (Lachat Method 10-107-04-1-C & -A)

Chemical Oxygen Demand  (COD) HACH Reactor Digestion Method 410.4

Chlorophyll-a  (CHL-a) 1002G (Standard Methods-16th ed.)

Fecal Coliform Bacteria 909C   (Standard Methods-16th ed.)

Turbidity 180.1 (Hach-turbidimetric)

pH 150.1

Field Analysis EPA Method Number

Standard Methods-16th ed.

Conductivity 120.1

Dissolved Oxygen  (DO) 360.1

Precipitation

The South Central Minnesota County Comprehensive Water Planning Project (SCMCCWPP) Volunteer
Rain Gauge Network is located in the 13 county region in and near the project area.  The extensive network
of volunteers collected the precipitation data used for the project (Figure 4).  An average daily rainfall
record was created using the available data from the rain gauge sites within the sampled watersheds.  The
number of sites within the sampling watersheds varied from one to four sites.  Because the rain gauge
readers record precipitation at various times of the day, the daily precipitation data may be recorded for up
to 24 hours after the rainfall had occurred.  The precipitation recorded represents a total amount for the
proceeding 24-hour period. Additional information pertaining to the rain gauge locations and data are found
in Appendix N.
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Discharge Ratings

Stream discharge measurements were collected to determine the hydrologic conditions of the project area.
The discharge data provided the foundation to calculate the yield and estimates for several pollutants.
Additionally, the data were used to characterize each sub watershed’s hydrologic response to storm events.
Discharge is reported as cubic feet/second.

The USGS collected stream data on the Le Sueur and Maple Rivers.  The USGS obtained discharge
measurements at the primary and secondary sampling sites following USGS methodology using Price or
Pygmy current meters.  The USGS used the 1996 project data as well as historic data to develop the rating
curves for the primary and secondary sampling sites (Appendix O).  MSUWRC staff collected water
discharge measurements at the tertiary sites following USGS methodology using Price or Pygmy current
meters (Appendix O).  Table 25 summarizes discharge measurement collection.

Table 25.  Stream Flow Data Collection Methods.

Sub
Watersheds

Water Level Devices
and Methods

Discharge Measurements
Equipment and Organization

Rating Curve
Development

 Primary  USGS Gauging Station
 Price current meter
 USGS

USGS

 Secondary  USGS wire-weight gauge
 Price current meter
 USGS

USGS

 Tertiary  Staff gauge or surveying rod
 Pygmy or Price Current meter
 MSUWRC

MSUWRC
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Data Management and Statistics

Flow Calculation and Hydrographs

The rating curve is the relationship between the depth of the water and the amount of discharge (cubic feet
per second).  The discharge is calculated by measuring the flow at multiple points across the stream at a
particular stage.  The rating curve is created by measuring the discharge at a number of different water
depths (stages) and plotting the data to produce a curve.

The Le Sueur River at primary site, LP1, was located at a USGS gauging station with continuous flow data.
The USGS compiled the data record to obtain a daily average flow.  Primary site data did not require any
further modifications.  The USGS prepared a rating curve for LP1.  This rating curve was used to create a
hydrograph as discussed below.

Stage height measurements were obtained at the secondary sites, LS1, LS2, LS3, LS4, and LS5 using a
stationary USGS wire-weight gauge.  These stage height measurements were recorded during each
sampling session and at regular intervals between baseline and storm event sampling.  The USGS prepared
rating curves for LS1, LS2, LS3, LS4, and LS5.

The County Water Planners and Soil and Water Conservation Districts (SWCDs) staff collected stream
height data at the tertiary sites.  The data collections involved numerous sampling periods done at various
hours of the day.  Water height observations were made at the same time as water quality data collection
and at regular intervals between water sampling periods.  The measurements were made using a standard
metric fiberglass-surveying rod, measuring from a known location at each sampling site. The distance of
the known point to the water surface was recorded.

The hydrograph readings recorded at the secondary and tertiary sites were used to develop daily stream
flow data for each site. These data were plotted as stage height (y-axis) and date/time (x-axis) for the days
in the sampling season.  Through electronic means, curves were drawn through the plotted data.  This
process smoothed the somewhat fragmented site data.  The result was a continuous line that approximated
the hydrograph for each site. The resulting chart image was exported and then sampled electronically using
a digitizing program to obtain a discharge record for each day of the sampling season18.  Additional
information pertaining to the discharge relationships for the primary, secondary and tertiary sites is located
in Appendix O.

Load and Yield Calculations

Flow data is used to calculate the yield and load of water quality parameters.  Water quality constituent
(pollutant) load is calculated using the equation:

flow * concentration   =   load (pounds or tons)
             time

Water quality constituent (pollutant) yield is calculated using the equation:

             load                =    yield  (pounds/acre or tons/acre)
Sub watershed acres

The yield of pollutants expressed as pounds per acre or tons per acre of watershed normalizes the data
allowing the comparison among watersheds with varying area.  The yield and relative magnitude of the
water quality parameters tested will provide needed information in the selection of priority management
areas by the watershed team.  Flow records allow runoff response time or “flashiness” of a watershed to be
understood providing a crucial piece of information when selecting the Best Management Practices (BMPs)
for the implementation plan.  Loading for all water quality parameters at the primary and secondary sites
and for the TSS at tertiary sites was calculated by using FLUX, a model developed by the US Army Corps
of Engineers19.
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Watershed Assessment

Geographic Information System

The Geographic Information System (GIS) for the Greater Blue Earth River Watershed was created using
ARC/INFO Version 7.1.2 on a SUN Ultra30 workstation by MSUWRC.  All data were analyzed in
ARC/INFO except feedlot data, which were developed using ArcView.  Base layers were developed by
digitizing data or by acquiring data from other groups such as counties in the watershed, South Central
Minnesota County Comprehensive Water Planning Project (SCMCCWPP), Minnesota Department of
Transportation (MnDOT), Minnesota Department of Natural Resources (MN DNR), Land Management
Information Center (LMIC), Minnesota Pollution Control Agency (MPCA), Minnesota Board of Water and
Soil Resources (BWSR), Minnesota Department of Agriculture (MDA), University of Minnesota (U of M),
Natural Resources Conservation Service (NRCS), United States Geological Survey (USGS), and United
States Fish and Wildlife Service (USFWS).  Scale of the spatial data ranged from 1:8,000 to 1:24,000.
Databases were developed and joined with the spatial data.  Although the GIS was used to analyze data
related to ground conditions during the 1996 water monitoring period, most data were pre-1996, resulting
in best estimate ground conditions for the monitoring period.

The GIS base layers used in the project include hydrographic data (streams, public ditch systems, lakes);
watershed boundaries (major, minor, sampling, lake); sampling sites; National Wetlands Inventory
wetlands; precipitation; land cover/land use; feedlots; Conservation Reserve Program (CRP); transportation
(roads and road easements); soils; slope; water quality (TSS); and other boundaries (county, township,
section, municipal).  A summary of the data is listed below.

1. Land Cover/Land Use: The following GIS coverages were combined to represent the 1996 landscape.
The base coverage, Minnesota Land Use and Cover - Agricultural and Transition Areas, represents ground
conditions during the years, 1988 – 1990.  The National Wetlands Inventory (NWI) wetland data represent
the time period from 1979-1988.  County based CRP parcel coverages from 1996 were obtained from the
Minnesota Department of Agriculture.  Spatial road data were obtained from the Minnesota Department of
Transportation (MnDOT) Base Map ’98.

2. Feedlots:  The feedlot site locations represent data compiled from county based feedlot information.
Counties provided spatial data and attribute information or provided hard copy maps of feedlot locations.
Feedlot data may be historic or current.  A composite inventory was completed to display a general picture
of animal operations, including historic and present day locations.  These data were compiled using
ArcView.

3. Hydrography:  Streams, lakes, public drainage ditch systems, and watershed (major, minor, lake)
boundary data provide the base map hydrographic data obtained from the 13 County ARC/INFO GIS
developed by the MSUWRC.  Sampling sites were located on and digitized from 7.5 minute USGS
topographic quadrangle maps. Sampling watersheds were delineated from sampling site locations to
intersect preexisting minor watershed boundaries onto the quadrangle maps using height of land and
drainage information.  Sampling sites and watersheds were digitized and ARC/INFO coverages were
created.  The National Wetlands Inventory, obtained from the State of Minnesota, was reviewed and
updated by the MN DNR in 1991-1994.

4. Precipitation:  Precipitation data for the sampling watersheds were generated using data collected by the
SCMCCWPP Rain gauge Network.  Data were entered into the HIDEN program using the State
Climatology methodology.  Grid files were created from the HIDEN data using Surfer (Golden Software).
The ARC/INFO sample shed file was used to incorporate the sampling shed data with the grid files.  Grids
were created by month and combined using the grid math command to develop a cumulative total for the
monitoring period (April 1, 1996 through November 21, 1996).  The precipitation results are reported as the
average volume of water in inches that fell within each sampling shed area (square meter inches/square
meters) by month and by total monitoring period.
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5. Soil:  Soil data from the SSIS program generated files at the U of M were converted to township based
EPPL7 files by U of M.  These data were processed by BWSR to compile the data into county based
ARC/INFO coverages.  MSUWRC appended the MnDOT county boundary arcs into each county soil
coverage to complete the necessary edge matching.  County soil files were completed for Blue Earth,
Faribault, Freeborn, Le Sueur, Steele, and Waseca Counties using the SSIS data.  ARC/INFO soil
coverages were obtained for Jackson and Martin Counties from LMIC.  The MSU Water Resources Center
appended the MnDOT county boundary arcs into the county soil coverages to complete the necessary edge
matching between counties.  The ARC/INFO county soil coverages were map joined to create a composite
ARC/INFO soil coverage for the Greater Blue Earth River Watershed.

6. Slope:  The USGS DEMS were used to create an ARC/INFO grid for the entire Greater Blue Earth River
Watershed.  The grid was converted to a polygon coverage with four slope classes: 0%, > 0% <= 3%,  >
3% <= 6%, > 6%. Major watershed and sampling watershed boundaries were unioned to the slope
coverage.

7. Stream gradient: Points were digitized at the intersection of the primary sub watershed stream with each
10 foot elevation contour (USGS 24,000 series topographic maps). These data were used to create elevation
change attribute information for each stream segment. Stream segment length as miles was used to
calculate change in elevation (feet) per stream mile.  Subsequent calculations determined weighted stream
gradient. The percent of each stream segment (based on 10 foot or less elevation change) to the total length
of the primary stream was calculated. The calculated feet/mile was then multiplied by its percent of the
stream. All stream segment values were then summed to calculate the weighted stream gradient for the
primary sub watershed stream.
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GIS Analysis

Additional ARC/INFO coverages were created from various combinations and queries of the base GIS
layers at the direction of the watershed technical committee.  Three buffer coverages were constructed from
the stream coverage to define 16 foot, 99 foot, and 300 foot riparian areas for each stream in each sampling
watershed.  The three buffer coverages were used to create a representation of the riparian zone and
extended riparian zones for selected coverages.  Table 26 summarizes the additional coverages created.

Table 26.  Derived GIS Coverages for the Le Sueur River Major Watershed.

Coverage Created Coverage(s) Used
Updated Land Cover/Land Use Minnesota Land Use - Agricultural and Transition Areas

1996 MDA CRP parcels
National Wetlands Inventory wetlands
1998 MnDOT road and road easements
Sampling watersheds

Land Cover/Land Use Land Cover/Land Use (Updated)
Riparian Zones 16, 99, 300 Foot Clip

Land Cover/Land Use Land Cover/Land Use (Updated)
And Highly Erodible Lands Soil

Land Cover/Land Use Land Cover/Land Use (Updated)
And Highly Erodible Lands Soil 16, 99, 300 Foot Clip
Riparian Zones

Land Cover/Land Use Land Cover/Land Use (Updated)
And Hydric Soil Soil

Land Cover/Land Use Land Cover/Land Use (Updated)
And Lakeshed Lakeshed

Potential Restorable Soil
Wetland Areas National Wetlands Inventory wetlands

Revised Universal Soil Land Cover/Land Use (Updated)
Loss Equation (RUSLE) Soil

Revised Universal Soil Land Cover/Land Use (Updated)
Loss Equation (RUSLE) Soil
Riparian Zones 16, 99, 300 Foot Clip

Slope USGS DEM
Sampling watersheds

Slope Riparian Zones USGS DEM
Sampling watersheds
16, 99, 300 Foot Clip

Stream Gradient Stream
Open Ditch
Sampling watersheds
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Soil Erosion Potential

The soil erosion potential was calculated using the Revised Universal Soil Loss Equation (RUSLE) for
sheet and rill erosion predictions. The RUSLE equation is A = R FACTOR * K FACTOR * L S FACTOR
* C FACTOR * P FACTOR where A is equal to the computed soil loss in tons/acres/year. Corn/soybean
rotation, moderate residue cover, with no special practices were applied to all cultivated land acres in the
watersheds. The factors and values used are listed as follows:

R FACTOR  (Rainfall and runoff)
120 Blue Earth County
135 Faribault County
140 Freeborn County
120 Le Sueur County
135 Steele County
130 Waseca County

K FACTOR  (Soil erodibility)
K values assigned by specified soil unit and adjusted for RUSLE zone 100 B/C
0.17 adjusted to 0.15
0.20 adjusted to 0.17
0.24 adjusted to 0.22
0.28 adjusted to 0.26
0.32 adjusted to 0.30
0.37 adjusted to 0.35
0.43 adjusted to 0.40

LS FACTOR (Slope length and steepness)
LS value assigned to a specified soil unit

C FACTOR  (Cover and management)
0.16   cultivated land
0.02   grassland/CRP
0.003  forested
0.26   urban and industrial
0.15   farmsteads and other rural developments
0.45  gravel pits and open mines
0.0   lakes and deeper water wetlands
0.0    shallow or "seasonal" wetlands (e.g. types 1, 2, and 3) = 0.003

P FACTOR  (Support practice)
1.0 Assume no special practices on any cultivated land  (a constant of 1)

Potential Restorable Wetlands

The potential restorable wetland areas were identified using the soil land capability classification.  Soils
were regrouped using the IIIw or IVw soils to represent the drained and potentially restorable wetlands and
the Vw, VIw, VIIw, VIIIw soils to represent present wetlands.  Other soil land capability classifications
were grouped as non-potentially restorable wetlands or as water.
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Results

Land Use/Land Cover

General land use within the Le Sueur River sub watersheds and watershed acres are found in Table 27.
Overall, the Le Sueur River Watershed is dominated by agricultural use showing greater than 82.0 percent
(580,882 acres) of land under cultivation, ranging from 60.5 to 92.2 percent.  Forested areas are located
along streams, within river valleys, or consist of smaller wooded areas around farms or rural residences.
The forested areas are minimal, covering approximately 3.8 percent (27,095 acres) of the land in the entire
watershed, ranging from 1.5 to 7.1 percent.  Grasslands are present as pastures, CRP, set-aside, and
roadside ditches, constituting approximately 5.6 percent (39,881 acres) of the land cover, ranging from 2.7
to 9.7 percent.  Open water covers approximately 1.6 percent (11,423 acres) of the land, ranging from 0.01
to 8.9 percent.  Wetlands cover approximately 3.6 percent (25,169 acres) of the watershed, ranging from
0.4 to 16.0 percent.  Rural and urban areas each contribute to approximately 1.4 percent (10,254 acres) and
0.8 percent (5,818 acres) of the land use, respectively.  The sub watersheds are described and located in
Figure 2, page 28 and Plate III, located at the end of this report. contains a map constructed from the GIS
Land Cover/ Land Use data for the Le Sueur River Major Watershed.

Table 27.  Percent Land Use/Land Cover in the Le Sueur River Sub Watersheds.

Sub 
Watershed

Individual 
Watershed 

Acres Cultivation
Exposed 

Soil Forested Grassland
Open 
Water Road

Rural 
Residences Urban Wetlands

LP1 103,940 78.7% 0.1% 7.1% 6.1% 0.1% 1.1% 1.8% 1.3% 3.8%

LS1 67,005 85.2% 0.0% 4.7% 5.2% 0.2% 1.1% 1.2% 0.6% 1.8%

LS2 67,594 84.3% 0.0% 4.5% 5.0% 0.4% 0.9% 1.4% 1.0% 2.5%

LS3 58,701 86.4% 0.0% 2.3% 4.6% 0.4% 1.1% 1.2% 0.5% 3.5%

LS4 35,308 64.7% 0.0% 3.7% 7.3% 8.9% 1.0% 1.7% 1.7% 11.0%

LS5 81,610 80.8% 0.1% 4.7% 9.7% 0.3% 1.0% 1.4% 0.2% 1.8%

LT1 26,193 60.5% 0.1% 3.6% 8.2% 6.9% 1.2% 1.7% 1.8% 16.0%

LT2 24,167 85.6% 0.0% 2.1% 4.5% 0.3% 1.0% 1.6% 0.1% 4.8%

LT3 51,790 81.8% 0.0% 3.1% 5.0% 3.5% 0.9% 1.2% 0.4% 4.1%

LT4 43,293 92.2% 0.0% 1.5% 2.7% 0.0% 1.0% 1.4% 0.3% 0.8%

LT5 54,782 85.7% 0.0% 1.6% 3.8% 3.1% 1.0% 1.3% 1.7% 1.7%

LT6 44,683 83.9% 0.0% 2.5% 4.6% 4.1% 1.0% 1.4% 0.4% 2.0%

LT7 31,534 90.9% 0.0% 1.6% 3.0% 0.0% 1.0% 1.5% 1.5% 0.4%

LT8 3,896 84.9% 0.0% 3.5% 5.3% 0.0% 1.4% 1.3% 0.4% 3.1%

LT9 13,530 76.0% 0.0% 4.2% 8.4% 0.2% 1.0% 2.1% 0.1% 8.0%
Overall Total Coverage 82.0% 0.03% 3.8% 5.6% 1.6% 1.0% 1.4% 0.8% 3.6%

Land Ownership

According to the local county water plans, approximately 98 percent of the lands in Le Sueur River
Watershed are privately owned (Appendix G).

Soil Erosion Estimates [Revised Universal Soil Loss Equation (RUSLE)]

The Revised Universal Soil Loss Equation (RUSLE) was used to estimate potential sheet and rill soil
erosion in the watershed.  A corn/soybean rotation and moderate residue cover was assumed for all
cultivated land, and no special practices were assumed on any cultivated land.  Table 28 summarizes the
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estimated soil erosion for each sub watershed in the Le Sueur River Major Watershed.  RUSLE data were
estimated for each sub watershed and for 16, 99 and 300 foot riparian zones within each sub watershed.

The estimated soil loss in the entire Le Sueur River Watershed according to individual sub watersheds
ranged from 0.9 to 2.4 tons/acre/year.  The estimated soil loss in the 16 foot riparian zone was
considerably lower compared to that calculated in the 99 and 300 foot riparian zones, ranging from 0.4 to
1.0 tons/acre/year.  The estimated soil loss calculated in the 99 foot riparian zone ranged from 0.6 to 2.2
tons/acre/year.  The estimated soil loss calculated in the 300 foot riparian zone ranged from 1.0 to 3.4
tons/acre per year, containing the highest value of soil loss at County Ditch 30 in sub watershed LT8.
Because there is much uncertainty associated with the prediction of soil erosion, it is probably more useful
to consider the predicted values relative to each other than as “stand-alone” numbers.  Sub watershed LT8
contains the highest calculated values for soil erosion potential when compared to the other sub watersheds
for the entire sub watershed and the riparian zones.  Plate IV, located at the end of the report contains a
map of soil erosion potential for the Le Sueur River Major Watershed.  This shows sheet and rill erosion
predictions in tons per acres derived from soil map units and land use type.

Table 28. Revised Universal Soil Loss Equation (RUSLE) Results by Sub Watershed and Riparian
Zones in the Le Sueur River Watershed.

Sub Watershed Stream Name
Tons/ac/year 

Shed
Tons/ac/year 
16 Ft. Zone

Tons/ac/year 
99 Ft. Zone

Tons/ac/year 
300 Ft. Zone

LP1 Le Sueur River 1.8 0.7 1.6 2.5

LS1 Maple River 1.3 0.5 1.1 1.8

LS2 Big Cobb River 1.2 0.5 0.9 1.4

LS3 Little Cobb River 1.1 0.4 0.7 1.2

LS4 Judicial Ditch 11 1.9 0.6 1.1 1.9

LS5 Le Sueur River 2.0 0.5 0.8 1.4

LT1 Creek to Le Sueur River 1.3 0.9 1.0 1.2

LT2 Bull Run Creek 1.4 0.5 0.8 1.7

LT3 Rice Creek 1.2 0.5 0.6 1.1

LT4 County Ditch 3 1.3 0.6 0.7 1.1

LT5 Maple River 0.9 0.5 0.6 1.0

LT6 Big Cobb River 1.3 0.5 0.7 1.2

LT7 Boot Creek 1.4 0.7 0.8 1.2

LT8 County Ditch 30 2.4 1.0 2.2 3.4

LT9 Iosco creek 2.3 0.6 1.0 1.9

Slope

The slope of lands within each of the watersheds was calculated based upon the USGS Digital Elevation
Model (DEM) data.  The slope data were grouped into four general slope categories that correspond to
common soil slope categories (Table 29).  The location of high slope areas within a watershed can affect
potential soil erosion.

The percentage of land within each sub watershed containing no slope ranges from 6 to 21 percent.
Approximately 15 percent (103,647 acres) of the Le Sueur River Watershed is basically flat land.  The
percentage of land within each sub watershed containing greater than zero percent slope and less than three
percent slope ranges from 22 to 55 percent.  Approximately 39 percent (274,221 acres) of the Le Sueur
River Watershed is located within this slope range.  The percentage of land within each sub watershed
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containing greater than three percent slope and less than six percent slope ranges from 17 to 24 percent.
Approximately 21 percent (142,230 acres) of land within the watershed contain greater than three percent
slope and less than six percent slope within the watershed.  The percentage of land within each sub
watershed containing greater than six percent slope ranges from 8 to 51 percent.  Approximately 27 percent
(187,929 acres) of the land in the Le Sueur River Watershed have a slope of greater than 6 percent.  Plate I
is a shaded relief map of the Le Sueur River Major Watershed that was constructed from DEM data and
hydrographic GIS layers.  Plate II is a map of the slope characteristics (percent slope) derived from DEM
data, which is located at the end of this report.

Table 29. Percent of Sub Watershed Land by Slope Category.

DEM Slope Category

Sub Watershed Stream Name 0% >0% <=3% >3% <=6% >6%

LP1 Le Sueur River 10 37 21 32

LS1 Maple River 21 45 16 19

LS2 Big Cobb River 19 46 18 17

LS3 Little Cobb River 17 48 20 16

LS4 Judicial Ditch 11 17 25 19 39

LS5 Le Sueur River 7 24 22 47

LT1 Creek to Le Sueur River 21 28 18 34

LT2 Bull Run Creek 14 47 21 18

LT3 Rice Creek 18 37 22 24

LT4 County Ditch 3 12 39 24 26

LT5 Maple River 19 55 17 8

LT6 Big Cobb River 15 38 20 27

LT7 Boot Creek 10 39 24 27

LT8 County Ditch 30 7 33 19 41

LT9 Iosco creek 6 22 21 51
Watershed 15 39 20 27

Table 30 lists the percent of land by slope category within a 99 foot riparian zone of each stream within the
watershed.  This riparian zone is of interest, since implementation practices within this area are often
feasible with landowners.  The percent of land within each sub watershed in the 99 foot zone with no slope
ranges from 3 to 27 percent, or overall in the Le Sueur River Watershed approximately 19 percent or
134,916.5 acres are flat.  The percent of land within each sub watershed containing greater than 0 percent
slope and less than three percent slope within the 99 foot riparian zone ranges from 12 to 42 percent.
Approximately 29 percent or 204,772 acres of the Le Sueur River Watershed is located within this slope
range.  The percentage of land within each sub watershed containing greater than three percent slope and
less than six percent slope within the 99 foot riparian zone ranges from 14 to 22 percent.  Approximately 19
percent or 132,542.7 acres of land within the watershed contain greater than three percent slope and less
than six percent slope within the watershed.  The percentage of land within each sub watershed containing
greater than six percent slope within the 99 foot riparian zone ranges from 14 to 65 percent.  Approximately
33 percent or 257,938 acres of the Le Sueur River Watershed have a slope of greater than 6 percent within
the 99 foot riparian zone.  Additional slope data are located in Appendix P.
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Table 30.  Percent of Sub Watershed Land Within the 99 Foot Riparian Zone by Slope Category.

DEM Slope Category

Sampling Shed Stream Name 0% >0% <=3% >3% <=6% >6%

LP1 Le Sueur River 10 20 17 53

LS1 Maple River 20 22 14 44

LS2 Big Cobb River 27 26 15 32

LS3 Little Cobb River 20 33 19 28

LS4 Judicial Ditch 11 15 27 20 39

LS5 Le Sueur River 14 26 21 39

LT1 Creek to Le Sueur River 24 29 18 29

LT2 Bull Run Creek 22 35 19 25

LT3 Rice Creek 23 31 20 26

LT4 County Ditch 3 27 36 21 16

LT5 Maple River 24 42 20 14

LT6 Big Cobb River 17 36 22 24

LT7 Boot Creek 23 36 22 20

LT8 County Ditch 30 3 12 19 65

LT9 Iosco creek 11 23 20 46

Watershed 19 29 19 33

Erodible Lands

GIS was used to compare highly erodible lands (HEL), potentially highly erodible lands (PHEL) and non
highly erodible lands (NHEL).  Table 31 is a summary of the data for each sampling watershed.  The data
were calculated for 16, 99 and 300 foot riparian areas.  Additional tables of this data can be found in
Appendix Q.

The summary table lists the percentage of cultivated lands that are classified as either HEL or PHEL for
each sub watershed.  Column two and three represent the total watershed area.  The percentage does not
equal 100 percent due to a small amount of land for which the data did not apply.  The range of highly and
potentially erodible land according to each sub watershed ranges from 1 to 18 percent. When considering
only cultivated acres erodible lands ranges from about 1 to 14 percent.

In the upper portion of the watershed, soil erosion potential is greatest throughout the watershed and
specifically around those areas adjacent to the natural river systems of the Le Sueur River and its
tributaries. (See Plate IV).



44

Table 31.  Percent of Highly Erodible Land (HEL) and Potentially Highly Erodible
 Land (PHEL) By Sub Watershed.

Sub Watershed Stream Name

Cultivated 
HEL & PHEL 

Lands
Total HEL & 
PHEL Lands

LP1 Le Sueur River 5.2% 9.6%
LS1 Maple River 3.6% 5.8%
LS2 Big Cobb River 2.6% 4.2%
LS3 Little Cobb River 2.4% 3.2%
LS4 Judicial Ditch 11 8.8% 12.4%
LS5 Le Sueur River 13.5% 18.1%
LT1 Creek to Le Sueur River 6.3% 9.1%
LT2 Bull Run Creek 4.4% 6.1%
LT3 Rice Creek 2.5% 3.8%
LT4 County Ditch 3 3.8% 4.4%
LT5 Maple River 0.9% 1.2%
LT6 Big Cobb River 7.3% 9.2%
LT7 Boot Creek 7.1% 7.7%
LT8 County Ditch 30 11.7% 13.9%
LT9 Iosco creek 12.1% 16.7%

Feedlots

There are 857 inventoried feedlots with a total of 273,490 animal units or 0.4 animal units per acre in the
Le Sueur River Watershed.  Feedlot data were obtained from county offices and represent the best available
information. These data provide a best estimate of feedlot site location and total animal units, however in
some cases the inventory of feedlot sites or total animal units may be incomplete.  Additionally, feedlot
data are frequently subject to change.  Efforts are in progress in the counties to develop a more
comprehensive and consistent feedlot database.  Based on these compiled data for the Le Sueur River
Watershed, there are 2.6 acres available per animal unit ranging from 1.5 to nearly 7.4 acres per animal
unit.  Available cultivated acres are slightly less. The sub watershed description gives a detailed description
of the number and location of feedlots.  Feedlot locations in the Le Sueur River Watershed are shown in
Figure 5.  Table 32 indicates the number of feedlots by sub watershed in the Le Sueur River Watershed.
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Table 32.  Feedlot Data in the Le Sueur River Watershed.

Sub Stream Shed Number of Animal Units AU/Acre Acres Cult Ac/
Watershed Name Acres  Feedlots  (AU) /AU AU

LP1 Le Sueur River 103,940 110 31,186 0.30 3.33 2.62
LS1 Maple River 67,005 87 37,855 0.56 1.77 1.51
LS2 Big Cobb River 67,594 94 44,972 0.67 1.50 1.27
LS3 Little Cobb River 58,701 70 26,832 0.46 2.19 1.89
LS4 Judicial Ditch 11 35,308 51 15,983 0.45 2.21 1.43
LS5 Le Sueur River 81,610 92 18,219 0.22 4.48 3.62
LT1 Creek to Le Sueur River 26,193 22 3,564 0.14 7.35 4.45
LT2 Bull Run Creek 24,167 39 15,002 0.62 1.61 1.38
LT3 Rice Creek 51,790 46 14,807 0.29 3.50 2.86
LT4 County Ditch 3 43,293 61 15,285 0.35 2.83 2.61
LT5 Maple River 54,782 58 14,334 0.26 3.82 3.27
LT6 Big Cobb River 44,683 60 17,769 0.40 2.51 2.11
LT7 Boot Creek 31,534 33 7,141 0.23 4.42 4.01
LT8 County Ditch 30 3,896 6 2,548 0.65 1.53 1.30
LT9 Iosco creek 13,530 25 6,824 0.50 1.98 1.51

Unsampled Area 3,813 3 1,170 0.31 3.26 not available

Precipitation

Historic data were obtained from the Minnesota State Climatology Office to compare the 1996 sampling
period to similar time periods in previous years.  The State Climatology Office, using 30 to100 years of
historic data, compiled average monthly precipitation data for Minnesota cities.  Data in Table 33 is
representative of south central Minnesota.  The data show that the highest precipitation amounts within the
project area of the Le Sueur River Watershed were at Mankato, with precipitation of 142 percent of the
normal, respectively.  The documented precipitation for the cities of Winnebago and Waseca, which are
also located within the project area of the Le Sueur River Watershed ranged from 101 to 109 percent of the
normal.  The precipitation data collected for other southern Minnesota cities located in the Blue Earth and
Watonwan River Watersheds are comparable to that collected in the Le Sueur River Watershed (Table 33).

Table 33.  Historic Precipitation Averages for Selected South Central Minnesota Cities.

City Historic 1996 Percent of
Average Average  Normal 

(Apr-Nov) (Apr-Nov) Rainfall
Blue Earth 26.52 23.25 88%
Fairmont 24.94 24.39 98%
Mankato 24.76 35.23 142%
New Ulm 24.9 25.77 103%

Owatonna 26.16 24.65 94%
St. James 23.72 29.63 125%
Waseca 25.56 27.74 109%
Windom 24.98 29.88 120%
Winnebago 25.33 25.65 101%
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Figure 5.   Feedlot Site Locations in the Le Sueur River Watershed.

0 - 50
> 50 - 500

> 500 - 1000
> 1000

Site    Animal Units
#

$

%

Ñ

Sub                                               Feedlot       AU          Acres        Cult Ac
Watershed       Acres        AU        Sites        /Acre          /AU           /AU
-------------       --------      --------     -------       --------       --------        --------
LP1              103,931      31,186      110           0.30           3.33          2.62
LS1                67,005      37,855        87           0.56           1.77          1.51
LS2                67,594      44,972        94           0.67           1.50          1.27
LS3                58,701      26,832        70           0.46           2.19          1.89
LS4                35,308      15,983        51           0.45           2.21          1.43
LS5                81,610      18,219        92           0.22           4.48          3.62
LT1                26,193        3,564        22           0.14           7.35          4.45
LT2                24,167      15,002        39           0.62           1.61          1.38
LT3                51,799      14,807        46           0.29           3.50          2.86
LT4                43,293      15,285        61           0.35           2.83          2.61
LT5                54,782      14,334        58           0.26           3.82          3.27
LT6                44,683      17,769        60           0.40           2.51          2.11
LT7                31,534        7,141        33           0.23           4.42          4.01
LT8                  3,896        2,548          6           0.65           1.53          1.30
LT9                13,530        6,824        25           0.50           1.98          1.51
Unsampled       3,813        1,170          3           0.31           3.26          not avail
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Data collected by the SCMCCWPP (South Central Minnesota County Comprehensive Water Planning
Project) Volunteer Rain Gauge Reader Network were used to develop the estimated monthly precipitation
by sampling sub watershed as shown in Table 34.  Although there were 40 volunteer readers, the locations
of the rain gauge readers were unevenly distributed in the Le Sueur River Watershed.  The number of rain
gauge readers within the sampling watersheds varied from zero to four readers.  Table 34 shows that all
areas of the watershed received the majority of their precipitation in June and August.  Precipitation in June
ranged from 2.86 inches to 6.65 inches.  Precipitation in August ranged from 4.87 to 8.56 inches.  Total
average precipitation for the sampling season ranged from 16.82 to 28.26 inches showing great variability
in precipitation across the watershed.

In addition to the discrete precipitation values, as reported in Table 34, the precipitation data for the
sampling sub watersheds were calculated using a grid model to develop a cumulative total for the
monitoring period.  By using the model, the monthly precipitation data are treated as continuous data.  The
continuous precipitation data are found in Appendix N.
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Ave    Range n Ave    Range n Ave    Range n Ave     Range n Ave    Range n Ave  Range n Ave    Range n Ave     Range n
LP1 0.85 (0.80-0.89) (2) 3.63 (3.33-3.93) (2) 5.81 (5.66-5.96) (2) 1.81 (1.76-1.85) (2) 7.60 (6.64-8.56) (2) 1.49 (1.47-1.50) (2) 2.19 (2.16-2.21) (2) 2.89 (2.89) (1)
LS1 ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0)
LS2 1.02 (1.02) (1) 3.09 (3.06-3.12) (2) 5.10 (3.72-6.47) (2) 1.11 (0.95-1.41) (3) 6.42 (5.85-7.37) (3) 1.69 (1.57-1.81) (2) 2.56 (2.05-3.07) (2) 2.33 (2.33) (1)
LS3 ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0)
LS4 0.95 (0.95) (1) 3.69 (3.69) (1) 5.31 (4.96-5.58) (3) 1.46 (1.46) (1) 6.69 (5.75-7.47) (3) 1.45 (1.30-1.59) (2) 1.97 (1.97) (1) 2.58 (2.58) (1)
LS5 0.84 (0.80-0.87) (3) 2.86 (2.51-3.33) (4) 3.74 (2.86-4.36) (4) 1.30 (1.27-1.32) (3) 7.15 (7.09-7.21) (2) 1.52 (1.24-1.80) (2) 3.06 (2.74-3.38) (2) 3.35 (2.78-3.92) (2)
LT1 0.74 (0.74) (1) 3.87 (3.87) (1) 6.65 (6.65) (1) 1.79 (1.79) (1) 5.71 (5.71) (1) 3.72 (3.72) (1) 1.89 (1.89) (1) 3.89 (3.89) (1)
LT2 0.90 (0.90) (1) 2.52 (2.52) (1) 3.64 (3.64) (1) 1.51 (1.51) (1) 6.94 (6.94) (1) 1.52 (1.52) (1) 2.67 (2.67) (1) 2.56 (2.56) (1)
LT3 0.70 (0.57-0.82) (2) 4.10 (4.06-4.13) (2) 3.72 (3.54-3.89) (2) 1.64 (1.51-1.76) (2) 6.13 (5.78-6.48) (2) 2.61 (2.12-3.09) (2) 2.02 (1.95-2.09) (2) ND NA (0)
LT4 0.21 (0.21) (1) 3.28 (3.28) (1) 6.47 (6.47) (1) 1.94 (1.94) (1) 7.20 (7.20) (1) 1.66 (1.66) (1) 1.17 (1.17) (1) ND NA (0)
LT5 ND NA (0) 2.52 (2.52) (1) 3.97 (3.97) (1) 1.40 (1.40) (1) 6.78 (6.78) (1) 2.15 (2.15) (1) ND NA (0) ND NA (0)
LT6 0.94 (0.91-0.97) (2) 3.05 (2.94-3.16) (2) 4.66 (4.46-4.85) (2) 1.79 (1.45-2.12) (2) 6.06 (4.87-7.25) (2) 2.23 (2.10-2.36) (2) 2.87 (2.84-2.89) (2) ND NA (0)
LT7 0.87 (0.87) (1) 2.32 (2.32) (1) 3.94 (3.94) (1) 1.98 (1.98) (1) 5.77 (5.77) (1) 2.37 (2.37) (1) 2.62 (2.62) (1) 2.86 (2.86) (1)
LT8 ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0)
LT9 ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0) ND NA (0)

Total April 1 to Nov.  21
   n

LP1 (1-2)
LS1 (0)   Ave: Average precipitation recorded by volunteer readers located within sampling sub watershed
LS2 (1-3)   Range:
LS3 (0)   n:
LS4 (1-3)   ND:
LS5 (2-4)   NA:
LT1 (1)
LT2 (1)

LT3 (0-2)

LT4 (0-1)

LT5 (0-1)

LT6 (0-2)

LT7 (1)

LT8 (0)

LT9 (0)

November 1-21

Table 34.  Estimated Monthly Precipitation by Sampling Sub Watershed

MayApril August

Sampling   
Sub 

Watershed JulyJune

Average and Range of Precipitation in Inches April 1, 1996 - November 21, 1996

September October

Range of precipitation recorded by volunteer readers located within sampling sub watershed

22.73

ND
24.10
23.82
28.26

Number of volunteer readers (SCMCCWPP Volunteer Rain Gauge Reader Network)
No data

ND

ND

22.26

20.92

21.93

16.82

21.60

Not Applicable

Sampling   
Sub 

Watershed
Ave

26.27
ND

23.32
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Stream Gradient

Stream gradient is expressed as the change in elevation (feet) per stream mile.  Weighed stream gradient
considers the relative portion of the each stream segment with its drop in elevation.  The weighted stream
gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  The headwater streams show
the highest gradients with gradients decreasing downstream.  Stream gradient data are found in Table 35 for
the Blue Earth River Watershed.  A more detailed description of the results is located in Appendix S.

Table 35.  Weighted Stream Gradients in the Le Sueur River Watershed.

Sub Stream Weighted Stream 
Watershed Name Gradient (ft/mile)

LP1 Le Sueur River 4.3
LS1 Maple River 3.5
LS2 Big Cobb River 3.6
LS3 Little Cobb River 5.1
LS4 Iosco Creek to Judicial Ditch 11 1.7
LS5 Le Sueur River 5.1
LT1 County Ditch 2 to Unnamed Creek 5.3
LT2 Bull Run Creek 6.6
LT3 Rice Creek 4.7
LT4 County Ditch 3 4.4
LT5 Maple River 5.8
LT6 Cobb Creek Ditch to Big Cobb River 6.9
LT7 Boot Creek 7.2
LT8 County Ditch 30 12.8
LT9 Iosco Creek 14.3

Wetlands

The majority of the pre-settlement wetlands in Le Sueur River Watershed were drained over the past 100
years to increase the amount of productive agricultural cropland.  Wetlands can serve a variety of functions
when strategically located in the watershed.  Some of these functions include reducing flow, providing a
sink for sediment and nutrients, and providing habitat for wildlife.  The land use/land cover data for the
entire watershed estimate that approximately 3.6 percent of the Le Sueur River Watershed are wetlands.
The National Wetlands Inventory (NWI) data show that about 3.4 percent of wetlands are present.  The
land capability classification of soils estimates that approximately 1.3 percent of the watershed is wetland.
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Potentially Restorable Wetlands

Approximately 89 percent of the wetlands have been lost in the Le Sueur River Watershed.  The class IIIw
and IVw soil land capability classification of soil indicates potential restorable wetland areas. GIS used soil
data to determine areas of potentially restorable wetlands by identifying soils with IIIw and IVw land
capability classifications that do not correspond to areas occupied by open water or other present day
wetlands.  Specifically related to these soil classifications, there is a potential to restore 10.8 percent
(77,046 acres) of land in the entire watershed, as some type of wetland.  The present wetlands and
potentially restorable wetlands suitable for wetland restoration is scattered throughout the Le Sueur River
Major Watershed, which can be observed in Plate V located at the end of the report.  Table 36 shows the
percent of each sampling watershed that represents areas of potentially restorable wetlands.  Non wetlands
are soils without wetland characteristics as defined by the soil and land capability classification.

Table 36. Percent of Potentially Restorable Wetland Area by Sub Watershed.

Sub Watershed Stream Name Water
Present 
Wetland

Potentially 
Restorable

  Non  
Wetland

LP1 Le Sueur River 0.1% 1.9% 11.8% 86.2%

LS1 Maple River 0.2% 2.0% 14.4% 83.5%

LS2 Big Cobb River 0.4% 2.7% 11.9% 84.9%

LS3 Little Cobb River 0.4% 2.1% 11.7% 85.8%

LS4 Judicial Ditch 11 9.0% 0.4% 12.7% 77.9%

LS5 Le Sueur River 0.4% 1.4% 14.7% 83.4%

LT1 Creek to Le Sueur River 7.1% 0.2% 11.3% 81.4%

LT2 Bull Run Creek 0.3% 1.5% 12.0% 86.2%

LT3 Rice Creek 3.5% 0.9% 4.4% 91.3%

LT4 County Ditch 3 0.0% 0.0% 9.0% 91.0%

LT5 Maple River 3.2% 0.7% 4.2% 91.9%

LT6 Big Cobb River 4.2% 0.4% 10.6% 84.9%

LT7 Boot Creek 0.0% 0.7% 9.5% 89.8%

LT8 County Ditch 30 0.0% 0.0% 11.8% 88.2%

LT9 Iosco Creek 0.2% 0.6% 9.6% 89.6%
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Hydrologic Period

The water quality and quantity sampling period for the project began on April 8, 1996 and ended on
November 21, 1996.  The data collection began shortly after snowmelt and continued into September.  Due
to dry conditions, sampling ended.  However, a large rainfall/snowfall event occurred on November 17.
Sampling resumed in order to evaluate that storm event.

The monitoring period included five baseline sampling collections and six storm events.  Figure 6 shows
the approximate time line of the sampling season.  Event sampling dates vary slightly among the different
sampling sites.  This variation is due to the runoff characteristics of each sub watershed sampled and the
weather patterns during the sampling season.  Event sampling continued at the primary and secondary sites
well after the events had ended at the tertiary sampling sites.

Baseline period
Event period

Baseline period

Event period

Baseline period

Event period

Event period

Baseline period

Event period

Baseline period

Event period

12/1/96

11/1/96

10/1/96

9/1/96

8/1/96

7/1/96

6/1/96

5/1/96

4/1/96

Figure 6.  Monitoring Period Time Line.
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Data used in Loading and Yield Calculations

One large rainfall event occurred on June 16 through June 18, 1996 that was unevenly distributed over
southern Minnesota.  The rainfall ranged from approximately 2 inches to approximately 5.25 inches.
Figure 7 illustrates the average total precipitation for the storm event.  Data were collected by the South
Central Minnesota Comprehensive Water Planning Project (SCMCCWPP) Volunteer Rain Gauge Network.
Data from Huff indicates the occurrence of the rainfalls in the highest range of 5-5.5 inches occur at 25
year intervals, amounts of 4-5 inches range from less than 10 years to less than 26 years20.  Rainfall
amounts of less than 2 inches to 2.5 inches generally occur every six to nine months.  The loading resulting
from this storm event was removed from the overall loading calculations to make the comparison across
sampling sub watersheds more balanced.

8

Figure 7.  Average Total Precipitation for South Central Minnesota for the Storm Event, June 16-18, 1996.
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Stream Flow

The Minnesota Department of Natural Resources (MN DNR) has established a protected flow of 12 cfs
(cubic feet per second) on the Le Sueur River in Section 35 of Mankato Township.  This “interim”
protected flow is the 95 percent exceedence for 1983 (MN DNR).  Stage height discharge tables were
prepared by the USGS for the mainstem of the Le Sueur River at the primary sampling site LP1.  The
primary sampling site utilized average daily stage measurements obtained from the USGS gauging stations
and were provided by the USGS.  Primary site data did not require any further modifications.  The USGS
also prepared stage height discharge tables for the secondary sampling sites, which include the Maple River
(LS1), the Big Cobb River (LS2), the Little Cobb River (LS3), Judicial Ditch 11 (LS4), and the Le Sueur
River (LS5).  The stage height observations at secondary sites were made using a stationary USGS wire-
weight gauge.  Manual observations were made during sampling sessions at regular intervals between such
samplings.  Rating curves for the tertiary sites were prepared by MSUWRC.  Daily stream hydrographs
with average daily precipitation graphs were prepared for each sampling site.  The data tables for the site
stage discharge relationships for the primary, secondary and tertiary sites are located in Appendix O.  The
hydrographs for all sampling sites in the Le Sueur River Watershed are located in Appendix T.

The stage discharge relationships of the tertiary sites were determined using minimal data. Rating curves
developed from these data are estimated. The rating curves are the basis for calculating the total discharge
for the 1996 monitoring season; therefore, the resulting load and yield of TSS calculated, using the
discharge data, are approximate.  Rating curves are subject to revision based on additional measurements or
other interpretation of data.

Water Quality Concentration

Figure 8 through Figure 17 illustrate the concentration of the water quality parameters collected during the
periods of base flow and rain event sampling for the monitoring period.  Flow results are located in
Appendix U.  The following figures show the range of concentration of the water quality parameters
directly measured from each sampling site.  Mean concentration values are presented as flow weighted
mean concentrations (FWMC).  FWMC is a measure of concentration weighted by the amount of discharge
at the time of the concentration.  The FWMC values are calculated using FLUX, a program to estimate load
from flow and pollutant concentration data.  Flux loading results without the June 17, 1996 storm event are
available in Appendix V.  Figures 8 through Figure 17 show the variability of each site and the variability
of the water quality parameter throughout the sampling period without the June 16 through June 24 data
due to a storm event.  Complete water quality records are found in Appendix W.

Loading and Yield of Total Suspended Solids

Total Suspended Solids (TSS) data were collected at all sampling sites.  The collection of this data allows
the loading and yield to be calculated for each sampling sub watershed.  Loading calculations are explained
using the following example, and summarized in Table 37.

The sub watersheds containing Rice Creek (LT3), County Ditch 3 (LT4), and the Maple River (LT5)
discharge into the Maple River (LS1). Calculating the “net” change (+ or -) of loading for the individual
sub watershed of the Maple River (LS1), the load present at sampling sites LT3, LT4 and LT5 are
subtracted from the total present at LS1.  The result is the “net” load for the Maple River sub watershed
(LS1).  This describes the actual change in load occurring between the sampling sites.  Yield values would,
in addition, have the sizes of Rice Creek (LT3), County Ditch 3 (LT4), and the Maple River (LT5) sub
watersheds subtracted from the sub watershed size of the Maple River (LS1).  These individual results are
described as pounds per acre for the mainstem of the Maple River sub watershed (LS1).
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Table 37.  Loading Calculation Example for TSS at Individual Sampling Sites.

Site Shed TSS Load in 
Acres Pounds

Cumulative LS1 216,870 35,152,339
Individual Contributors LT3 51,790 5,991,253

LT4 43,293 6,714,722
LT5 54,782 5,591,951

Sum 149,864 18,297,926

Individual Net LS1 67,005 16,854,413
Net LS1 lb/ac 251.5

Following the methodology of this calculation, it is possible to achieve a negative number for the individual
watershed contribution.  The negative numbers indicate higher levels of a parameter flowing into a sub
watershed, than are discharged out of that watershed.  In this case the watershed is acting as a sink and
trapping the TSS.  The physical characteristics of a watershed offer clues as to how this may occur.  The
presence of lakes and wetlands, very flat slopes, as well as the ability of the river to access its floodplain,
all may provide a means of creating TSS sinks.

Comparisons of the sub watersheds in terms of yield of TSS are located in Table 38.  In the Le Sueur River
Major Watershed, the primary sub watershed containing the Le Sueur River (LP1) contributed
957.8 lbs/acre, the highest individual yield in the Le Sueur River Watershed.  The secondary sub
watersheds containing the Maple River (LS1) and the Big Cobb River (LT6) each contributed over
200 lbs/acre in TSS yield.

Table 38.  Total Suspended Solids (TSS) Yield for Individual Sub Watersheds.

Sub Stream Name Individual Individual Shed
Watershed Watershed Size TSS lbs/acre 

LP1 Le Sueur River 103,940 957.8
LS1 Maple River 67,005 251.5
LS2 Big Cobb River 67,594 182.7
LS3 Little Cobb River 58,701 118.1
LS4 Judicial Ditch 11 35,308 -5.7
LS5 Le Sueur River 81,610 116.1
LT1 Creek to Le Sueur River 26,193 60.4
LT2 Bull Run Creek 24,167 12.7
LT3 Rice Creek 51,790 115.7
LT4 County Ditch 3 43,293 155.1
LT5 Maple River 54,782 102.1
LT6 Big Cobb River 44,683 200.4
LT7 Boot Creek 31,534 148.4
LT8 County Ditch 30 3,896 127.7
LT9 Iosco Creek 13,530 126.0
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Cumulative Primary and Secondary Site Load and Yield

Primary and secondary sites were evaluated using cumulative totals of the water quality parameter and
cumulative watershed size.  These values represent loading totals at a given site in terms of yield (the total
load at the site divided by the total acres upstream of the site).  The result is reported as average pounds per
acre for the entire area upstream of a site.

The yield for the Le Sueur River Watershed at the primary sampling site LP1 is 256.0 pounds per acre,
which is the highest compared to the other yields of totals suspended sediment at the secondary sites (Table
39).  This value is the average yield per acre for nearly the entire Le Sueur River Watershed of 708,025
acres.

Table 39.  Cumulative Total Suspended Solids (TSS) Yield at Primary and
Secondary Sites in the Le Sueur River Watershed.

Sub Watershed Stream Name
Contributing 

Watershed Size
TSS lbs/ac 

Cumulative area

LP1 Le Sueur River 708,025 256.0

LS1 Maple River 216,879 162.1

LS2 Big Cobb River 195,145 147.8

LS3 Little Cobb River 82,868 87.4

LS4 Judicial Ditch 11 52,734 38.0
LS5 Le Sueur River 113,144 125.1

The cumulative yields and loads for the additional parameters are shown in Table 40.  The cumulative yield
per acre is highest at Judicial Ditch 11 for Total Dissolved Phosphorous (TDP), Total Kjeldahl Nitrogen
(TKN), Ammonia (N-NH3), and Chemical Oxygen Demand (COD).  The Le Sueur River at LP1 is the
highest for Total Phosphorous (TP) and Total Suspended Volatile Solids (TSVS).  The Le Sueur River
(LS5) was the highest in Nitrates (N-NO3).  The Ortho-Phosphorous (P-PO4) is equal in value for all sub
watersheds.

Table 40.  Cumulative Yield for Water Quality Parameters at Primary and Secondary Sites in the Le Sueur
River Watershed.

Sub 
Watershed

Watershed 
Size (acres)

TP 
lbs/ac

TDP 
lbs/ac

P-PO4 

lbs/ac
TKN 
lbs/ac

N-NO3 

lbs/ac
N-NH3 

lbs/ac
TSVS 
lbs/ac

COD 
lbs/ac

LP1 708,025 0.32 0.07 0.07 1.52 4.74 0.03 41.14 24.83
LS1 216,870 0.23 0.07 0.07 1.35 5.85 0.03 31.83 20.73
LS2 195,145 0.26 0.09 0.08 1.49 6.47 0.03 38.12 23.95
LS3 82,868 0.20 0.08 0.08 1.29 5.20 0.04 25.42 19.14
LS4 52,734 0.18 0.10 0.08 1.78 5.29 0.06 12.81 30.33
LS5 113,144 0.20 0.07 0.06 1.27 8.31 0.04 27.15 20.58
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According to the loading results for the total contributing watershed upstream of sub watershed, the Le
Sueur River at LP1 is the highest for all of the water quality parameters collected in the Le Sueur River
Watershed compared to the other secondary sites for total cumulative loading.  Table 41 lists loading (in
total pounds) of water quality constituents for the total contributing watershed upstream of each sampling
site listed.

Table 41.  Total Cumulative Loading of Water Quality Parameters at Primary and Secondary Sites in the
Le Sueur River Watershed.

Sub 
Watershed

TP    
(lbs)

TDP    
(lbs)

P-PO4 

(lbs)
TKN    
(lbs) N-NO3 (lbs)

N-NH3   

(lbs)
TSS         
(lbs)

TSVS      
(lbs)

COD     
(lbs)

LP1 227,580 53,039 49,194 1,075,234 3,358,401 18,775 181,286,524 29,128,603 17,581,950
LS1 50,850 16,012 14,654 292,079 1,268,650 6,288 35,152,339 6,902,187 4,496,498
LS2 50,175 16,691 15,653 290,847 1,261,723 6,594 28,849,300 7,439,505 4,673,982
LS3 16,782 6,724 6,294 106,653 431,233 2,970 7,239,651 2,106,255 1,585,761
LS4 9,451 5,399 4,420 93,992 279,110 3,311 2,001,990 675,327 1,599,284
LS5 23,117 8,157 7,169 143,580 940,258 4,572 14,151,616 3,071,730 2,328,798

Total Suspended Solids (TSS)

Table 42 shows the concentration of total suspended solids (TSS), the parameter tested at all sampling sites.
The concentration of TSS plays a major role in water quality.  The FWMC ranges from 40-346 mg/l in the
Le Sueur River Watershed (Figure 8).  In comparison, the Le Sueur River (LP1), the Maple River (LS1),
the Big Cobb River (LS2), Bull Run Creek (LT2), and the Big Cobb River (LT6) had elevated levels of
total suspended solids over 175 mg/l.  The lowest value, 40 mg/l, value was measured at the Judicial Ditch
11 (LS4).

The upper range of concentrations indicates the potential of a site to produce high levels of TSS under
certain conditions even though the FWMC may be lower than another site.  In comparing these sub
watersheds, the Le Sueur River (LP1), the Maple River (LS1), and the Big Cobb River (LS2) indicate the
highest values in the concentrated range of total suspended solids: 2,325, 2,545, and 1,250 mg/l
respectively.  High total suspended sediment concentrations are also identified in the remaining sub
watersheds with TSS concentrations greater than 200 mg/l, except for Judicial Ditch 11 (LS4).
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Table 42.  Concentration Range and Flow Weighted Mean Concentration (FWMC) for Total
Suspended Solids (TSS) in the Le Sueur River Watershed.

S u b Loca t ion T S S  C o n c e n t r a t i o n T S S  F W M C
W a tersh e d R a n g e  ( m g /l) ( m g / l )

L P 1 L e  S u e u r  R iver 2 1 . 3  -  2 , 3 2 5 . 0 3 4 6
L S 1 M a p le  R iver 1 6 . 0  -  2 , 5 4 5 . 0 2 1 8
L S 2 B ig  C o b b  R i v e r 2 1 . 0  -  1 , 2 5 0 . 0 1 7 8
L S 3 L it t le  C o b b  R i v e r 2 1 . 5  -  4 5 0 . 0 1 2 5
L S 4 Jud ic ia l  D itch  1 1 1 0 . 0  -  1 1 2 . 5 4 0
L S 5 L e  S u e u r  R iver 8 . 6  -  4 2 2 . 0 1 4 9
L T 1 C r e e k  t o  L e  S u e u r  R i v e r 1 9 . 0  -  2 3 2 . 0 9 8
L T 2 B u ll  R u n  C reek  1 7 . 0  -  6 0 0 . 3 1 7 7
L T 3 R ice  C r e e k 1 6 . 5  -  3 7 8 . 0 1 2 5
L T 4 C o u n ty D itch  3 6 . 6  -  2 6 0 . 5 9 4
L T 5 M a p le  R iver 2 8 . 0  -  2 9 0 . 0 1 1 4
L T 6 B ig  C o b b  R i v e r 2 1 . 0  -  5 5 3 . 5 2 2 5
L T 7 Boo t  C r e e k 8 . 6  -  6 4 1 . 8 1 3 9
L T 8 C o u n ty D itch  3 0 2 . 2  -  6 5 4 . 0 5 5
L T 9 Iosco  C r e e k 8 . 2  -  3 5 0 . 0 7 6

LP1 LS1 LS2 LS3 LS4 LS5 LT1 LT2 LT3 LT4 LT5 LT6 LT7 LT8 LT9
0

500

1,000
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Le Sueur River Watershed Sampling Sites

       FWMC

Figure 8.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of
Total Suspended Solids (TSS) in the Le Sueur River Watershed.
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Total Suspended Volatile Solids (TSVS)

Table 43 indicates the Total Suspended Volatile Solids (TSVS) concentration range and the FWMC.
Figure 9 indicates the levels of organic materials present as a component of the TSS.  The total suspended
volatile solids (TSVS) test subjects a TSS sample to a high temperature furnace (550° C) to burn off any
organic material with the remainder being mineral or sediment in composition.  The Total Suspended
Volatile Solids FWMC ranges from 13 to 56 mg/l.  The highest FWMC were collected in the Le Sueur
River (LP1), the Maple River (LS1), and the Big Cobb (LS2).  The TSVS concentration ranges from 3.3 to
285.0 mg/l.  The Le Sueur River (LP1), the Maple River (LS1), and the Big Cobb (LS2) contain the highest
values within the TSVS concentration range.  Comparing the TSS data contained in Figure 8 with the
TSVS data in Figure 9 indicates a range of 16 to 34 percent of the TSS was organic material.  These data
reinforce the importance of controlling the mineral sediments since greater than 66 to 84 percent of the
solids are sediment that make up most of the suspended load.

Table 43.  Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Total Suspended Volatile Solids (TSVS) in the Le Sueur River Watershed.

Sub Location TSVS Concentration TSVS FWMC
Watershed  Range (mg/l)  (mg/l)

LP1 Le Sueur River 10.8 - 280.0 56
LS1 Maple River 3.3 - 285.0 43
LS2 Big Cobb River 6.0 - 275.0 46
LS3 Little Cobb River 10.0 - 135.0 36
LS4 Judicial Ditch 11 4.6 - 32.0 13
LS5 Le Sueur River 5.0 - 92.0 32

LP1 LS1 LS2 LS3 LS4 LS5
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           FWMC

Figure 9.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of Total 
Suspended Volatile Solids (TSVS) in the Le Sueur River Watershed.
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Turbidity

Turbidity levels were tested at primary, secondary, and tertiary sampling sites.  The range of turbidity data
is located in Table 44 and Figure 10.  The lowest turbidity value recorded was 3.3 NTU at County Ditch 30
(LT8) and the highest recorded value was 2,900 NTU at the Le Sueur River (LP1).  The turbidity data in
the Le Sueur River Watershed was compared to the ecoregion values for relatively unimpacted areas in the
Western Corn Belt Plains (WCBP) Ecoregion.  The WCBP Ecoregion ranged from 2.5 to 290 NTUs.
Turbidity data collected for the primary, secondary, and tertiary sites peaked above the ranges seen in the
ecoregion data with turbidity values ranging from 3.3 to 2,900 NTUs in the Le Sueur River Watershed.

Table 44.  Turbidity Range for Sampling Sites in the Le Sueur River Watershed.

Sub Watershed Location Turbidity Range (NTU)
LP1 Le Sueur River 15 - 2,900
LS1 Maple River 19 - 2,500
LS2 Big Cobb River 18 - 1,200
LS3 Little Cobb River 24 - 330
LS4 Judicial Ditch 11 5.3 - 75
LS5 Le Sueur River 4.6 - 280
LT1 Creek to Le Sueur River 8.9 - 132.5
LT2 Bull Run Creek 11 - 473.3
LT3 Rice Creek 17 - 375
LT4 County Ditch 3 5 - 235
LT5 Maple River 21 - 210
LT6 Big Cobb River 12 - 260
LT7 Boot Creek 4.7 - 213.4
LT8 County Ditch 30 3.3 - 320
LT9 Iosco Creek 5.5 - 250

Figure 10 indicates the relationship of Total Suspended Solids (TSS) concentrations to turbidity for all of
the sampling sub watersheds in the Le Sueur River Watershed including the storm event data (June 17-24,
1996).  X indicates the storm event turbidity/TSS data.  An R2 value of 0.9411was calculated, indicating a
strong correlation between turbidity and TSS.

Figure 10.  Relationship of Total Suspended Solids (TSS) Concentration to
Turbidity for the Le Sueur River Watershed Sampling Sites.
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Total Phosphorous (TP)

Total phosphorus (TP) was measured at the primary and secondary sites.  Table 45 indicates the total
phosphorous concentration range and the FWMC.  These values are illustrated in Figure 11.  The FWMC
for the Le Sueur River Watershed ranged from 0.189 to 0.435 mg/l.  The FWMC was greater than 0.20
mg/l in the primary and secondary sub watersheds, except for Judicial Ditch 11 (LS4).  The TP
concentration ranges below the detection limit (0.02K) to 2.132 mg/l.  The highest recorded values for
Total Phosphorous (TP) concentrations were found in the Le Sueur River (LP1), the Maple River (LS1),
and the Big Cobb River (LS2).

Table 45.  Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Total Phosphorous (TP) in the Le Sueur River Watershed.

Sub Location TP Concentration TP FWMC
Watershed Range (mg/l) (mg/l)

LP1 Le Sueur River 0.066 - 2.018 0.435
LS1 Maple River 0.084 - 2.132 0.315
LS2 Big Cobb River 0.079 - 1.412 0.309
LS3 Little Cobb River 0.091 - 0.888 0.290
LS4 Judicial Ditch 11 0.071 - 0.618 0.189
LS5 Le Sueur River 0.02K - 0.594 0.244
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Figure 11.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of
                        Total Phosphorous (TP) in the Le Sueur River Watershed.
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Ortho-Phosphorous (P-PO4)

Ortho-phosphorus (P-PO4) was measured at the primary and secondary sites.  Table 46 indicates the
concentration range and the FWMC for Ortho-phosphorous.  These values are illustrated in Figure 12.  The
FWMC ranges from 0.076 to 0.109 mg/l.  The highest FWMC values were found in the Le Sueur River
(LP1), the Maple River (LS1), the Big Cobb River (LS2), the Little Cobb River (LS3), and Judicial Ditch
11 (LS4).  The Ortho-phosphorous concentration ranges from non detected (0.01K) to 0.451 mg/l.  The Big
Cobb River (LS2), the Little Cobb River (LS3), and Judicial Ditch 11 (LS4) contain the highest values
recorded for Ortho-phosphorous.

Table 46.  Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Ortho-Phosphorous (P-PO4) in the Le Sueur River Watershed.

Location P-PO4 Concentration P-PO4  FWMC    
Range (mg/l) (mg/l)

Le Sueur River 0.01K - 0.247 0.094
Maple River 0.010 - 0.355 0.091
Big Cobb River 0.01K - 0.418 0.096
Little Cobb River 0.01K - 0.451 0.109
Judicial Ditch 11 0.012 - 0.433 0.088
Le Sueur River 0.01K - 0.229 0.076
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Figure 12.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of Ortho-
Phosphorus (P-PO4) in the Le Sueur River Watershed.
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Total Dissolved Phosphorous (TDP)

Total Dissolved Phosphorus (TDP) was measured at the primary and secondary sites.  Table 47 indicates
the total dissolved phosphorous concentration range and the FWMC; these values are illustrated in Figure
13.  The FWMC for TDP ranged from 0.086 to 0.116 mg/l.  The Le Sueur River (LP1), the Big Cobb River
(LS2), the Little Cobb River (LS3), and Judicial Ditch 11 (LS4) contain the highest recorded values for the
FWMC.  The TDP concentration ranges below the detection limit (0.02K) to 0.464 mg/l.  The Little Cobb
River (LS3), and Judicial Ditch 11 (LS4) contain the highest TDP values recorded in the Le Sueur River
Watershed.

Table 47.  Concentration Range and Flow Weighted Mean Concentration (FWMC)
for Total Dissolved Phosphorous (TDP) in the Le Sueur River Watershed.

Sub Location TDP Concentration   TDP  FWMC    
Watershed Range (mg/l) (mg/l)

LP1 Le Sueur River 0.02K - 0.243 0.101
LS1 Maple River 0.02K - 0.334 0.099
LS2 Big Cobb River 0.02K - 0.399 0.103
LS3 Little Cobb River 0.02K - 0.464 0.116
LS4 Judicial Ditch 11 0.042 - 0.442 0.108
LS5 Le Sueur River 0.02K - 0.253 0.086
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Figure 13.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of Total
Dissolved Phosphorus (TDP) in the Le Sueur River Watershed.
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Phosphorous Relationships

Table 48 indicates the different forms of phosphorous concentration range and the FWMC.  The analysis
method for P-PO4 and TDP requires filtering the water sample.  TDP and P-PO4 are not always related to
the TSS concentrations, due to the different derivation sources, but are often seen at elevated levels within
the same stream reaches that have elevated levels of TSS.  The physical characteristics of a watershed often
promote the increased runoff of TDP and P-PO4 when the following sources are present: organic materials,
inorganic and organic fertilizers, and individual and municipal wastewater treatment systems.

The TP analysis requires unfiltered samples to measure the total of all forms of phosphorus present.  The
difference between the filtered TDP and the unfiltered TP analyses indicates the portion in association with
suspended material.  The suspended materials may be present in various forms such as attached sediment
particles, organic detritus and algae.  The portion of the TP associated with particulate materials was 77
percent for the primary site and 43 to 69 percent for the secondary sites.  The dissolved portion of
phosphorous was 23 percent for the primary site and 31 to 57 percent for the secondary sites.  However, 57
percent of total phosphorous at secondary site LS4 was dissolved phosphorous.  In order to implement best
management practices (BMPs) to control phosphorus, it is necessary to understand the sources and
chemical nature of phosphorus.

Table 48.  Flow Weighted Mean Concentration (FWMC) for Total Phosphorous
(TP), Ortho-Phosphorous (P-PO4), and Total Dissolved Phosphorous (TDP)
in the Le Sueur River Watershed.

Sub Location
Watershed

LP1 Le Sueur River 0.094 0.101 0.435
LS1 Maple River 0.091 0.099 0.315
LS2 Big Cobb River 0.096 0.103 0.309
LS3 Little Cobb River 0.109 0.116 0.290
LS4 Judicial Ditch 11 0.088 0.108 0.189
LS5 Le Sueur River 0.076 0.086 0.244

P-PO4 FWMC      
(mg/l)

TDP FWMC       
(mg/l)

TP FWMC         
(mg/l)
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Chemical Oxygen Demand (COD)

Table 49 indicates the Chemical Oxygen Demand (COD) concentration range and the FWMC.  Figure 14
indicates the chemical oxygen demand (COD), which represents oxidizable organic matter.  The Chemical
Oxygen Demand FWMC ranges from 25 to 34 mg/l.  The Le Sueur River (LP1) and Judicial Ditch 11
(LS4) are the highest in the Le Sueur River Watershed.  The COD concentration ranges below the detection
limit (4.0K) to 127.6 mg/l.  The Le Sueur River (LP1) and the Maple River (LS1) contain the highest
values found within the concentration range.

Table 49.  Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Chemical Oxygen Demand (COD) in the Le Sueur River Watershed.

Sub Location COD Concentration COD FWMC
Watershed Range (mg/l) (mg/l)

LP1 Le Sueur River 5.6 - 127.6 34
LS1 Maple River 4.0K - 100.4 28
LS2 Big Cobb River 16.9 - 76.8 29
LS3 Little Cobb River 5.6 - 61.2 27
LS4 Judicial Ditch 11 18.7 - 50.2 32
LS5 Le Sueur River 7.5 - 55.8 25
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Figure 14.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of Chemical 
Oxygen Demand (COD) in the Le Sueur River Watershed.
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Ammonia (N-NH3)

The primary and secondary sampling sites were tested for Ammonia (N-NH3).  Ammonia nitrogen is often
associated with organic waste products, either from animal or human sources and the decay products of
organic materials.  Ammonia, a volatile ion, typically exists for short periods of time in water.  The
presence of an abundance of ammonia in surface waters generally coincides with a nearby source of
ammonia.  A specific form of ammonia (un-ionized) is very toxic to fish.  Table 50 and Figure 15 indicate
the Ammonia (N-NH3) concentration range and the FWMC.  The ammonia FWMC ranges from 0.036 to
0.066 mg/l.  Judicial Ditch 11 (LS4) indicates the highest FWMC value in the Le Sueur River Watershed.
The N-NH3 concentration ranges below the detection limit (0.01K) to 0.295 mg/l.  The Maple River (LS1)
contains the highest recorded values in the concentration range for ammonia.

Table 50.  Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Ammonia (N-NH3) in the Le Sueur River Watershed.

Sub Location N-NH3 Concentration N-NH3 FWMC
Watershed  Range (mg/l)       (mg/l)

LP1 Le Sueur River 0.01K - 0.174 0.036
LS1 Maple River 0.01K - 0.295 0.039
LS2 Big Cobb River 0.01K - 0.192 0.041
LS3 Little Cobb River 0.01K - 0.215 0.051
LS4 Judicial Ditch 11 0.014 - 0.211 0.066
LS5 Le Sueur River 0.01K - 0.141 0.048
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Figure 15.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of Ammonia 
(N-NH3) in the Le Sueur River Watershed.
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Nitrate-Nitrogen (N-NO3)

The primary and secondary sampling sites were tested for Nitrate-Nitrogen (N-NO3).  Table 51 indicates
the Nitrate-Nitrogen (N-NO3) concentration range and FWMC.  Figure 16 indicates these values. The peak
nitrate FWMC concentration levels did not exceed 10 mg/l at all of the primary and secondary sampling
sites for the Le Sueur River Watershed.  The nitrate FWMC ranges from 5.6 to 9.9 mg/l with the highest
FWMC at LS5, the upper reach of the Le Sueur River. The N-NO3 concentration range is from 0.9 to 18.4
mg/l.  In all primary and secondary sub watersheds sampled, the nitrate concentrations ranged over 10 mg/l,
although the FWMC concentration levels did not exceed 10 mg/l.  Nitrate is an important concern in both
surface and ground waters, which may be used as drinking water.  A drinking water standard of 10mg/l has
been established for these sources.  Common levels of nitrates in sewage effluents may vary from 0-20
mg/l with a typical range of 15-20 mg/l21.  Nitrate levels in runoff water vary by pathway.  Runoff water,
which takes an overland or surface pathway, typically has nitrate levels below 3mg/l, whereas runoff water
delivered through the shallow ground water pathway may have much higher levels of nitrates.  The increase
in nitrates may be due to mineralization and the application of commercial fertilizers and manure to the
land. The University of Minnesota, Waseca, has conducted extensive research on nitrogen dynamics related
to agricultural systems, targeted at the field scale.

Table 51.  Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Nitrate-Nitrogen (N-NO3) in the Le Sueur River Watershed.

Sub Location N-NO3 Concentration N-NO3 FWMC
Watershed  Range (mg/l)       (mg/l)

LP1 Le Sueur River 1.106 - 11.419 6.414
LS1 Maple River 1.793 - 12.195 7.870
LS2 Big Cobb River 0.881 - 12.782 7.776
LS3 Little Cobb River 1.464 - 11.645 7.450
LS4 Judicial Ditch 11 1.700 - 18.397 5.577
LS5 Le Sueur River 1.191 - 16.850 9.906
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Figure 16.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of Nitrate-Nitrogen
(N-NO3) in the Le Sueur River Watershed.
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Total Kjeldahl Nitrogen (TKN)

Total Kjeldahl Nitrogen is the total of the organic and ammonia forms of nitrogen.  Table 52 and Figure 17
indicate the concentration range and FWMC for TKN at the primary and secondary sites.  The Total
Kjeldahl Nitrogen range is from 1.513 to 2.054 mg/l in the Le Sueur River Watershed.  The Le Sueur River
(LP1) contains the highest FWMC value.  The TKN concentration range is below the detection limit
(0.01K) to 5.8 mg/l.  The Le Sueur River (LP1) and the Maple River (LS1) contain the highest recorded
values within the TKN concentration range.

Table 52.  Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Total Kjeldahl Nitrogen (TKN) in the Le Sueur River Watershed.

Sub Location TKN Concentration TKN FWMC
Watershed Range (mg/l)  (mg/l)

LP1 Le Sueur River 1.265 - 5.840 2.054
LS1 Maple River 0.10K - 5.780 1.812
LS2 Big Cobb River 0.10K - 4.676 1.792
LS3 Little Cobb River 0.10K - 3.412 1.843
LS4 Judicial Ditch 11 1.229 - 2.668 1.878
LS5 Le Sueur River 0.01K - 3.165 1.513
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Figure 17.  Concentration Range and Flow Weighted Mean Concentration (FWMC) of Total
Kjeldahl Nitrogen (TKN) in the Le Sueur River Watershed.
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Chlorophyll-a

Chlorophyll is the green plant pigment and is used to measure algal biomass.  Chlorophyll-a concentrations
were tested at the primary and secondary sites.  Data were collected during base flow observations, except
for the 6/17/96, 8/22/96 and 11/17/96 dates, which were storm events.  There is limited data regarding
chlorophyll-a levels in rivers, however, it is a common parameter tested in lake waters as an indication of
algae abundance.  Undesirable levels of Chlorophyll-a in lakes are generally above 40 ug/l (micrograms/l).
According to the data collected in the Le Sueur River Watershed at the primary and secondary sites,
Chlorophyll-a levels ranged from 3.98 to 107.85 ug/l, with the highest values present at the Big Cobb River
(LS2), and the Little Cobb River (LS3), see Table 53.  High levels of Chlorophyll-a can be a concern in
terms of dissolved oxygen.  The cellular respiration of algae in large quantities can deplete the water of
much of its dissolved oxygen to cause fish and aquatic organisms to suffocate.

Table 53.  Chlorophyll–a Range for the Primary and Secondary
Sampling Sites in the Le Sueur River Watershed.

Sub Location Chlorophyll Range
Watershed (ug/L)

LP1 Le Sueur River 15.02 - 63.73
LS1 Maple River 11.77 - 85.23
LS2 Big Cobb River 10.25 - 107.85
LS3 Little Cobb River 11.10 - 103.45
LS4 Judicial Ditch 11 7.74 - 28.36
LS5 Le Sueur River 3.98 - 63.77

Fecal Coliform Bacteria

Fecal coliform bacteria levels were tested at the primary and secondary sites from base flow samples and
the storm event, June 16, 1996 (Table 54).  The fecal coliform bacteria data were compared to the
ecoregion values for relatively unimpacted areas in the Western Corn Belt Plains (WCBP) Ecoregion.  The
fecal coliform bacteria data in the Le Sueur River Watershed peaked above the ranges seen in the
Ecoregion data.  The 25-75-percentile range or referred to as the IRQ in the WCBP Ecoregion, ranges from
130 to 1,200 cfu (colony forming units) per 100 ml.  The fecal coliform bacteria in the Le Sueur River
Watershed ranges from 6 to 3,560 cfu per 100 ml.  The values recorded at the secondary sites on the Maple
River (LS1), the Big Cobb River (LS2), the Little Cobb River (LS3), and the Le Sueur River (LS5) indicate
a higher range for fecal coliform bacteria.  The Le Sueur River at (LS5) contains the highest recorded value
for fecal coliform bacteria (3,560 cfu) in the Le Sueur River Watershed.  The recommended levels for
recreational use are not greater than 200 cfu based on a monthly average.  The exact sources of the bacteria
were not determined by this study, but human as well as animal sources are likely.

Table 54.  Fecal Coliform Bacteria Count for the Primary and Secondary Sampling
Sites in the Le Sueur River Watershed.

Sub Location Fecal Coliform Range
Watershed (cuf/100 ml)

LP1 Le Sueur River 13 - 710
LS1 Maple River 12 - 1,010
LS2 Big Cobb River 18 - 1,210
LS3 Little Cobb River 23 - 1,650
LS4 Judicial Ditch 11 6 - 450
LS5 Le Sueur River 35 - 3,560
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Le Sueur River Watershed Sub Watershed Assessments

Le Sueur River Sub Watershed (LP1)

Figure 18. Le Sueur River Sub Watershed (LP1).

General Location

This sub watershed encompasses 103,931 acres (Figure 18).  The portion of the Le Sueur River in this sub
watershed flows in a northwesterly direction, until it is joined with a creek to the Le Sueur River at
Township Road 184.  Shortly thereafter, the course of the Le Sueur River turns in a southwesterly direction
until it is joined with the Big Cobb River.  The course of the Le Sueur River then flows in a northwesterly
direction.  The sampling site of the Le Sueur River in this sub watershed is located at Old Kern Bridge off
State Highway 66.  Upstream from the site are 708,025 contributing watershed acres.  The primary,
secondary and tertiary sub watersheds contribute to the Le Sueur River in this sub watershed.

Cities and Unsewered Communities

The incorporated city of St. Clair, population 633, is located along the mainstem of the Le Sueur River.
The Le Sueur River receives the effluent from the St. Clair Waste Water Treatment Facility (WWTF).  A
portion of the city of Waseca, population 8,385, and a portion of Mankato, population, 31,459, is located in
this sub watershed.  The effluent from Waseca’s WWTF flows to an Unnamed Creek that reaches the Le
Sueur River.  There is an unsewered community in this sub watershed.  Alma city, population 25, is another
unsewered community whose effluent from failing ISTS flow into County Ditch 25 which drains into the
Le Sueur River.  Refer to Tables 13 and 14 in the results section to obtain more detail about point source
discharges and unsewered communities, respectively.

Feedlots

The sub watershed contains 110 inventoried feedlots with a total of 31,186 animal units.  There are 0.30
animal units per acre, and there are 3.33 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain additional feedlot data and sites for the Le Sueur River Watershed.
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Land Slope

Approximately 32 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 60, 53, and 55 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.

Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (78.7 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 3.8 percent of the land use in this sub watershed.  According to class IIIw and IVw
soils, there is a potential to restore approximately 12,241 acres (11.8 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land
use/land cover.

Lakes

The sub watershed contains Rice Lake covering approximately 260 acres.  The land use/land cover
throughout the sub watershed was classified according to the location within lakeshed and non lakeshed
areas.  Approximately 6 percent of the land in this sub watershed is located within a lakeshed area, draining
to a lake.  Table 9 contains additional lake information.  Appendix Y contains lakeshed and non lakeshed
areas according to land use/land cover.

Soil Loss

The estimated soil loss for the entire sub watershed is approximately 1.9 tons/acre/year.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.8, 1.6, and 2.5 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land in the 16, 99 and 300 foot riparian zones is approximately 11, 15, 18 percent, respectively, compared
to that for the entire sub watershed (10 percent).  Appendix Q contains the amount and type of highly and
potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There were two precipitation readers located in this sub watershed.  The monthly average precipitation was
recorded from April to November 1996.  A mean precipitation of 26.27 inches was recorded in this sub
watershed for April to November, 1996 compared to a modeled precipitation volume of 25.99 inches for
the monitoring period.  Monthly average precipitation ranged from 0.85 to 7.60 inches from April to
November 1996.  Based on the average data, this sub watershed received approximately 51 percent of its
precipitation during the months of June (5.81 inches) and August (7.60 inches).  Table 34 and Appendix R
contain additional precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  The
Le Sueur River in this sub watershed has a weighted stream gradient of 4.3 ft/mile.  Table 35 contains the
weighted stream gradients for the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the mainstem of the Le Sueur River at sampling site LP1 ranged from approximately 38 cfs
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(October 12 and 16, 1996) to 2,430 cfs (June 25, 1996).  The hydrograph is located in Appendix T and the
flow results are located in Appendix U.

Drainage

There are 115 miles of public ditch systems within this sub watershed.  Of the total miles for the public
ditch system, 40 miles are open ditches and 75 miles are tiled.  There is also an unknown amount of private
tile in this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota
Statute 103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties
for systems that cross county boundaries.  The funds for these systems are from private landowners that
benefit from the system.  Table 6 contains the available drainage information for the Le Sueur River
Watershed.

Water Quality Monitoring Results

Comparing the 1996 water quality monitoring results for the primary site and five secondary sites was very
difficult, since there was a limited number of samples taken.  Comparison of each of the sub watersheds is
further complicated, since the nine tertiary sites were tested for fewer water quality parameters than the
primary and secondary sites in 1996.  In addition, upstream from the site are 708,026 contributing
watershed acres, making it difficult to identify the sub watershed(s) significantly contributing to this
sampling site.

The cumulative TSS yield at this particular site was 256.1 lbs/acre, which is the highest compared to the
other sites in the Le Sueur River Watershed.  The cumulative yield for the following water quality
parameters collected on the Le Sueur River at sampling site LP1 includes: TP (0.32 lbs/acre), TDP (0.07
lbs/acre), P-PO4 (0.07 lbs/acre), TKN (1.52 lbs/acre), N-NO3 (4.74 lbs/acre), N-NH3 (0.03 lbs/acre),
TSVS (41.14 lbs/acre), and COD (24.83 lbs/acre).  The total cumulative loading of water quality
parameters for the Le Sueur River at sampling site LP1 includes: TP (227,580 lbs), TDP (53,039 lbs),
P-PO4 (49,194 lbs), TKN (1,075,234 lbs), N-NO3 (3,358,401 lbs), N-NH3 (18,775 lbs),
TSS (181,286,524 lbs), TSVS (29,128,603 lbs), and COD (17,581,950 lbs).

The individual water quality monitoring results for this sub watershed can be compared to other sub
watersheds in the Le Sueur River Watershed for Total Suspended Solids (TSS) and turbidity.  The
individual Total Suspended Solids (TSS) yield for the mainstem of the Le Sueur River in this sub
watershed was 957.8 lbs/acre.  The TSS average concentration (FWMC) was 346 mg/l with a measured
concentration range from 21.3 to 2,325.0 mg/l.  The turbidity data ranged from 15 to 2,900 NTUs.  Average
concentration (FWMC) of additional parameters included TSVS (56 mg/l), TP (0.44 mg/l), P-PO4 (0.09
mg/l), TDP (0.10 mg/l), COD (34 mg/l), N-NH3  (0.04 mg/l), and N-NO3 (6.41 mg/l), and TKN (2.05 mg/l).
Other parameters measured were Chlorophyll-a concentration ranging from 15 to 64 ug/l, and fecal
coliform bacteria counts ranging from 13 to 710 colony forming units/100 ml.  Concentration and ranges
are found in Tables 42 to 54.

Summary

This sub watershed, containing the Le Sueur River was selected as a priority management area for a
number of reasons.  There are approximately 5,363 acres of highly and potentially erodible cultivated land
in this sub watershed.  The soil erosion potential is 1.9 tons/acre/year in the overall sub watershed and
1.6 tons/acre/year in the 99 foot riparian zone.  In addition, 53 percent of the 99 foot riparian zone contains
lands with a slope greater than 6 percent.  This sub watershed contributes a TSS yield of 957.8 lbs/acre and
a TSS average concentration (FWMC) of 346.2 mg/l.  There is a potential to restore approximately 12,241
acres of the land in this sub watershed to wetlands.  The sub watershed contains 110 inventoried feedlots
with a total of 31,186 animal units.  A summary of comparative data for the Le Sueur River Watershed
Priority Management Areas is located in Table 56.
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Maple River Sub Watershed (LS1)

Figure 19.  Maple River Sub Watershed (LS1).

General Location

This secondary sub watershed encompasses 67,005 acres (Figure 19).  The Maple River flows in a
northwesterly direction, it is joined by County Ditch 3 and continues its flow in this direction, until it is
joined with Rice Creek.  The flow of the Maple River then turns in a northerly direction. The sampling site
of the Maple River is located at County Road 35.  Upstream from the site are 216,879 contributing
watershed acres.  Rice Creek (LT3), County Ditch (LT4), and the Maple River (LT5) contribute to the
Maple River in this sub watershed.

Cities and Unsewered Communities

There are portions of three incorporated cities within this sub watershed.  The city of Amboy, population
567, Good Thunder population 561, and Mapleton, population 1,526.  The effluent from Amboy’s WWTF
flows into Ditch 49, which drains into the Maple River.  Good Thunder’s, WTP discharges into the Maple
River.  However, the effluent from Mapleton’s WWTF does not reach the Maple River, rather the Big
Cobb.  Sterling Center is an unincorporated city in the sub watershed.  Refer to Tables 13 and 14 to obtain
more detail about point sources and unsewered communities, respectively.

Feedlots

The sub watershed contains 87 inventoried feedlots with a total of 37,855 animal units.  There are 0.56
animal units per acre, and there are 1.77 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain the feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 19 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 51, 44, and 45 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland, with an alternating corn and soybean rotation is the land use within this sub
watershed (85.2 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 1.8 percent of the land use in this sub watershed.  According to the class IIIw and IVw
soils, there is a potential to restore approximately 9,641 acres (14.4 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

The are no named lakes in this sub watershed. The land use/land cover throughout the sub watershed was
classified according to the location within lakeshed and non lakeshed areas.  The land in this sub watershed
is not located in a lakeshed.  Table 9 contains additional lake information.  Appendix Y contains lakeshed
and non lakeshed areas according to land use/land cover.

Soil Loss

The estimated soil loss is approximately 1.3 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.5, 1.1, and 1.8 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land in the 16, 99 and 300 foot riparian zones is approximately 7, 10, and 13 percent, respectively,
compared to that for the entire sub watershed (6 percent).  Appendix Q contains the amount and types of
highly and potentially erodible lands in the Le Sueur River Watershed

Precipitation

There were no precipitation readers located in this sub watershed.  A modeled precipitation volume was
23.61 inches for the April to November, 1996 monitoring period.  Table 36 and Appendix R contain
additional precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  The
Maple River has a weighted stream gradient of 3.5 ft/mile.  Table 35 contains the weighted stream
gradients for the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the Maple River at sampling site LS1 ranged from approximately 6.4 cfs (October 4-12,1996)
to 1,137 cfs (June15, 1996).  The hydrograph is located in Appendix T and flow results are located in
Appendix U.

Drainage

There are 120 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 21 miles are open ditches and 99 miles are tiled.  There is also an unknown amount of private tile
in this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota
Statute 103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties
for systems that cross county boundaries.  The funds for these systems are from private landowners that
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benefit from the system.  Table 6 contains the available drainage information for the Le Sueur River
Watershed.

Water Quality Monitoring Results

Comparing the 1996 water quality monitoring results for the primary site and five secondary sites is very
difficult, since there was a limited number of samples taken.  Comparison of each of the sub watersheds is
further complicated, since the nine tertiary sites were tested for fewer water quality parameters than the
primary and secondary sites in 1996.  In addition, upstream from the site are 216,879 contributing
watershed acres, making it difficult to identify the sub watershed(s) significantly contributing to the
sampling site.

The cumulative TSS yield at this particular site was 162 lbs/acre, which is the second highest compared to
the other sites in the Le Sueur River Watershed.  The cumulative yield for the following water quality
parameters collected on the Maple River at sampling site LS1 includes: TP (0.23 lbs/acre),
TDP (0.07 lbs/acre), P-PO4 (0.07 lbs/acre), TKN (1.35 lbs/acre), N-NO3 (5.85 lbs/acre),
N-NH3 (0.03 lbs/acre), TSVS (31.83 lbs/acre), and COD (20.73 lbs/acre).  The total cumulative loading of
water quality parameters for the Le Sueur River at sampling site LS1 includes: TP (50,850 lbs),
TDP (16,012 lbs), P-PO4 (14,654 lbs), TKN (292,079 lbs), N-NO3 (1,268,650 lbs), N-NH3 (6,288 lbs),
TSS (35,152,339 lbs), TSVS (6,902,187 lbs), and COD (4,496,498 lbs).

The individual water quality monitoring results for this sub watershed can be compared to other sub
watersheds in the Le Sueur River Watershed for Total Suspended Solids (TSS) and turbidity.  The
individual Total Suspended Solids (TSS) yield for the Maple River in this sub watershed was 251.5
lbs/acre.  The TSS average concentration (FWMC) was 218 mg/l with a measured concentration range
from 16.0 to 2,545.0 mg/l.  The turbidity data ranged from 19 to 2,500 NTUs.  Average concentration
(FWMC) of additional parameters included TSVS (43 mg/l), TP (0.32 mg/l), P-PO4 (0.09 mg/l), TDP (0.10
mg/l), COD (28 mg/l), N-NH3  (0.04 mg/l), and N-NO3 (7.87 mg/l), and TKN (1.81 mg/l).  Other
parameters measured were Chlorophyll-a concentration ranging from 12 to 85 ug/l and fecal coliform
bacteria counts ranging from 12 to 1,010 colony forming units/100 ml.  Concentration and ranges are found
in Tables 42 to 54.

Summary

This sub watershed, containing the Maple River was selected as a priority management area for a number
of reasons.  There are approximately 2,433 acres of highly and potentially erodible cultivated land in this
sub watershed.  The soil erosion potential is1.3 tons/acre/year in the overall sub watershed and
1.1 tons/acre/year in the 99 foot riparian zone.  In addition, 44 percent of the 99 foot riparian zone contains
lands with a slope greater than 6 percent.  This sub watershed contributes a TSS yield of 251.5 lbs/acre and
a TSS average concentration (FWMC) of 218 mg/l.  There is a potential to restore approximately 9,641
acres of the land in the sub watershed to wetlands.  This sub watershed contains 87 inventoried feedlots
with a total of 37,855 animal units.  A summary of comparative data for the Le Sueur River Watershed
Priority Management Areas is located in Table 56.
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Big Cobb River Sub Watershed (LS2)

Figure 20.  Big Cobb River Sub Watershed (LS2).

General Location

This secondary sub watershed encompasses 67,594 acres (Figure 20).  The Big Cobb River flows due west
after which it flows north east for a short time before turning in a northwesterly direction.  The sampling
site of the Big Cobb is located at County Road 16.  Upstream from the site are 194,145 contributing
watershed acres.  The Little Cobb River (LS3), Bull Run Creek (LT2), and the Big Cobb River (LT6),
contribute to the Big Cobb River in this sub watershed.

Cities and Unsewered Communities

Portions of two incorporated cities are located in this sub watershed.  Minnesota Lake, population 681, and
Mapleton, population 1,526.  The effluent from Mapleton’s WWTF flows into County Ditch 57A reaching
the Big Cobb River, however, the effluent from Wells-Easton-Minnesota Lake WWTF flows into County
Ditch 87 reaching the Maple River.  Beauford, population 40, is an unsewered community within the sub
watershed.  The effluent from the failing ISTS flows into the Big Cobb River.  Tables 13 and 14 contain
more detail about point sources and unsewered communities, respectively.

Feedlots

The sub watershed contains 94 inventoried feedlots with a total of 44,972 animal units.  There are 0.67
animal units per acre, and there are 1.50 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contains feedlot data and sites for the Le Sueur River Watershed.

Land Slope

Approximately 17 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 36, 32, and 36 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (84.3 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 2.5 percent of the land use in this sub watershed.  According to type IIIw and IVw
soils, there is a potential to restore approximately 8,047 acres (11.9 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

There are four named lakes located in the sub watershed covering approximately 603 acres, which include
Knights Lake, Cottonwood Lake, Stokman Lake, and Perch Lake.  The land use/land cover throughout the
watershed was classified according to the location within lakeshed and non lakeshed areas.  Only 4 percent
of the land in this sub watershed is located within lakeshed areas, which drain to lakes.  Table 9 contains
additional lake information.  Appendix Y contains lakeshed and non lakeshed areas according to land
use/land cover.

Soil Loss

The estimated soil loss is approximately 1.2 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.5, 0.9, and 1.4 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land in the 16, 99 and 300 foot riparian zones is approximately 5, 8, and 10 percent, respectively, compared
to that for the entire sub watershed (4 percent).  Appendix Q contains the amount and types of highly and
potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There were three precipitation readers located in this sub watershed.  The monthly average precipitation
was recorded from April to November 1996.  A mean precipitation of 23.32 inches was recorded from
April to November, 1996, compared to a modeled precipitation volume of 23.25 inches for the monitoring
period.  Monthly average precipitation ranged from 1.02 to 6.42 inches from April to November 1996.
Based on the average data, this sub watershed received 49 percent of its precipitation during the months of
June (5.10 inches) and August (6.42 inches).  Table 34 and Appendix R contains additional precipitation
data.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  The Big
Cobb River has a weighted stream gradient of 3.6 ft/mile.  Table 35 contains the weighted stream gradients
for the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the Big Cobb River at sampling site LS2 ranged from no flow (September29 – October 15,
1996) to approximately 1,528 cfs (June 15, 1996).  The hydrograph is located in Appendix T and the flow
results are located in Appendix U.
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Drainage

There are 100 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 26 miles are open ditches and 74 miles are tiled.  There is also an unknown amount of private tile
in this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota
Statute 103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties
for systems that cross county boundaries.  The funds for these systems are from private landowners that
benefit from the system.  Table 6 contains the available drainage information for the Le Sueur River
Watershed.

Water Quality Monitoring Results

Comparing the 1996 water quality monitoring results for the primary site and five secondary sites is very
difficult, since there was a limited number of samples taken.  Comparison of each of the sub watersheds is
further complicated, since the nine tertiary sites were tested for fewer water quality parameters than the
primary and secondary sites in 1996.  In addition, upstream from the site are 195,145 contributing
watershed acres, making it difficult to identify the sub watershed(s) significantly contributing to the
sampling site.

The cumulative TSS yield at this particular site was 147.8 lbs/acre.  The cumulative yield for the following
water quality parameters collected on the Big Cobb River at sampling site LS2 includes:
TP (0.26 lbs/acre), TDP (0.09 lbs/acre), P-PO4 (0.08 lbs/acre), TKN (1.49 lbs/acre), N-NO3 (6.47 lbs/acre),
N-NH3 (0.03 lbs/acre), TSVS (38.12 lbs/acre), and COD (23.95 lbs/acre).  The total cumulative loading of
water quality parameters for the Le Sueur River at sampling site LS2 includes: TP (50,175 lbs),
TDP (16,691 lbs), P-PO4 (15,653 lbs), TKN (290,847 lbs), N-NO3 (1,261,723 lbs), N-NH3 (6,594 lbs),
TSS (28,849,300 lbs), TSVS (7,439,505 lbs), and COD (4,673,982 lbs).

The individual water quality monitoring results for this sub watershed can be compared to other sub
watersheds in the Le Sueur River Watershed for Total Suspended Solids (TSS) and turbidity.  The
individual Total Suspended Solids (TSS) yield for the Big Cobb River in this sub watershed was
182.7 lbs/acre.  The TSS average concentration (FWMC) was 178 mg/l with a measured concentration
range from 21.0 to 1,250.0 mg/l.  The turbidity data ranged from 18 to 1,200 NTUs.  Average concentration
(FWMC) of additional parameters included TSVS (46 mg/l), TP (0.31 mg/l), P-PO4 (0.10 mg/l), TDP (0.10
mg/l), COD (29 mg/l), N-NH3  (0.04 mg/l), and N-NO3 (7.78 mg/l), and TKN (1.79 mg/l).  Other
parameters measured were Chlorophyll-a concentration ranging from 10 to 108 ug/l and fecal coliform
bacteria counts ranging from 18 to 1,210 colony forming units/100 ml.  Concentration and ranges are found
in Tables 42 to 54.

Summary

This sub watershed, containing the Big Cobb River was selected as a priority management area for a
number of reasons.  There are approximately 1,785 acres of highly and potentially erodible cultivated land
in this sub watershed.  The soil erosion potential is 1.2 tons/acre/year in the overall sub watershed and
0.9 tons/acre/year in the 99 foot riparian zone.  In addition, 32 percent of the 99 foot riparian zone contains
lands with a slope greater than 6 percent.  This sub watershed contributes a TSS yield of 182.7 lbs/acre and
a TSS average concentration (FWMC) of 178 mg/l.  There is a potential to restore approximately 8,047
acres of land in this sub watershed to wetlands.  The sub watershed contains 94 inventoried feedlots with a
total of 44,972 animal units.  A summary of comparative data for the Le Sueur River Watershed Priority
Management Areas is located in Table 56.
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Little Cobb River Sub Watershed (LS3)

Figure 21.  Little Cobb River Sub Watershed (LS3).

General Location

This secondary sub watershed encompasses 58,701 acres (Figure 21).  The Little Cobb River flows in a
northwesterly direction until passing through Severson Lake.  The Little Cobb outlets from Severson Lake
for a short distance to the northeast, meeting the confluence with Bull Run Creek.  The Little Cobb
continues to flow in northwesterly and southwesterly direction.  The sampling site is located at County
Road 16.  Upstream from the site are 82,868 contributing watershed acres.  Bull Run Creek (LT2)
contributes to the Little Cobb River in this sub watershed.

Cities and Unsewered Communities

The incorporated cities of Waldorf, population 243, and Pemberton, population 228 are located within this
sub watershed.  The effluent from Waldorf and Pemberton’s WWTF flow into the Little Cobb River.
Tables 13 and 14 contain additional information regarding point sources and unsewered communities.

Feedlots

The sub watershed contains 70 inventoried feedlots with a total of 26,832 animal units.  There are 0.46
animal units per acre, and there are 2.19 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data and sites in the Le Sueur River Watershed.

Land Slope

Approximately 16 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 29, 28, and 33 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (86.4 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 3.5 percent of the land use in this sub watershed.  According to the class IIIw and IVw
soils, there is a potential to restore approximately 6,887 acres (11.7 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

There are two name lakes and one named marsh located in the sub watershed, covering approximately 421
acres, which include Trenton Lake, Severson Lake, and Hobza Marsh.  The land use/land cover throughout
the watershed was classified according to the location within lakeshed and non lakeshed areas.
Approximately 73 percent of the land in this sub watershed is located within lakeshed areas, which drain to
lakes.  Table 9 contains additional lake information.  Appendix Y contains lakeshed and non lakeshed areas
according to land use/land cover.

Soil Loss

The estimated soil loss is approximately 1.1 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.4, 0.7 and 1.3 tons/acre/year, respectively.
The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land in the 16, 99, and 300 foot riparian zones is approximately 3, 6, and 9 percent, respectively compared
to that for the entire sub watershed (3 percent).  Appendix Q contains the amount and types of highly and
potentially erodible lands for the entire sub watershed and the riparian zones.

Precipitation

There were no precipitation readers located in this sub watershed.  A modeled precipitation volume was
23.35 inches for the April to November, 1996 monitoring period.  Table 36 and Appendix R contain
additional precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  The
Little Cobb River has a weighted stream gradient of 5.1 ft/mile.  Table 35 contains the weighted stream
gradients for the Le Sueur River Watershed

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the Little Cobb River at sampling site LS3 ranged from approximately 2.48 cfs ((November 18,
1996) to 405 cfs (July 12,1996).  The hydrograph is located in Appendix T and flow results are located in
Appendix U.

Drainage

There are 34 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 27 miles are open ditches and 8 miles are tiled.  There is also an unknown amount of private tile in
this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota Statute
103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties for



80

systems that cross county boundaries.  The funds for these systems are from private landowners that benefit
from the system.  Table 6 contains the available drainage information for the Le Sueur River Watershed.

Water Quality Monitoring Results

Comparing the 1996 water quality monitoring results for the primary site and five secondary sites is very
difficult, since there was a limited number of samples taken.  Comparison of each of the sub watersheds is
further complicated, since the nine tertiary sites were tested for fewer water quality parameters than the
primary and secondary sites in 1996.  In addition, upstream from the site are 82,868 contributing watershed
acres making it difficult to identify the sub watershed(s) significantly contributing to the sampling site.

The cumulative TSS yield at this particular site was 87.4 lbs/acre.  The cumulative yield for the following
water quality parameters collected on the Big Cobb River at sampling site LS3 includes: TP (0.20 lbs/acre),
TDP (0.08 lbs/acre), P-PO4 (0.08 lbs/acre), TKN (1.29 lbs/acre), N-NO3 (5.20 lbs/acre),
N-NH3 (0.04 lbs/acre), TSVS (25.42 lbs/acre), and COD (19.14 lbs/acre).  The total cumulative loading of
water quality parameters for the Le Sueur River at sampling site LS3 includes: TP (16,782 lbs),
TDP (6,724 lbs), P-PO4 (6,294 lbs), TKN (106,653 lbs), N-NO3 (431,233 lbs), N-NH3 (2,970 lbs),
TSS (7,239,651 lbs), TSVS (2,106,255 lbs), and COD (1,585,761 lbs).

The individual water quality monitoring results for this sub watershed can be compared to other sub
watersheds in the Le Sueur River Watershed for Total Suspended Solids (TSS) and turbidity.  The
individual Total Suspended Solids (TSS) yield for the Little Cobb River in this sub watershed was
118 lbs/acre.  The TSS average concentration (FWMC) was 125 mg/l with a measured concentration range
from 21.5 to 450.0 mg/l.  The turbidity data ranged from 24 to 330 NTUs.  Average concentration (FWMC)
of additional parameters included TSVS (36 mg/l), TP (0.29 mg/l), P-PO4 (0.11 mg/l), TDP (0.12 mg/l),
COD (27 mg/l), N-NH3  (0.05 mg/l), and N-NO3 (7.45 mg/l), and TKN (1.84 mg/l).  Other parameters
measured were Chlorophyll-a concentration ranging from 11 to 103 ug/l and fecal coliform bacteria counts
ranging from 23 to 1,650 colony forming units/100 ml.  Concentration and ranges are found in Tables 42 to
54.

Summary

This sub watershed, containing the Little Cobb River was not selected as a priority management area,
however this sub watershed is of importance for a number of reasons.  There are approximately 1,408 acres
of highly and potentially erodible cultivated land located in this sub watershed.  The soil erosion potential
is 1.1 tons/acre/year for the overall sub watershed 0.7 tons/acre/year in the 99 foot riparian zone.  In
addition, 28 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent.  This
sub watershed contributes a TSS yield of 118.1 lbs/acre and a TSS average concentration (FWMC) of
125 mg/l.  There is the potential to restore approximately 6,887 acres of the land in this sub watershed to
wetlands.  This sub watershed contains the highest amount of land located within a lakeshed (73 percent),
which drains to a lake.  This sub watershed contains 70 inventoried feedlots with a total of 26,832 animal
units.



81

Judicial Ditch 11 Sub Watershed (LS4)

Figure 22.  Judicial Ditch 11 Sub Watershed (LS4)

General Location

This secondary sub watershed encompasses 35,308 acres (Figure 22).  Judicial Ditch 11 flows south and
west from Madison Lake.  Judicial Ditch 11 was sampled at the Waseca County Line Road.  Upstream
from the site are 52,734 contributing watershed acres.  County Ditch 30 (LT8) and Iosco Creek (LT9)
contribute to Judicial Ditch 11 in this sub watershed.

Cities and Unsewered Communities

There are two incorporated cities in the sub watershed, Janesville, population 1,969 and a portion of
Elysian, population 445.  The effluent from Janesville’s WWTF flows into County Ditch #6 which reaches
the Le Sueur River.  A portion of Smiths Mill, population 31, and a portion of East Lake Elysian
Subdivision, population 58, are two unsewered communities in the sub watershed.  Tables 13 and 14
contain additional information regarding point sources and unsewered communities, respectively.

Feedlots

The sub watershed contains 51 inventoried feedlots with a total of 15,983 animal units.  There are 0.45
animal units per acre, and there are 2.21 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data and sites for the Le Sueur River Watershed.

Land Slope

Approximately 39 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 37, 39, and 46 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (64.7 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 11.0 percent of the land use in this sub watershed.  According to class IIIw and IVw
soils, there is a potential to restore approximately 4,474 acres (12.7 percent) o the land in the sub watershed
to wetlands.  See Table 27 in the results section for additional information related to land use and land
cover.

Lakes

There are eight named lakes and one marsh in this sub watershed covering approximately 3,523 acres,
which include Reeds Lake, Lilly Lake, Lake Elysian, Lily Lake, Rice Lake, Fish Lake, Sibert Lake, Buffalo
Lake, and Hobza Marsh.  The land use/land cover throughout the watershed was classified according to the
location within lakeshed and non lakeshed areas.  Approximately 49 percent of the land in this sub
watershed is located within multiple lakeshed areas.  Table 9 contains additional lake information.
Appendix Y contains lakeshed and non lakeshed areas according to land use/land cover.

Soil Loss

The estimated soil loss for the entire sub watershed is approximately 1.9 tons/acre/year.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.6, 1.1, and 2.0 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land in the 16, 99, and 300 foot riparian zones is approximately 6, 10, and 16 percent respectively,
compared to that for the entire sub watershed (13 percent).  Appendix Q contains the details for the highly
and potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There were three precipitation readers located in this sub watershed.  The monthly average precipitation
was recorded from April to November 1996.  A mean precipitation of 24.10 inches was recorded from
April to November, 1996, compared to a modeled precipitation volume of 24.63 inches for the monitoring
period.  Monthly average precipitation ranged from 0.95 to 6.69 inches from April to November 1996.
Based on the average data, this sub watershed received approximately 50 percent of its precipitation during
the months of June (5.31 inches) and August (6.69 inches).  Table 24 shows the average month
precipitation by sub watershed.  Table 34 and Appendix R contain additional precipitation information.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  Iosco
Creek to Judicial Ditch 11 has a weighted stream gradient of 1.7 ft/mile, which is the lowest in the
Le Sueur River Watershed.  Table 35 contains the weighted stream gradients for the Le Sueur River
Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the Judicial Ditch 11 at sampling site LS4 ranged from no flow (September 28 – October 16,
1996) to approximately 404 cfs (June 15, 1996).  The hydrograph is located in Appendix T and the flow
results are located in Appendix U.
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Drainage

There are 39 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 23 miles are open ditches and 16 miles are tiled.  There is also an unknown amount of private tile
in this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota
Statute 103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties
for systems that cross county boundaries.  The funds for these systems are from private landowners that
benefit from the system.  Table 6 contains the available drainage information for the Le Sueur River
Watershed.

Water Quality Monitoring Results

Comparing the 1996 water quality monitoring results for the primary site and five secondary sites is very
difficult, since there was a limited number of samples taken.  Comparison of each of the sub watersheds is
further complicated, since the nine tertiary sites were tested for fewer water quality parameters than the
primary and secondary sites in 1996.  Upstream there are 52,734 contributing watershed acres, making it
difficult to identify the sub watershed(s) significantly contributing to the sampling site.

The cumulative TSS yield at this particular site was 38.0 lbs/acre.  The cumulative yield for the following
water quality parameters collected on Judicial Ditch 11 at sampling site LS4 includes: TP (0.18 lbs/acre),
TDP (0.10lbs/acre), P-PO4 (0.08 lbs/acre), TKN (1.78 lbs/acre), N-NO3 (5.29 lbs/acre),
N-NH3 (0.06 lbs/acre), TSVS (12.81 lbs/acre), and COD (30.33 lbs/acre).  The total cumulative loading of
water quality parameters for the Le Sueur River at sampling site LS4 includes: TP (9,451 lbs),
TDP (5,399 lbs), P-PO4 (4,420 lbs), TKN (93,992 lbs), N-NO3 (279,110 lbs), N-NH3 (3,311 lbs),
TSS (2,001,990 lbs), TSVS (675,327 lbs), and COD (1,599,284 lbs).

The individual water quality monitoring results for this sub watershed can be compared to other sub
watersheds in the Le Sueur River Watershed for Total Suspended Solids (TSS) and turbidity.  The
individual Total Suspended Solids (TSS) yield for Judicial Ditch 11 in this sub watershed was a negative
5.7 lbs/acre.  The negative number indicates deposition of the sediment in this part of the river system.  The
TSS average concentration (FWMC) was 40 mg/l with a measured concentration range from
10 to 112.5 mg/l.  The turbidity ranged from 5.3 to 75 NTUs.  Average concentration (FWMC) of
additional parameters included TSVS (13 mg/l), TP (0.19 mg/l), P-PO4 (0.09 mg/l), TDP (0.11 mg/l), COD
(32 mg/l), N-NH3  (0.07 mg/l), and N-NO3 (5.58 mg/l), and TKN (1.88 mg/l).  Other parameters measured
were Chlorophyll-a concentration ranging from 8 to 28 ug/l and fecal coliform bacteria counts 6 to 450
colony forming units/100 ml.  Concentration and ranges are found in Tables 42 to 54.

Summary

This sub watershed, containing Judicial Ditch 11 was not selected as a priority management area, however
this sub watershed is of importance for a number of reasons.  There are approximately 3,118 acres of highly
and potentially erodible cultivated land located in this sub watershed.  The soil erosion potential is
1.9 tons/acre/year in the overall sub watershed and is 1.1 tons/acre/year in the 99 foot riparian zone.  In
addition, 39 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent.
However, this sub watershed contributes a negative TSS yield of 5.7 lbs/acre and a TSS average
concentration (FWMC) of 40 mg/l.  There is the potential to restore approximately 4,474 acres land in the
sub watershed to wetlands.  This sub watershed contains a considerable amount of land located within
multiple lakesheds (49 percent), which drains to lakes.  This sub watershed contains 51 inventoried feedlots
with a total of 15,983 animal units.  Lastly, Judicial Ditch 11 contains the lowest stream gradient in the Le
Sueur River Watershed.
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Le Sueur River Sub Watershed (LS5)

Figure 23. Le Sueur River Sub Watershed (LS5).

General Location

This secondary sub watershed encompasses 81,610 acres (Figure 23).  The Le Sueur River originates in this
sub watershed, traveling in a north east, and northwest direction.  The Little Le Sueur River is also located
in this sub watershed, flowing into the Le Sueur River before the sampling site at County Road 4.
Upstream from the site are 113,144 contributing watershed acres.  Boot creek (LT7) contributes to the Le
Sueur River in this sub watershed.

Cities and Unsewered Communities

There are two unincorporated communities in the sub watershed.  Otisco, population 45, and Lemond,
population.  The effluent from Otisco’s failing ISTS flows into a ditch connected to the Le Sueur River.
Tables 13 and 14 contain additional information regarding point sources and unsewered communities.

Feedlots

The sub watershed contains 92 feedlots with a total of 18,219 animal units.  There are 0.22 animal units per
acre, and there are 4.48 sub watershed acres available per animal unit.  Table 32 and Figure 5 contain
additional feedlot data and sites for the Le Sueur River Watershed.

Land Slope

Approximately 47 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 38, 39, and 48 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land use/land cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (80.8 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 1.8 percent of the land use in this sub watershed.  According to class IIIw and IVw
soils, there is a potential to restore approximately 12,008 acres (14.4 percent) of land in the sub watershed
to wetlands. See Table 27 in the results section for additional information related to land use and land
cover.

Lakes

There are three named lakes located in this sub watershed covering 160 acres, which include St. Olaf Lake,
Fositen Lake, Mud Lake, and Lonegran Lake.  The land use/land cover throughout the watershed was
classified according to the location within lakeshed and non lakeshed areas.  Approximately 1.5 percent of
the land in this sub watershed is located within lakeshed areas, which drain to lakes.  Table 9 contains
additional lake information.  Appendix Y contains lakeshed and non lakeshed areas according to land
use/land cover.

 Soil Loss

Soil estimated loss for the entire sub watershed is approximately 2.0 tons/acre/year.  The estimated soil loss
in the 16, 99, and 300 foot riparian zones is approximately 0.5, 0.8, 1.4 tons/acre/year, respectively.  The
estimated soil loss values are also located in Table 28.

Highly Erodible Land

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land in the 16, 99, and 300 foot riparian zones is approximately 4, 7, and 15 percent respectively, compared
to that for the entire sub watershed (18 percent).  Appendix Q contains the amounts and types of highly and
potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There were four precipitation readers located in this sub watershed.  The monthly average precipitation was
recorded from April to November 1996.  A mean precipitation of 23.82 inches was recorded from April to
November, 1996, compared to a modeled precipitation volume of 23.54 inches for the monitoring period.
Monthly average precipitation ranged from 0.84 to 7.15 inches from April to November 1996.  Based on
the average data, this sub watershed received approximately 46 percent of its precipitation during the
months of June (3.74 inches) and August (7.15 inches).  Table 24 shows the average month precipitation by
sub watershed.  Table 34 and Appendix R contains additional precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  The
Le Sueur has a weighted stream gradient of 5.1 ft/mile.  Table 35 contains the weighted stream gradients
for the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the Le Sueur River at sampling site LS5 ranged from approximately 0.8 cfs (September 19- 25,
1996) to 640 cfs (November 18, 1996).  The hydrograph is located in Appendix T and flow results are
located in Appendix U.
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Drainage

There are 101 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 34 miles are open ditches and 67 miles are tiled.  There is also an unknown amount of private tile
in this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota
Statute 103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties
for systems that cross county boundaries.  The funds for these systems are from private landowners that
benefit from the system.  Table 6 contains the available drainage information for the Le Sueur River
Watershed.

Water Quality Monitoring Results

Comparing the 1996 water quality monitoring results for the primary site and five secondary sites is very
difficult, since there was a limited number of samples taken.  Comparison of each of the sub watersheds is
further complicated, since the nine tertiary sites were tested for fewer water quality parameters than the
primary and secondary sites in 1996.  In addition, upstream from the site are 113,144 contributing
watershed acres making it difficult to identify the sub watershed(s) significantly contributing to the
sampling site.

The cumulative TSS yield at this particular site was 125.1 lbs/acre.  The cumulative yield for the following
water quality parameters collected on the Le Sueur River at sampling site LS5 includes: TP (0.20 lbs/acre),
TDP (0.07lbs/acre), P-PO4 (0.06 lbs/acre), TKN (1.27 lbs/acre), N-NO3 (8.31 lbs/acre),
N-NH3 (0.04 lbs/acre), TSVS (27.15 lbs/acre), and COD (20.58 lbs/acre).  The total cumulative loading of
water quality parameters for the Le Sueur River at sampling site LS5 includes: TP (23,117 lbs),
TDP (8,157 lbs), P-PO4 (7,169 lbs), TKN (143,580 lbs), N-NO3 (940,258 lbs), N-NH3 (4,572 lbs),
TSS (14,151,616 lbs), TSVS (3,071,730 lbs), and COD (2,328,798 lbs).

The individual water quality monitoring results for this sub watershed can be compared to other sub
watersheds in the Le Sueur River Watershed for Total Suspended Solids (TSS) and turbidity.  The
individual Total Suspended Solids (TSS) yield for the Le Sueur River in this sub watershed was
116.1 lbs/acre.  The TSS average concentration (FWMC) was 149 mg/l with a measured concentration
range from 8.6 to 422.0 mg/l.  The turbidity data ranged from 4.6 to 280 NTUs.  Average concentration
(FWMC) of additional parameters included TSVS (32 mg/l), TP (0.24 mg/l), P-PO4 (0.08 mg/l),
TDP (0.09 mg/l), COD (25 mg/l), N-NH3  (0.05 mg/l), and N-NO3 (9.91 mg/l), and TKN (1.51 mg/l).  Other
parameters measured were Chlorophyll-a concentration ranging from 4 to 64 ug/l and fecal coliform
bacteria counts ranging from 35 to 3,560 colony forming units/100 ml.  Concentration and ranges are found
in Tables 42 to 54.

Summary

This sub watershed, containing the Le Sueur River was not selected as a priority management area,
however this sub watershed is of importance for a number of reasons.  There are approximately 10,987
acres of highly and potentially erodible cultivated land located in this sub watershed.  The soil erosion
potential is 2.0 tons/acre/year in the overall sub watershed and 0.8 tons/acre/year in the 99 foot riparian
zone.  In addition, 39 percent of the 99 foot riparian zone contains lands with a slope greater than
6 percent.  This sub watershed contributes a TSS yield of 116.1 lbs/acre and a TSS average concentration
(FWMC) of 149 mg/l.  There is a potential to restore approximately 12,008 acres of land in the sub
watershed to wetlands.  This sub watershed contains 92 feedlots with a total of 18,219 animal units.
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Creek to Le Sueur River Sub Watershed (LT1)

Figure 24.  Creek to the Le Sueur River Sub Watershed (LT1).

General Location

This tertiary sub watershed encompasses 26,193 acres (Figure 24).  The Creek to the Le Sueur River flows
in a southerly direction.  The sampling site is located at Township Road 184.

Cities and Unsewered Communities

Eagle Lake, population 1,703, and a portion of Madison Lake, population, 643, are incorporated cities
located in the sub watershed.  Tables 13 and 14 contain additional information regarding point sources and
unsewered communities.

Feedlots

The sub watershed contains 22 inventoried feedlots with a total of 3,564 animal units.  There are 0.14
animal units per acre, and there are 7.35 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 34 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 27, 29, and 38 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (60.5 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 16.0 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 2,952 acres (11.3 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

There are seven named lakes and one marsh located in the sub watershed covering approximately 2,546
acres, which include Indian Lake, Alice Lake, Madison Lake, Mud Lake, Albert Lake, Eagle Lake, Born
Lake, and Hodapp Marsh.  The land use/land cover throughout the watershed was classified according to
the location within lakeshed and non lakeshed areas.  Approximately 64 percent of the sub watershed is
located within multiple lakeshed areas, which drain to lakes.  Table 9 contains additional lake information.
Appendix Y contains lakeshed and non lakeshed areas according to land use/land cover.

 Soil Loss

The estimated soil loss is approximately 1.3 tons/acre/year for the entire sub watershed.   The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.9, 1.0, and 1.16 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 3, 5, and 10 percent in the 16, 99, and 300 foot riparian zones respectively, compared
to the entire sub watershed (9 percent).  Appendix Q contains the amount and types of highly and
potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There was one precipitation reader located in this sub watershed.  The monthly average precipitation was
recorded from April to November 1996.  A mean precipitation of 28.26 inches was recorded from April to
November, 1996, compared to a modeled precipitation volume of 27.58 for the monitoring period.  A
monthly average precipitation ranged from 0.74 to 6.65 inches from April to November 1996.  Based on
the average data, this sub watershed received approximately 44 percent of its precipitation during the
months of June (6.65 inches) and August (5.71 inches).  Table 34 and Appendix R reports contain
additional precipitation information.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  County
Ditch 2 to an Unnamed Creek has a weighted stream gradient of 5.3 ft/mile.  Table 35 contains the
weighted stream gradients for the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the Creek to the Le Sueur River at sampling site LT1 ranged from approximately 5.2 cfs
(August 19, 1996) to 91.8 cfs (June 15, 1996).  The hydrograph is located in Appendix T and flow results
are located in Appendix U.
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Drainage

There are 25 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 4 miles are open ditches and 21 miles are tiled.  There is also an unknown amount of private tile in
this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota Statute
103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties for
systems that cross county boundaries.  The funds for these systems are from private landowners that benefit
from the system.  Table 6 contains the available drainage information for the Le Sueur River Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for the creek to the Le Sueur River in this sub watershed was
60.4 lbs/acre.  The TSS average concentration (FWMC) was 98 mg/l with a measured concentration range
from 19.0 to 232.0 mg/l.  Turbidity data ranged from 9 to 133 NTUs in the creek to the Le Sueur River at
sampling site LT1.

Summary

This sub watershed, containing the creek to the Le Sueur River was not selected as a priority management
area, however this sub watershed is of importance for a number of reasons.  There are approximately 1,640
acres of highly and potentially erodible cultivated land located in the sub watershed.  The soil erosion
potential is 1.3 tons/acre/year in the overall sub watershed and 1.0 tons/acre/year in the 99 foot riparian
zone.  In addition, 29 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent.
This sub watershed contributes a TSS yield of 60.4 lbs/acre.  The TSS average concentration (FWMC) was
98 mg/l with a maximum measured concentration of 232.0 mg/l.  There is the potential to restore
approximately 2,952 acres of land in the sub watershed to wetlands.  This sub watershed contains 22
inventoried feedlots with a total of 3,564 animal units.  Lastly, a considerable amount of land in this sub
watershed (64 percent) is located within a lakeshed, which drains to a lake.
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Bull Run Creek Sub Watershed (LT2)

Figure 25.  Bull Run Creek Sub Watershed (LT2).

General Location

This tertiary sub watershed encompasses 24,167 acres (Figure 25).  Bull Run Creek flows in a
northwesterly direction.  The sampling location for Bull Run Creek is located at Waseca County Line
Road.

Cities and Unsewered Communities

There are no incorporated cities or unsewered communities in this sub watershed

Feedlots

The sub watershed contains 39 inventoried feedlots with a total of 15,002 animal units.  There are 0.62
animal units per acre, and there are 1.61 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 18 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 23, 25, and 33 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.

Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (85.6 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 4.8 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 2,900 acres (12.0 percent) of the land in the sub
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watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

There are two named lakes located in the sub watershed, covering approximately 450 acres, which include
Mott Lake and Silver Lake.  The land use/land cover throughout the watershed was classified according to
the location within lakeshed and non lakeshed areas.  Approximately 15 percent of the land in this sub
watershed is located within lakeshed areas, which drain to lakes.  Table 9 contains additional lake
information.  Appendix Y contains lakeshed and non lakeshed areas according to land use/land cover.

 Soil Loss

The estimated soil loss is approximately 1.4 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.5, 0.8, and 1.7 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 3, 5, and 13 percent in the 16, 99, and 300 foot riparian zones respectively, compared
to that for the entire sub watershed (6 percent).  Appendix Q contains the amounts and types of highly and
potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There was one precipitation reader located in this sub watershed.  The monthly average precipitation was
recorded from April to November 1996.  A mean precipitation of 22.26 inches was recorded from April to
November, 1996, compared to a modeled precipitation of 22.80 inches for the 1996 monitoring period.  A
monthly average precipitation ranged from 0.90 to 6.94 inches from April to November 1996.  Based on
the average data, this sub watershed received approximately 48 percent of the precipitation during the
months of June (3.64 inches) and August (6.94 inches).  Table 34 and Appendix R contain additional
precipitation information.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  Bull Run
Creek has a weighted stream gradient of 6.6 ft/mile.  Table 35 contains the weighted stream gradients for
the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8,1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for Bull Run Creek at sampling site LT2 ranged from approximately 0.10 cfs (July 14-20, August
3-7, 14-20, September 4-6, 11-14, November 21 and 22, 1996) to 12.6 cfs (June 15, 1996).  The
hydrograph is located in Appendix T and flow results are located in Appendix U.

Drainage

There are 4 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 2 miles are open ditches and 2 miles tiled.  There is also an unknown amount of private tile in this
sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota Statute
103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties for
systems that cross county boundaries.  The funds for these systems are from private landowners that benefit
from the system.  Table 6 contains the available drainage information for the Le Sueur River Watershed.
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Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for Bull Run Creek in this sub watershed was 12.7 lbs/acre.  The TSS
average concentration (FWMC) was 177 mg/l with a measured concentration range from
17.0 to 600.3 mg/l.  Turbidity data ranged from 11 to 473 NTUs in Bull Run Creek at sampling site LT2.

Summary

This sub watershed, containing Bull Run Creek was selected as a priority management area for a number of
reasons.  There are approximately 1,056 acres of highly and potentially erodible cultivated land located in
the sub watershed.  The soil erosion potential is 1.4 tons/acre/year in the overall sub watershed and
0.8 tons/acre/year in the 99 foot riparian zone.  In addition, 25 percent of the 99 foot riparian zone contains
lands with a slope greater than 6 percent.  This sub watershed contributes a TSS yield of 12.7 lbs/acre.  The
TSS average concentration (FWMC) is 177 mg/l with a maximum measured concentration of 600.3 mg/l.
There is the potential to restore approximately 2,900 acres land in the sub watershed to wetlands.  The sub
watershed contains 39 inventoried feedlots with a total of 15,002 animal units.  Lastly, the stream gradient
of Bull Run Creek is 6.6 feet/mile.  A summary of comparative data for the Le Sueur River Watershed
Priority Management Areas is located in Table 56.
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Rice Creek Sub Watershed (LT3)

Figure 26.  Rice Creek Sub Watershed (LT3).

General Location

This tertiary sub watershed encompasses 51,790 acres (Figure 26).  Rice Creek flows in a northerly
direction.  The sampling site for this sub watershed is located at Township Road 151.

Cities and Unsewered Communities

A portion of Winnebago, population 1,565, and Delevan, population 245, are incorporated cities located in
this sub watershed.  The effluent from Delevan’s failing ISTS flow into Judicial Ditch #1 and then into
Rice Creek.  Tables 13 and 14 contain additional information regarding point sources and unsewered
communities.

Feedlots

The sub watershed contains 46 inventoried feedlots with a total of 14,807 animal units.  There are 0.29
animal units per acre, and there are 3.50 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 24 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 24, 26, and 35 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (81.8 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 4.1 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 2,251 acres (4.4 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

There are four named lakes located in the sub watershed, covering approximately 2,589 acres, which
includes Rice Lake, Bass Lake, Hart Lake, and Lura Lake.  The land use/land cover throughout the
watershed was classified according to the location within lakeshed and non lakeshed areas.  Approximately
35 percent of the land in this sub watershed is located within multiple lakeshed areas, which drain to lakes.
Table 9 contains additional lake information.  Appendix Y contains lakeshed and non lakeshed areas
according to land use/land cover.

Soil Loss

The estimated soil loss is approximately 1.2 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.5, 0.6, and 1.1 tons/acre/year.  The
estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 0.6, 1.7, and 5.8 percent in the 16, 99, and 300 foot riparian zones respectively,
compared to that for the entire sub watershed (4 percent).  Appendix Q contains the amounts and types of
highly and potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There were two precipitation readers located in this sub watershed.  The monthly average precipitation was
recorded from April to November, 1996, however no data were collected for the month of November.  A
mean precipitation of 20.92 inches was recorded from April to October, 1996, compared to a modeled
precipitation volume of 24.08 inches for the monitoring period.  Monthly average precipitation ranged from
0.70 to 6.13 inches from April to November 1996.  Based on the average data, this sub watershed received
approximately 47 percent of its precipitation during the months of June (3.72 inches) and August (6.13
inches).  Table 34 and Appendix R contain additional precipitation information.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  Rice
Creek has a weighted stream gradient of 4.7 ft/mile.  Table 35 contains the weighted stream gradients for
the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for Rice Creek at sampling site LT3 ranged from no flow (October 1-7, 1996) to approximately
346 cfs (June 15, 1996).  The hydrograph is located in Appendix T and flow results are located in Appendix
U.



95

Drainage

There are 83 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 14 miles are open ditches and 69 miles are tiled.  There is also an unknown amount of private tile
in this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota
Statute 103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties
for systems that cross county boundaries.  The funds for these systems are from private landowners that
benefit from the system.  Table 6 contains the available drainage information for the Le Sueur River
Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for Rice Creek in this sub watershed was 115.7 lbs/acre.  The TSS
average concentration (FWMC) was 125 mg/l with a measured concentration range from
16.5 to 378.0 mg/l.  Turbidity data ranged from 17 to 375 NTUs at sampling site LT3.

Summary

This sub watershed, containing Rice Creek was not selected as a priority management area, however this
sub watershed is of importance for a number of reasons.  There are approximately 1,290 acres of highly and
potentially erodible cultivated land located in the sub watershed.  The soil erosion potential is
1.2 tons/acre/year in the overall sub watershed and 0.6 tons/acre/year in the 99 foot riparian zone.  In
addition, 26 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent.  This
sub watershed contributes a TSS yield of 115.7 lbs/acre.  The TSS average concentration (FWMC) is
125 mg/l with a maximum measured concentration range of 378.0 mg/l.  There is the potential to restore
approximately 2,251 acres of land in this sub watershed to wetlands.  This sub watershed contains 46
inventoried feedlots with a total of 14,807 animal units.
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County Ditch 3 Outlet Sub Watershed (LT4)

Figure 27.  County Ditch 3, Sub Watershed (LT4).

General Location

This tertiary sub watershed encompasses 43,293 acres (Figure 27).  County Ditch 3 flows in a
northwesterly direction.  The sampling site was located at County Road 46.

Cities and Unsewered Communities

Easton, population 229, is an incorporated city in the sub watershed.  Tables 13 and 14 contain additional
information regarding point sources and unsewered communities.

Feedlots

The sub watershed contains 61 inventoried feedlots with a total of 15,285 animal units.  There are 0.35
animal units per acre, and there are 2.83 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 26 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 15, 16, and 25 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (92.2 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 0.8 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 3,887 acres (9.0 percent) of the land in this sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

There are no named lakes located in the sub watershed.

Soil Loss

The estimated soil loss is approximately 1.3 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.6, 0.7, and 1.1 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 0.6, 1.0, and 3 percent in the 16, 99, and 300 foot riparian zones respectively,
compared to that for the entire sub watershed (4 percent).  Appendix Q contains the details for the highly
and potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There was one precipitation reader located in this sub watershed.  The monthly average precipitation was
recorded from April to November 1996, however no data were recorded for the month of November.  A
mean precipitation of 21.93 inches was recorded from April to November, 1996, compared to a modeled
precipitation volume of 22.83 inches for the monitoring period.  Monthly average precipitation ranged from
0.21 to 7.20 inches from April to November 1996.  Based on the average data, this sub watershed received
approximately 62 percent of its precipitation during the months of June (6.47 inches) and August (7.20
inches).  Table 34 and Appendix R contain additional precipitation information.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  County
Ditch 3 has a weighted stream gradient of 4.4 ft/mile.  Table 35 contains the weighted stream gradients for
the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for County Ditch 3 at sampling site LT4 ranged from approximately 6.5 cfs (July 22, 23, 1996) to
462 cfs (June 15, 1996).  The hydrograph is located in Appendix T and flow results are located in Appendix
U.

Drainage

There are 128 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 41 miles are open ditches and 87 miles are tiled.  There is also an unknown amount of private tile
in this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota
Statute 103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties
for systems that cross county boundaries.  The funds for these systems are from private landowners that
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benefit from the system.  Table 6 contains the available drainage information for the Le Sueur River
Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for County Ditch 3 in this sub watershed was 155.1 lbs/acre.  The TSS
average concentration (FWMC) was 94 mg/l with a measured concentration range from 7 to 261 mg/l.
Turbidity data ranged from 11 to 473 NTUs at sampling site LT4.

Summary

This sub watershed, containing County Ditch 3 was not selected as a priority management area, however
this sub watershed is of importance for a number of reasons.  There are approximately 1,662 acres of highly
and potentially erodible cultivated land located in this sub watershed.  The soil erosion potential is
1.3 tons/acre/year in the overall sub watershed and 0.7 tons/acre/year in 99 foot riparian zone.  In addition,
16 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent.  This sub
watershed contributes a TSS yield of 155.1 lbs/acre.  The TSS average concentration (FWMC) was 94 mg/l
with a maximum measured concentration of 261 mg/l.  There is a potential to restore approximately 3,887
acres of the land in the sub watershed to wetlands.  This sub watershed contains 61 inventoried feedlots
with a total of 15,285 animal units.
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Maple River Sub Watershed (LT5)

Figure 28. Maple River Sub Watershed (LT5).

General Location

This tertiary sub watershed encompasses 54,782 acres (Figure 28).  The Maple River flows in a
northwesterly direction.  The sampling site is located at County Road 46.

Cities and Unsewered Communities

Portions of two incorporated cities are located in the sub watershed.  Minnesota Lake, population 681 and
Wells, population 2,465.  The effluent from these two cities flow to County Ditch 87 to the Maple River.
Tables 13 and 14 contain additional information regarding point sources and unsewered communities.

Feedlots

The sub watershed contains 58 inventoried feedlots with a total of 14,334 animal units.  There are 0.26
animal units per acre, and there are 3.82 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 8 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 15, 14, and 19 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (85.7 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 1.7 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 2,274 acres (4.2 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

There are two named lakes located in the sub watershed, covering approximately 1,950 acres, which
include Minnesota Lake and Penny Lake.  The land use/land cover throughout the watershed was classified
according to the location within lakeshed and non lakeshed areas.  Approximately 10 percent of the land in
this sub watershed drain to lakes.  Table 9 contains additional lake information.  Appendix Y contains
lakeshed and non lakeshed areas according to land use/land cover.

Soil Loss

The estimated soil loss is approximately 0.9 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.5, 0.6, and 1.0 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 0.9, 2, and 5 percent in the 16, 99, and 300 foot riparian zones respectively,
compared to that for the entire sub watershed (1 percent).  Appendix Q contains the details for the highly
and potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There was one precipitation reader located in this sub watershed.  The monthly average precipitation was
recorded from April to November 1996, however there was no data collected for the months of April,
October, and November.  A mean precipitation of 16.82 inches was recorded from May to September,
1996, compared to a modeled precipitation volume of 23.34 inches for the monitoring period.  Monthly
average precipitation ranged from 1.40 to 6.78 inches from April to November 1996.  Based on the average
data, this sub watershed received approximately 64 percent of its precipitation during the months of June
(3.97 inches) and August (6.78 inches).  Table 34 and Appendix R contain additional precipitation
information.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  The
Maple River has a weighted stream gradient of 5.8 ft/mile.  Table 35 contains the weighted stream
gradients for the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the Maple River at sampling site LT5 ranged from approximately 0.3 cfs (September 9, 1996-
October 7, 1996) to 130 cfs (June 15, 1996).  The hydrograph is located in Appendix T and flow results are
located in Appendix U.



101

Drainage

There are 24 miles of public ditch systems in this sub watershed.  Of this extensive public ditch system,
15 miles are open ditches and 9 miles are tiled.  There is also an unknown amount of private tile in this sub
watershed.  The term “public” is used to denote a drainage system as defined by Minnesota Statute 103E,
the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties for systems
that cross county boundaries.  The funds for these systems are from private landowners that benefit from
the system.  Table 6 contains the available drainage information for the Le Sueur River Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for the Maple River in this sub watershed was 102.1 lbs/acre.  The TSS
average concentration (FWMC) was 114 mg/l with a measured concentration range from 28 to 290 mg/l.
Turbidity data ranged from 211 to 210 NTUs at sampling site LT5.

Summary

This sub watershed, containing the Maple River was not selected as a priority management area, however
this sub watershed is of importance for a number of reasons.  There are approximately 514 acres of highly
and potentially erodible cultivated land located in the sub watershed.  The soil erosion potential is
0.9 tons/acre/year in the overall sub watershed and 0.6 tons/acre/year in the 99 foot riparian zone.  In
addition, 14 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent.  This
sub watershed contributes a TSS yield of 102.1 lbs/acre.  The TSS average concentration (FWMC) was
114 mg/l with a maximum concentration of 290 mg/l.  There is the potential to restore approximately 2,274
acres of land in this sub watershed to wetlands.  The stream gradient of the Maple River is 5.8 feet/mile.
This sub watershed contains 58 inventoried feedlots with a total of 14,334 animal units.
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Big Cobb River Sub Watershed (LT6)

Figure 29.  Big Cobb River Sub Watershed (LT6).

General Location

This tertiary sub watershed encompasses 44,683 acres (Figure 29).  This Tributary originates at Freeborn
Lake, flowing in a northwesterly direction.  The sampling site is located at 210th Avenue off County Road
28.

Cities and Unsewered Communities

Freeborn, population 301, is an incorporated community in the sub watershed.  The effluent from
Freeborn’s WWTF flows into Cobb Creek Ditch.  Matawan, population 48, is an unincorporated
community in the sub watershed.  The effluent from the failing ISTS flow into a Tributary to the Big Cobb
River.  Tables 13 and 14 contain additional information regarding point sources and unsewered
communities.

Feedlots

The sub watershed contains 60 inventoried feedlots with a total of 17,769 animal units.  There are 0.40
animal units per acre, and there are 2.51 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 27 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 23, 24, and 33 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (83.9 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 2.0 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 4,745 acres (10.6 percent) of the land in this sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

Freeborn Lake is the only named lake located in the sub watershed, which covers approximately 2,003
acres.  The land use/land cover throughout the watershed was classified according to the location within
lakeshed and non lakeshed areas.  Approximately 17 percent of the land in this sub watershed is located
within lakeshed areas.  Table 9 contains additional lake information.  Appendix Y contains lakeshed and
non lakeshed areas according to land use/land cover.

Soil Loss

The estimated soil loss is approximately 1.3 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.5, 0.7, and 1.2 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 0.8, 2.3, and 8.1 percent the 16, 99, and 300 foot riparian zones respectively,
compared to that for the entire sub watershed (9 percent).  Appendix Q contains the details for the highly
and potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There were two precipitation readers located in this sub watershed.  The monthly average precipitation was
recorded from April to November 1996, however no precipitation data were collected for the month of
November.  A mean precipitation of 21.60 inches was recorded from April to October, 1996, compared to a
modeled precipitation of 24.16 inches for the monitoring period.  Monthly average precipitation ranged
from 0.94 1to 6.06 inches from April to November 1996.  Based on the average data, this sub watershed
received approximately 50 percent of its precipitation during the months of June (4.66 inches) and August
(6.06 inches).  Table 34 and Appendix R contain additional precipitation information.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  Cobb
Creek Ditch to the Big Cobb River has a weighted stream gradient of 6.9 ft/mile.  Table 35 contains the
weighted stream gradients for the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for the Big Cobb River at sampling site LT6 ranged from approximately 0.3 (September 4, 1996 to
October 14, 1996) to 224 cfs (November 16, 1996).  The hydrograph is located in Appendix T and flow
results are located in Appendix U.
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Drainage

There are 16 miles of public ditch systems in this sub watershed.  Of this public ditch system, 5 miles are
open ditches and 11 miles are tiled.  There is also an unknown amount of private tile in this sub watershed.
The term “public” is used to denote a drainage system as defined by Minnesota Statute 103E, the
Minnesota Drainage Code.  These systems are admitted by a county or multiple counties for systems that
cross county boundaries.  The funds for these systems are from private landowners that benefit from the
system.  Table 6 contains the available drainage information for the Le Sueur River Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for the Big Cobb River in this sub watershed was 200.4 lbs/acre.  The
TSS average concentration (FWMC) was 225 mg/l with a measured concentration range from 21 to 554
mg/l.  Turbidity data ranged from 12 to 260 NTUs at sampling site LT6.

Summary

This sub watershed, containing the Big Cobb River was selected as a priority management area for a
number of reasons.  There are approximately 3,264 acres of highly and potentially erodible cultivated land
located in the sub watershed.  The soil erosion potential is 1.3 tons/acre/year in the entire sub watershed
and 0.7 tons/acre/year in the 99 foot riparian zone.  In addition, 24 percent of the 99 foot riparian zone
contains lands with a slope greater than 6 percent.  This sub watershed contributes a TSS yield of
200.4 lbs/acre.  The TSS average concentration (FWMC) was 225 mg/l with a maximum measured
concentration of 554 mg/l.  There is the potential to restore approximately 4,745 acres of the land in the sub
watershed to wetlands.  The stream gradient Cobb Creek to the Big Cobb River is 6.9 feet/mile.  The sub
watershed contains 60 inventoried feedlots with a total of 17,769 animal units.  A summary of comparative
data for the Le Sueur River Watershed Priority Management Areas is located in Table 56.
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Boot Creek Sub Watershed (LT7)

Figure 30.  Boot Creek Sub Watershed (LT7).

General Location

This tertiary sub watershed encompasses 31,534 acres (Figure 30).  Boot Creek flows in a northerly
direction.  The sampling site is located at 260th Avenue above the Le Sueur River confluence.

Cities and Unsewered Communities

There are two incorporated communities in the sub watershed.  Hartland, population 270, and New
Richland, population 1,237.  The effluent from Hartland’s WWTF flows into Judicial Ditch #6 connected
to Boot Creek.  New Richland’s effluent from the WWTF flows into a ditch connected to Boot Creek.
Tables 13 and 14 contain additional information regarding point sources and unsewered communities.

Feedlots

The sub watershed contains 33 inventoried feedlots with a total of 7,141 animal units.  There are 0.23
animal units per acre, and there are 4.42 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 27 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 19, 20, and 27 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (90.9 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 0.4 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 2,979 acres (9.5 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.

Lakes

There are no named lakes in this sub watershed.

Soil Loss

The estimated soil loss is approximately 1.4 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.7, 0.8, and 1.2 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 1, 2, and 5 percent in the 16, 99, and 300 foot riparian zones respectively, compared
to that for the entire sub watershed (8 percent).  Appendix Q contains the details for the highly and
potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There was one precipitation reader located in this sub watershed.  The monthly average precipitation was
recorded from April to November 1996.  A mean precipitation of 22.73 inches was recorded from April to
November, 1996, compared to a modeled precipitation of 23.35 inches for the monitoring period.  Monthly
average precipitation ranged from 0.87 to 5.77 inches from April to November 1996.  Based on the average
data, this sub watershed received approximately 43 percent of its precipitation during the months of June
(3.94 inches) and August (5.77 inches).  Table 34 and Appendix R contain additional precipitation
information.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  Boot
Creek has a weighted stream gradient of 7.2 ft/mile.  Table 35 contains the weighted stream gradients for
the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8,1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for Boot Creek at sampling site LT7 ranged from approximately 0.3 cfs (August 15-17, September
5-21, and September 29-October 15, 1996) to 203 cfs (November 16, 1996).  The hydrograph is located in
Appendix T and flow results are located in Appendix U.

Drainage

There are 87 miles of public ditch systems in this sub watershed.  Of this extensive public ditch system,
20 miles are open ditches and 67 miles are tiled.  There is also an unknown amount of private tile in this
sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota Statute
103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties for



107

systems that cross county boundaries.  The funds for these systems are from private landowners that benefit
from the system.  Table 6 contains the available drainage information for the Le Sueur River Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) for Boot Creek in this sub watershed was 148.4 lbs/acre.  The TSS average
concentration (FWMC) was 139 mg/l with a measured concentration range from 9 to 642 mg/l.  Turbidity
data ranged from 5 to 213 NTUs at sampling site LT7.

Summary

This sub watershed, containing the Boot Creek was not selected as a priority management area, however,
this sub watershed is of concern for a number of reasons.  There are approximately 2,224 acres of highly
and potentially erodible cultivated land located in the sub watershed.  The soil erosion potential is
1.4 tons/acre/year for the overall sub watershed and 0.8 tons/acre/year in the 99 foot riparian zone.  In
addition, 20 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent.  This
sub watershed contributes a TSS yield of 148.4 lbs/acre.  The TSS average concentration (FWMC) was
139 mg/l with a maximum measured concentration of 642 mg/l.  There is a potential to restore
approximately 2,979 acres of the land in the sub watershed to wetlands.  Lastly, the stream gradient of the
Boot Creek is 7.2 feet/mile.
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County Ditch 30 Sub Watershed (LT8)

Figure 31. County Ditch 30 Sub Watershed (LT8).

General Location

This tertiary sub watershed encompasses 3,896 acres (Figure 31).  County Ditch 30 flows in a westerly
direction.  The sampling site is located at the outlet of the Ditch 30 at County Road 54.

Cities and Unsewered Communities

There are no cities or unsewered communities in this sub watershed.

Feedlots

The sub watershed contains 6 inventoried feedlots with a total of 2,548 animal units.  There are 0.65 animal
units per acre, and there are 1.53 sub watershed acres available per animal unit.  Table 32 and Figure 5
contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 41 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 65, 65, and 70 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.

Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (84.9 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 3.1 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 459 acres (11.8 percent) of the land in the sub
watershed to wetlands.  See Table 27 in the results section for additional information related to land use and
land cover.
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Lakes

There are no named lakes in this sub watershed.

Soil Loss

The estimated soil loss is approximately 2.4 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 1.0, 2.2, and 3.4 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 7, 17, and 30 percent in the 16, 99, and 300 foot riparian zones respectively,
compared to that for the entire sub watershed (14 percent).  Appendix Q contains the details for the highly
and potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There were no precipitation readers located in this sub watershed.  A modeled precipitation volume was
23.89 inches for the April to November, 1996 monitoring period.  Table 36 and Appendix R contain
additional precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  County
Ditch 30 has a weighted stream gradient of 12.8 ft/mile.  Table 35 contains the weighted stream gradients
for the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for County Ditch 30 at sampling site LT8 ranged from approximately 2.37 cfs (July 31, 1996) to 25
(June 15, 1996) to.  The hydrograph is located in Appendix T and flow results are located in Appendix U.

Drainage

There are 13 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 4 miles are open ditches and 9 miles are tiled.  There is also an unknown amount of private tile in
this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota Statute
103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties for
systems that cross county boundaries.  The funds for these systems are from private landowners that benefit
from the system.  Table 6 contains the available drainage information for the Le Sueur River Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) for County Ditch 30 in this sub watershed was 127.7 lbs/acre.  The TSS
average concentration (FWMC) was 55 mg/l with a measured range from 2.2 to 654 mg/l.  Turbidity data
ranged from 3 to 320 NTUs at sampling site LT8.
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Summary

This sub watershed, containing County Ditch 30 was not selected as a priority management, however, this
sub watershed is of importance for a number of reasons.  There are approximately 457 acres of highly and
potentially erodible cultivated land located in this area.  The soil erosion potential is 2.4 tons/acre/year in
the overall sub watershed and 2.2 tons/acre/year in the 99 foot riparian zone.  In addition, 65 percent of the
99 foot riparian zone contains lands with a slope greater than 6 percent.  This sub watershed contributes a
TSS yield of 127.7 lbs/acre.  The TSS average concentration (FWMC) was 55 mg/l with a maximum
measured concentration of 654 mg/l.  There is a potential to restore approximately 459 acres of land in the
sub watershed to wetlands.  The stream gradient of County Ditch 30 is one of the highest (12.8 feet/mile) in
the Le Sueur River Watershed.  This sub watershed contains 6 inventoried feedlots with a total of 2,548
animal units.
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Iosco Creek Sub Watershed (LT9)

Figure 32.  Iosco Creek Sub Watershed (LT9).

General Location

This tertiary sub watershed encompasses 13,530 acres (Figure32).  Iosco Creek flows from the east and
west in a southerly direction, where it is joined with Silver Creek.  The sampling site is located at a
Township Road.

Cities and Unsewered Communities

There are no incorporated cities or unsewered communities in this sub watershed.

Feedlots

The sub watershed contains 25 inventoried feedlots with a total of 6,824 animal units.  There are 0.50
animal units per acre, and there are 1.98 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Land Slope

Approximately 51 percent of the sub watershed contains a land slope greater than 6 percent.  The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 45, 46, and 54 percent,
respectively.  Appendix P contains a detailed breakdown of the slope categories for this sub watershed.
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Land Use/Land Cover

Agricultural cropland with an alternating corn and soybean rotation is the primary land use within this sub
watershed (76.0 percent).  Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute 8.0 percent of the land cover in this sub watershed.  According to the class IIIw and
IVw soils, there is a potential to restore approximately 1,300 acres (9.6 percent) of the land in the sub
watershed to wetlands.  See Table 27 for additional information related to land use and land cover.

Lakes

There are no named lakes in this sub watershed.

Soil Loss

The estimated soil loss is approximately 2.3 tons/acre/year for the entire sub watershed.  The estimated soil
loss in the 16, 99, and 300 foot riparian zones is approximately 0.6, 1.0, and 1.9 tons/acre/year,
respectively.  The estimated soil loss values are also located in Table 28.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land.  The amount of highly and potentially erodible
land is approximately 8, 12, and 20 percent in the 16, 99, and 300 foot riparian zones respectively,
compared to that for the entire sub watershed (17 percent).  Appendix Q contains the amount and types of
highly and potentially erodible lands in the Le Sueur River Watershed.

Precipitation

There were no precipitation readers located in this sub watershed.  A modeled precipitation volume was
24.34 inches for the April to November, 1996 monitoring period.  Table 36 and Appendix R contain
additional precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.7 to 14.3 feet/mile in the Le Sueur River Watershed.  Iosco
Creek has a weighted stream gradient of 14.3 ft/mile.  Table 35 contains the weighted stream gradients for
the Le Sueur River Watershed.

Hydrology

The monitoring period was from April 8, 1996 to November 21, 1996.  The daily flow (in cubic feet per
second) for Iosco Creek at sampling site LT9 ranged from approximately 12.5 cfs (July -28, 1996) to 41.5
cfs (August 25, 1996).  The hydrograph is located in Appendix T and flow results are located in Appendix
U.

Drainage

There are 11 miles of public ditch systems in this sub watershed.  Of the total miles for the public ditch
system, 9 miles are open ditches and 2 miles are tiled.  There is also an unknown amount of private tile in
this sub watershed.  The term “public” is used to denote a drainage system as defined by Minnesota Statute
103E, the Minnesota Drainage Code.  These systems are admitted by a county or multiple counties for
systems that cross county boundaries.  The funds for these systems are from private landowners that benefit
from the system.  Table 6 contains the available drainage information for the Le Sueur River Watershed.
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Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for Iosco Creek in this sub watershed was 126.0 lbs/acre.  The TSS
average concentration (FWMC) was 76 mg/l with a measured concentration range from 8 to 350 mg/l.
Turbidity data ranged from 6 to 250 NTUs at sampling site LT9.

Summary

This sub watershed, containing Iosco Creek was selected as a priority management, for a number of
reasons.  There are approximately 1,635 acres of highly and potentially erodible cultivated land located in
the sub watershed.  The soil erosion potential is 2.3 tons/acre/year in the overall sub watershed and
1.0 tons/acre/year in the 99 foot riparian zone.  In addition, 46 percent of the 99 foot riparian zone contains
lands with a slope greater than 6 percent.  This sub watershed contributes a TSS yield of 126.0 lbs/acre.
The TSS average concentration (FWMC) was 76 mg/l with a maximum measured concentration of 350
mg/l.  There is a potential to restore approximately 1,300 acres of land in the sub watershed to wetlands.
The stream gradient Iosco Creek is the highest (14.3 feet/mile) in the Le Sueur River Watershed.  This sub
watershed contains 25 inventoried feedlots with a total of 6,824 animal units.  A summary of comparative
data for the Le Sueur River Watershed Priority Management Areas is located in Table 56.
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Unsampled Area

Figure 33.  Unsampled Area.

General Location

There is an unsampled area of the Le Sueur River Watershed, encompassing 3,813 acres (Figure 33).  The
Le Sueur River flows in a northwesterly direction prior to the confluence with the Blue Earth River/

Cities and Unsewered Communities

Rapidan, population 250, is located in this unsampled area.  The effluent from the community’s failing
individual septic systems (ISTS) flows to an Unnamed Tributary to the Le Sueur River.

Feedlots

The unsampled area contains 3 inventoried feedlots with a total of 1,170 animal units.  There are 0.31
animal units per acre, and there are 3.26 sub watershed acres available per animal unit.  Table 32 and
Figure 5 contain feedlot data for the Le Sueur River Watershed.

Drainage

There are no miles of public ditch systems in this unsampled area.  There is also an unknown amount of
private tile in this sub watershed.  The term “public” is used to denote a drainage system as defined by
Minnesota Statute 103E, the Minnesota Drainage Code.  These systems are admitted by a county or
multiple counties for systems that cross county boundaries.  The funds for these systems are from private
landowners that benefit from the system.  Table 6 contains the available drainage information for the Le
Sueur River Watershed.
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Summary

This unsampled area containing 3,813 acres is of importance to the Le Sueur River Watershed and the Blue
Earth River at siteBP1, even though minimal data were reported on this area.
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Discussion

The diagnostic study for the Le Sueur River Watershed Project made an important contribution for water
resources management in south central Minnesota.  The benefits of the project included mobilizing local
staff and citizens in the collection of water quality and land use data and increasing public awareness about
the Le Sueur River watershed.  The preceding data have been helpful in making people more aware of water
quality issues.  However, the scale of the assessment project and the short time period for monitoring have
presented some limitations in the analysis of these data.

During the 1996 monitoring period (April – November), rainfall was above average for the city of Waseca
(109 percent of the normal rainfall) and significantly above average for Mankato (142 percent).  Total
rainfall across the watershed ranged from about 17to 28 inches during that time period.  One large storm
event occurred in June with unevenly distributed precipitation across the Blue Earth, Le Sueur, and
Watonwan major watersheds (Figure 7).  Due to the precipitation intensity and variability, the storm related
data were removed from the water quality and flow analysis.  Overall, the months of June and August were
wetter than other months.  Therefore, runoff conditions were probably slightly above normal as crops
developed in June, and then again as crops began maturing in August.  From historical data, a median runoff
for this watershed is about 0.3-0.4 feet/year, with higher runoff rates about 0.6-0.7 feet/year.

The most consistent water quality data collected by this project were the sediment concentrations, as
estimated by total suspended solids (TSS).  This water quality parameter was collected at all monitoring
sites.  The TSS observed in 1996 varied in lowest measured concentration from 2-28 mg/l in all sub
watersheds.  The highest concentrations varied from 112-2,545 mg/l.  The mean concentration (FWMC) for
all sub watersheds ranged from about 40 mg/l to 346 mg/l.  Ten of fifteen sites monitored had mean
concentrations above 100 mg/l.  Summer means observed from 1970-1985 (not flow weighted) by the
MPCA were in the 50-60 mg/l range for TSS, while the interquartile range (IQR) for the ecoregion data
were about 20-80 mg/l TSS22.   The IQR is useful since it indicates the middle 50 percent of the data.

Sediment data collected in 1996 were analyzed as total suspended solids (TSS).  Historical data used from
USGS report sediment as suspended sediment (SS) or total suspended sediment.  TSS and SS both measure
the suspended sediment without the dissolved components, however differences exist between the TSS
(filtered sample) and SS (unfiltered sample).

The USGS analyzed sediment as suspended sediment and water flow for numerous rivers in Minnesota7.
USGS data collected from 1989-1992 for the Le Sueur River showed a mean sediment concentration of
about 400 mg/l with a maximum of approximately 2,400 mg/l.  Monitoring in 1991 reported seasonal
samples from snowmelt spring runoff, spring rain event, and summer rain event.  The 1996 TSS mean,
maximum values and yield for sites in the Le Sueur River drainage are similar or higher than historic
reference suspended sediment values.  Table 55 summarizes the comparison of historical USGS data for the
Le Sueur River and 1996 data from the same monitoring site7.

Table 55.  Sediment Concentration and Watershed Yields for the Le Sueur River Watershed Comparing
Historical and 1996 Data.

Le Sueur River Period Drainage Area Yield

Site acres maximum mean lbs/ac

CWP Site LP1 4/96-11/96 708,025 2,325 mg/l 346 mg/l 256

USGS  near Rapidan 1989-92 2,400 mg/l 400 mg/l

USGS  near Rapidan 3/91-4/91 91

USGS  near Rapidan  5/91 334

USGS  near Rapidan   7/91 84

Sediment Concentration
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To estimate the nature or quality of the sediment in the Le Sueur River system, we can use the TSVS data to
provide a rough estimate of the organic/inorganic split.  These data show a breakdown of about 25 percent
organic material to 75 percent inorganic materials.  The inorganic materials present in the suspended load
are predominately silts and clays23.   Therefore, inorganic materials being carried by the river system are
three times more prevalent than organic materials.  A portion of the organic component of TSS is algae,
since chlorophyll-a concentration data show a range from 3 to 108 ug/l for six sampling sites in the
Le Sueur River system.  The timing of sediment transport in Minnesota streams was also addressed by
Tornes, reporting that about 48 percent of the sediment being transported during April – June in most
Minnesota streams23.

Turbidity values from the Le Sueur River system can also be used to characterize the sediment
concentration.  The data indicate a strong positive correlation of TSS to turbidity (Figure 10).  Turbidity
levels were variable, ranging from 3 – 2,900 NTUs with the highest level measured at the primary site
(LP1).  Although there are some limitations, turbidity levels provide an alternate method for monitoring
sediment carried in the streams.

Excessive sediment in the river system is detrimental.  It impairs the river for recreational uses such as
boating and swimming.  Aquatic habitats are degraded, as sediment is transported and deposited into the
stream channel.  The effects of suspended sediment on aquatic life have been summarized by Newcombe
and MacDonald24.  These researchers compiled the results of many research projects that investigated
sediment concentrations and duration of exposure to fish (mostly salmon species) and aquatic invertebrates.
The major point of this reference, in relation to the biological life in the Le Sueur River, is that exposure of
fish and insects to higher levels of sediment in the water column can bring about effects such as increased
coughing rate, avoidance response, damage to gills, growth rate reductions, and in some instances mortality.
These researchers stressed the need to consider both sediment concentration and duration of exposure as
indicators of biological effects of sediment.  Waters has also provided extensive work on sediment effects in
river systems25.

Since all the Phase I monitoring involved the parameter TSS, as well as water flow estimates, we now have
limited sediment loading estimates available from one season (1996) from sub watershed areas of the
Le Sueur River Major Watershed.  An important aspect of these estimates is that of the scale of the
sampling sub watersheds (3,900 acres to 708,000 acres).  Prior to this project, almost all other data of this
type were collected as part of a field-scale research project, or done by groups such as the USGS on the
major watershed scale, such as the Le Sueur River primary site near Rapidan (LP1).  The tertiary sites, with
an average size of 33,000 acres or about 1½ townships, provided the smaller scale that can be related to the
larger watershed scale.  Additionally, the smallest scale at the riparian zone provided a detailed view of
sensitive lands that may directly impact the water quality of the streams at the sub watershed level.

The limitations of this approach must also be addressed.  The fact that only one season was available for
field monitoring limits interpretation due to natural variability in climate, antecedent conditions and land
management changes.  More water quality parameters were measured at the primary and secondary sites
with large drainage areas, thus limiting the ability to link water quality parameters with land use statistics or
land management practices.  However, the enhanced level of water testing at these sites with some
automated equipment and better flow monitoring, increased the accuracy of loading estimates from the
primary and secondary sites.  The tertiary site monitoring characterized the sub watershed providing an
estimate of sediment contribution.  These estimates of loading and yield were used in conjunction with the
watershed assessments to determine priority management areas.

While this project contributed to our understanding of sediment in the Le Sueur River system, it should not
be viewed as a sediment budget.  A sediment budget process provides estimates for sediment sources (sheet
and rill erosion, gully erosion, stream bank erosion, etc.) sediment sinks (field borders, sandbar deposits,
tributary and main valley floodplain deposits), and yield at the outlet of the overall watershed.  While this
effort did develop yield estimates at the sampling sub watershed scale, it did not systematically quantify
other sources and sinks.
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A significant question arising from the Le Sueur River Watershed Phase 1 project involves the export of
sediment from the sampling sub watersheds.  Specifically, why do some of the sampling sub watersheds
export a higher amount of total suspended solids (TSS), as expressed in sub watershed yield
(TSS pounds/acre of land)?  Can upland or riparian zone erosion rates explain the differences observed?  Or
are there inherent physical factors such as land slope or stream gradient in some sub watersheds that explain
sediment transport variability?  And while looking at future implementation and evaluation, how can mid-
term to long-term monitoring efforts be designed to track progress and help answer these questions?  While
the information generated by this effort can not adequately answer some of these questions, it is worthwhile
to consider the issues for future projects.

The yield of TSS among tertiary sites varied from 13 to 200 pounds per acre.  Among the tertiary sites, the
lowest yield was observed from the Bull Run Creek drainage (LT2), while the highest yield was from the
Big Cobb River (LT6).  Both sub watersheds have similar percentages of land area under cultivation.   Both
upland and riparian zone erosion rates are similar, as are stream gradients.  A higher percentage of lands in
the Big Cobb sub watershed have slopes greater than 6 percent, and more erodible land is under cultivation.
Another factor that could help explain the observed yield differences would be more sediment trapping and
storage areas such as accessible flood plains in the Bull Run Creek area.

Wetland areas and spatial location were analyzed using project data.  The Isoco Creek sub watershed (LT9)
has a significantly higher percentage of wetlands.  This sub watershed of 13,530 acres also has more land in
the greater than 6 percent land slope category, and higher stream gradients.  Sediment yield from Isoco
Creek is about average for the tertiary monitoring sites, although overall erosion was higher than most other
sub watersheds.  It is likely that more water is being infiltrated in this area, and sediment is being trapped or
stored.  As a headwaters zone, work in this priority sub watershed will be important for other sub
watersheds in the Le Sueur River drainage.

The land use assessment provided the most accurate and current information available to date for the
Le Sueur River Watershed.  An important contribution is the quantification of statistics on a sub watershed
scale.  The most useful of these statistics include soil loss estimates, highly erodible lands under cultivation,
land area associated with higher slopes for the sub watershed and its riparian zones.   Prior to this project,
these types of statistics were available only on the scale of a field or farm tract, or perhaps compiled by
county.  When these types of statistics are further refined and mapped, they will provide the context for
better implementation targeting efforts during CWP Phase II.  The fact that these data layers were organized
into a Geographic Information System (GIS) will allow the Phase II project and the participating counties to
maintain and enhance this valuable tool for watershed management into the future.
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Conclusion

The Le Sueur River Watershed

The Le Sueur River Watershed study characterized the concentration and loading of sediment in the river system, as
total suspended solids (TSS), from April to November 1996.  Common pollutant levels and flow were monitored at
one primary and five secondary sites.  These sites were located on the Le Sueur River, Maple River, Big Cobb
River, Little Cobb River and Judicial Ditch 11.  TSS, turbidity, and flow were also monitored at nine tertiary sites
located upstream on the river reaches or on small tributaries.  Because of limited resources, the primary and
secondary sites were monitored more comprehensively than were the tertiary sites.  The stage discharge
relationships of the tertiary sites were determined using minimal data; therefore, the resulting load and yield of TSS
calculated for the tertiary sites are approximate.  The Geographic Information System (GIS) was designed to provide
data layers and analysis for the watershed assessment of the diagnostic study.  It will continue to be an important
tool in the future planning and management of the Le Sueur River Watershed.

The Le Sueur River Major Watershed represents approximately 7 percent of the Minnesota River Basin.  The
watershed is a region of gently rolling ground moraine, with high bluffs outlining the lower reach of the Le Sueur
River.  The watershed drainage network, defined by perennial streams, intermittent streams, lakes and wetlands, was
altered through public and private artificial drainage systems put into place over the last 100 years.  The GIS
predicted wetland loss near 89 percent in the Le Sueur River Watershed based on drained soils.  The GIS determined
areas of high erodibility due to steep slope, soil type, or high vertical stream banks.  Areas of concern were
identified in the riparian zone of the mainstem of the lower Le Sueur River, the Maple River, the Big Cobb River,
and Waseca County Ditch 30.

Data reported for the Le Sueur River near Rapidan, site LP1, was the basis for characterizing the Le Sueur River
Watershed to provide sub watershed comparisons.  Monitoring of the watershed at LP1 estimates total discharge for
the monitoring season at 192,537 acre feet.  The TSS load of the Le Sueur River at LP1 was estimated at 90,643 tons
or an average yield of 256 pounds per acre for the monitoring period.  Loading and yield of TSS was highest at the
primary site on the mainstem of the lower Le Sueur River followed by the secondary sites of the Maple River and
Big Cobb River.  Results from 5 of the 15 sub watersheds estimated individual sub watershed yields of TSS
exceeding 150 pounds per acre.  Concentration data for the 15 individual sub watersheds show flow weighted mean
concentrations (FWMC) of TSS ranging from 40 mg/l to 346 mg/l, with measured TSS ranging from 2.2 mg/l to
2,545 mg/l.  The phosphorus load of the Le Sueur River (LP1) was estimated at 114 tons of total phosphorus and 25
tons of ortho-phosphorus; the nitrate-nitrogen load was estimated at 1,679 tons. The phosphorus yield of the
Le Sueur River was estimated at 0.32 pounds per acre of total phosphorus and 0.07 pounds per acre of ortho-
phosphorus; the nitrate-nitrogen yield was estimated at 4.74 pounds per acre.

The concentration data were compared to the ecoregion values (25-75 percentiles or IQR) for least impacted areas in
the Western Corn Belt Plains (WCBP) Ecoregion22.  TSS, phosphorus, turbidity, nitrate-nitrogen and ammonia
concentrations measured in 1996 exceeded, and in some cases significantly exceeded the water quality
concentrations for minimally impacted streams in the same ecoregion.  The water quality standard for coliform
bacteria concentration is 200 cfu per 100 ml.  Measured fecal coliform bacteria in the Le Sueur River Watershed
often exceeded this standard, ranging from 6 to 3,560 cfu per 100 ml with highest counts found in the upper reach of
the Le Sueur River.

In 1992, the Minnesota River Assessment Project (MRAP) indicated that sediment is a pollutant of primary concern
and recommended a 40% reduction in sediment loading. Studies by Payne7 and others9 report that significant
sources of sediment and nitrate-nitrogen to the Minnesota River originate from the Blue Earth, Watonwan and
Le Sueur Rivers.  The sources of sediment in the Minnesota River Basin have been attributed to upland runoff and
instream bank and bed erosion.  The 1996 data confirm that sediment and nitrate-nitrogen from the Le Sueur River
Watershed continue to be significant pollutants to the Minnesota River.
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Priority Management Areas

Priority management areas were selected for implementation considering both nonpoint source and point source
pollution.  Upon completion of implementation planning, the consensus of the watershed team was to target
implementation efforts in the following priority management areas: the Maple River (LS1), Bull Run Creek (LT2),
the Big Cobb River (LT6) and Iosco Creek (LT9) based upon land use, physical and chemical data collected.  The
Le Sueur River (LP1) and Big Cobb River (LS2) watersheds were also identified as priority management areas
(Figure 34).
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Figure 34.  Priority Management Areas of the Le Sueur River Major Watershed.

Table 56 summarizes selected comparative data for the priority management sub watersheds in the Le Sueur River
Watershed.  The Le Sueur River Watershed Implementation Plan developed by the Le Sueur River Watershed Team
outlines selected management strategies for the watershed.
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Table 56.  Summary of Selected Comparative Data for the Le Sueur River Watershed Priority Management Areas.

Erosion HEL   Sediment Phosph. Slope Stream Wetlands
Sub Riparian Overall & PHEL of Land Gradient

Sub Outlet Watershed (99 feet) Sub Wshed > 6 % Potential
Wshed Stream Name Acres RUSLE RUSLE Cultivated Yield Conc. Yield in 99 ft average Restorable

T/ac/y T/ac/y acres lbs/acre mg/l lbs/acre Riparian Zone ft/mile acres
LS1 Maple River to Le Sueur

River
67,005

105 sq.mi
1.1 1.3 2,433 252 218 0.2 44% 3.5  9,649

LT6 Big Cobb River to Le
Sueur River

44,683
70 sq.mi

0.7 1.3 3,264 200 225 0.4 24% 6.9  4,736

LT9 Iosco Creek to Lake
Elysian

13,530
21 sq.mi

1.0 2.3 1,635 126   76 0.3 46% 14.3  1,299

LT2 Bull Run Creek to Big
Cobb River

24,167
38 sq.mi

0.8 1.4 1,056   13 177 0.2 25% 6.6  2,900

LP1 Le Sueur River Mainstem 103,931
162 sq.mi

1.6 1.8 5,363 958 346 0.3 53% 4.3 12,264

LS2 Big Cobb River to Le
Sueur River

67,594
106 sq.mi

0.9 1.2 1,785 183 178 0.3 32% 3.6  8,044

Key:
HEL Highly Erodible Lands
PHEL Potentially Highly Erodible Lands
RUSLE Revised Universal Soil Loss Equation
Conc. Concentration of constituent in water (milligrams of constituent per liter of water) mg/l = parts per million

A flow-weighted mean concentration from all the samples collected, weighted for the water flow
T/ac/y Tons per acre per year
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The Greater Blue Earth River Watershed and the Minnesota River

The Le Sueur River, the Watonwan River and the Blue Earth River watersheds are collectively referred to as the
Greater Blue Earth River Watershed (Figure 35). These watersheds were monitored concurrently during 1996.  Data
from the diagnostic study may be compared on the basis of percent distribution among the three watersheds at their
primary sites, BP2, LP1, WP1, characterizing each watershed’s flow and water quality, prior to the confluence of the
rivers (Table 57).  Data may also be compared using each of the watershed’s primary sites, BP2, LP1, WP1, as a
percent of the Blue Earth River site BP1, resulting in an estimate of each watershed’s contribution of flow and load
to BP1 and to the Minnesota River (Table 58).  An additional means of comparison for the three watersheds was to
use normalized data.  The yield of pollutants expressed as pounds per acre or tons per acre of watershed normalizes
the data allowing the comparison among watersheds with varying area.  The yield data are found in the Results
section of this study.
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Figure 35.  Location of the Greater Blue Earth River Watershed.
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Comparison of Watershed (BP2, LP1, WP1) Contribution to the Greater Blue Earth Watershed

Site BP2 characterizes the Blue Earth River near Good Thunder before the addition of flow and pollutants from the
Le Sueur and Watonwan rivers; LP1 is near the outlet of the Le Sueur River, and WP1 is near the outlet of the
Watonwan River (Figure 36).
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Figure 36.   Location of Primary Monitoring Sites for the Blue Earth, Le Sueur, and Watonwan Rivers
and the SubBP1 Watershed.



124

When comparing the three watersheds, the percent distribution (Table 57) indicates that the Le Sueur and the Blue
Earth contribute the majority of the TSS load and TP load.  These data suggest that the Le Sueur River Watershed is
the most significant source of sediment of the three watersheds, considering the contribution of TSS loading from
the Le Sueur is considerably more than its proportion of flow, and that the Le Sueur yields approximately 256
pounds per acre of TSS.  Although the Le Sueur generates the highest yield of TSS, the Watonwan generates the
highest yield of TP, suggesting the impact of point source discharges of TP from the Watonwan.  The Blue Earth
generates the highest load of N-NO3, however the Watonwan generates the highest yield of N-NO3, followed by the
Blue Earth, and then the Le Sueur.  Historical studies of the Minnesota River Basin report that these three
watersheds cumulatively contribute the majority of N-NO3 to the Minnesota River Basin9.

                            Table 57.  Percent Distribution of Total Watershed Area, Flow
                and Pollutant Load.

Blue Earth LeSueur Watonwan
BP2 LP1 WP1

Area 44 32 24
Flow 41 29 30
TSS Load 42 39 19
TP Load 38 33 29
P-PO4 Load 28 29 43

N-NO3 Load 42 26 32

N-NH3 Load 43 34 23

Comparison of Watershed (BP2, LP1, WP1, subBP1) Contribution to the Blue Earth River at Mankato (BP1)
and the Minnesota River

Site BP2 of the Blue Earth River and the discharge from the Watonwan River are upstream of the Rapidan
Reservoir; the Le Sueur River enters the Blue Earth River downstream from the reservoir.  The reservoir is part of
the small watershed, subBP1 (35,562 acres); subBP1 is the area located between the primary sites (BP2, LP1, and
WP1) and the Blue Earth River at Mankato, site BP1, as shown in Figure 36.  Table 58 summaries the calculated
percent contribution from the Blue Earth, Le Sueur, and Watonwan watersheds to BP1.  The percent contribution
may not equal 100 percent due to the loss or gain of pollutants before BP1.

                Table 58.  Percent Distribution of Watershed Area, Flow and Pollutant Load to the
                                                Minnesota River.

                                

Change Blue Earth Le Sueur Watonwan
SubBP1 BP2 LP1 WP1

Area 2 43 31 24
Flow 6 39 27 28
TSS Load -49 63 58 29
TP Load -37 52 45 39
P-PO4 Load -41 39 41 61

N-NO3 Load 4 41 25 31

N-NH3 Load -15 50 39 27
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The flow summary for the 1996 monitoring season shows the total discharge of BP2, LP1, and WP1 was less than
the discharge at BP1, indicating a gain of 6% flow from subBP1.  The results from the 1996 monitoring season
indicate significant load and yield contributed from the Blue Earth, Le Sueur and Watonwan rivers; however, a
reduction of sediment load occurred prior to the delivery of sediment to the Minnesota River.  Significant reductions
of pollutants occurred in subBP1, with the exception of nitrate-nitrogen, which increased in loading as well as in
yield.  The 1996 loading and yield data indicate that the Greater Blue Earth River Watershed generates significant
loading of TSS to the Minnesota River, consistent with historic data.  Further sediment budgeting investigations are
needed to evaluate sediment transport and deposition in this system.
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Implementation Plan

Introduction

The Phase I Diagnostic Study of the Le Sueur River Watershed was an intensive collection of chemical and physical
data to better understand the river system and the watershed.  The Le Sueur River system transports high sediment
and nutrient loads.  Ultimately, these conditions impair the Le Sueur River and its tributaries for recreation, fish and
wildlife habitat, and aesthetic value.  The chemical data provides a "snapshot in time" of water quality in the Le
Sueur River Watershed.  The physical data collected and developed through the Geographic Information Systems
(GIS) provides information critical for land and water improvement within the next 10 years.  Collectively, this
information enables the identification of priority areas and provides direction in planning activities for the
management of water and land resources in the Le Sueur River Watershed.

Managing and coordinating water and land resources with integrated watershed planning presents many challenges.
The Le Sueur River Watershed encompasses a total of 711,838 acres or 1,112 square miles.  The vast project area
will require a great deal of time, resources and cooperation among the stakeholders.

The majority of the acreage in the Le Sueur River Watershed is privately owned.  To accomplish such a project,
local citizen engagement is a vital component in providing direction and making decisions in watershed
management.  However, capturing local interest relies upon targeting citizen awareness to develop a sense of
ownership and responsibility within the watershed.  A strengthened local commitment is necessary for the success of
a large scale project, taking years to complete.  Continuous local involvement will direct watershed activities and
measure successes.

Watershed management is also dependent upon the organization and involvement of local, state, and federal
governments and agencies in the Le Sueur River Watershed.  The Le Sueur River Watershed crosses five county
boundaries.  These counties may have differing approaches to managing water and land resources.  Cooperative
efforts among multiple governing bodies and agencies are critical, providing the support and technical assistance
needed to accomplish comprehensive watershed planning, implementation, and monitoring.

Methodology

After the diagnostic study was completed, the planning process was initiated by incorporating local citizens through
advertising.  Local county, state and federal government staff were included for technical support.  Watershed
Implementation from the Local Level (WILL) was the process utilized to complete implementation planning for the
Le Sueur River Watershed within one year.  The strategy of WILL incorporated local citizen contributions for
watershed implementation.  The process built upon and supplemented previous accomplishments through
Comprehensive Local Water Planning.  The five-step strategy of WILL is located in Appendix Z.

The WILL process was designed to be completed after one year of planning.  However, there was a strong initiative
by the committee to continue planning and seek funding as a watershed team.  The former WILL Committee is now
referred to as the Le Sueur River Watershed Team.  The watershed team also recognizes the need for more
representation throughout the Le Sueur River Watershed to develop and accomplish comprehensive watershed
efforts.

The Implementation Plan was developed following an organized methodology utilized by the Le Sueur WILL
Committee.  Through the selection of priority management areas and management strategies to reduce nonpoint
source and point source pollution, we learned that understanding both types of water pollution is important.  A
matrix structure (Watershed Implementation Planning Methodology) of collectively organized information was
needed to facilitate participation, analysis, and decision making among the individuals within the WILL group.  The
planning process involved analysis of physical, chemical, urban and rural data including a broad range of
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management strategies that were evaluated for effectiveness, cost and feasibility (Appendix AA).  This process was
to achieve a comprehensive watershed implementation plan, from the bottom up.

This plan was developed to assist counties in the Le Sueur River Watershed with comprehensive, long-term
watershed management.  This means that we will follow a process that involves ongoing and concurrent assessment,
monitoring, and BMP implementation.  We believe that this is necessary to make changes, to monitor progress, to
assess new technologies, to support specific research projects, and to inform the public and local government
officials.

Selection and Justification of Priority Management Areas

To identify priority management areas, the WILL Committee used the Watershed Implementation Planning
Methodology developed for this project (Appendix AA).  The Watershed Implementation Planning Methodology
included data from each of the sub watersheds investigated in 1996 according to the Phase I Diagnostic Study.  The
WILL Committee members were to analyze the general, physical, chemical, urban and rural data to select high
priority management areas in the Le Sueur River Watershed. The WILL Coordinator reviewed the individual
responses and the priority sub watersheds were discussed in detail to agree upon the selection of the priority
management areas (Appendix AA).

To determine the priority management areas, the group reviewed General Information pertaining to the watershed.
The information included Counties in the watershed, County Water Plan objectives, County Acres in the Watershed.
Percent of the County in the Watershed, Percent of the Le Sueur River Watershed in the Counties, Main Streams and
Minor Watersheds (Appendix AA).  Utilizing the information, members could determine county involvement and the
waters of concern.

After familiarizing the group with the general information, analysis of the Physical Data followed (Appendix AA).
The sampling watersheds were described according to water body and site assessment location.  The matrix of
Physical Data also included acres of the sampling watershed, landscape features, erosion potential, weighted stream
gradient, percent of rainfall that runs off, erosion potential (RUSLE), percent of potentially restorable wetlands,
percent of watershed located in lakeshed and non lakeshed areas, and the number of feedlots per square mile.
Analysis of this information allowed members to begin ranking priority management areas according to physical
data.

The Water Chemistry Matrix allowed the WILL Committee to review and analyze the Total Suspended Solids,
Phosphorous (TP), Ortho-Phosphorous (P-PO4), and Nitrate (N-NO3) results from stream monitoring of the Phase I
Diagnostic Study (Appendix AA).  The water quality parameters were explained in detail and the data were color
coded accordingly: high (red), moderate (yellow), and low (green) to allow for easier recognition of pollutant loads.
The committee selected priority management areas according to the water chemistry data.

Lastly, a collection of Urban Information focused on point discharges, unsewered communities and industry within
the watershed, population for incorporated and unincorporated areas, treatment, flow and receiving waters.  This
information incorporated point source and nonpoint source pollution from urban areas, within the Le Sueur River
Watershed.

The WILL Coordinator reviewed individual responses and the priority sub watersheds were discussed in detail to
agree upon the selection of priority management areas.  Utilizing the findings from the diagnostic study, which was
organized into the Watershed Planning Methodology, the WILL Committee selected these sub watersheds as priority
management areas: the Le Sueur River (LP1), the Maple River (LS1), the Big Cobb River (LS2), Bull Run Creek
(LT2), Big Cobb River (LT6), and Iosco Creek (LT9) (Figure 34).  A summary of select assessment data for the
priority management areas is located in Table 55.  In addition, the implementation plan identifies efforts needed in
the lower Le Sueur River (LP1) and the Big Cobb River (LS2) sub watersheds as priority management areas, which
are also listed in the Le Sueur River Watershed Diagnostic Report.  The priority management areas selected by the
WILL Committee followed the Phase I Diagnostic Study, which reported high Total Suspended Solids (TSS)
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loading from tributaries designated as the priority sites including the Maple River (LS1), Big Cobb River (LT6),
Iosco Creek (LT9), Bull Run Creek (LT2), the lower Le Sueur River (LP1), and the Big Cobb River (LS2).

The committee agreed to target implementation efforts within the following priority management areas: the Maple
River (LS1), Bull Run Creek (LT2), the Big Cobb River (LT6) and Iosco Creek (LT9) over the next six years.  Bull
Run Creek (LT2) and Iosco Creek (LT9) will be the priority management areas selected for more immediate
implementation in the Le Sueur River Watershed.  The direction of the implementation plan is to focus initial efforts
in the priority management areas.  Additional watershed management activities, conservation efforts, education,
monitoring and the promotion of existing programs are the broad based components of the Le Sueur River
Watershed Implementation Plan, which will be recognized and supported.  The WILL Committee chose the route of
selecting priority management areas and phasing them in over the life of the project as the result of all funding
constraints, a large project area, feasibility of workload, and cost effectiveness. Following the completion of goals
and successful implementation efforts in the priority management areas, additional funding will be pursued to
complete similar activities throughout the Le Sueur River Watershed.

Although prioritized for implementation, the Maple River (LS1) will not be addressed in this plan.  Blue Earth
County is planning to develop a separate implementation plan for the Maple River, as citizen support and
organization strength grows.

Selection and Justification of Management Strategies

After selecting priority management areas, the WILL Committee evaluated a descriptive listing and explanation of
management strategies for their implementation plan (Appendix AA).  Explanations of the management strategies
were collaborative efforts from a variety of sources listed in the Le Sueur River Watershed Implementation
Methodology.  The committee chose a list of management strategies applicable to the watershed area.

Cost Estimates for Best Management Strategies

The Watershed Implementation Planning Methodology incorporated a cost estimate for the management strategies.
The WILL Committee utilized cost estimates from MRAP-SWCD Methodology to select the most cost effective
practices (Appendix AA).  The BMPs to be accelerated in this watershed are standard soil and water conservation
practices that have been proven cost effective in reducing pollution.

Pollution Control Effectiveness of Management Strategies

Management Strategy effectiveness was also evaluated by the Le Sueur River WILL Committee.  Effectiveness of
select management strategies, according to available data, was determined by an estimated reduction of the pollutants
to improve water quality (Appendix AA).
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Final Selection of Management Strategies

The WILL group reviewed the management strategies and selected the most applicable methods according to
effectiveness, feasibility, and economics to improve water quality in the Le Sueur River Major Watershed (Appendix
AA).  The WILL Committee discussed their responses and decided upon the following management strategies using
the Watershed Implementation Planning Methodology discussed above for their plan:

• riparian buffers
• stream bank stabilization
• ditch buffers
• drainage systems
• ditch enforcement
• wetland restoration
• water storage
• critical area management
• agricultural BMPs
• surface tile intake buffers or replacements
• feedlots
• crop residue management
• comprehensive nutrient management
• cities and Waste Water Treatment Plant (discharges)
• storm water management
• unsewered communities
• ISTS upgrades
• increase coordination efforts with Iowa
• increase technical staff
• assistance education and monitoring
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Goal Development

The process of developing goals for this watershed project involved three major steps.  First, all local water plans
from the counties within the Le Sueur River Major Watershed were reviewed.  The summaries of the water plans
goals and objectives are included in Appendix G.  It is appropriate for this watershed project to adopt and accelerate
the goals and objectives of the larger comprehensive water planning processes that take place in each county.
Regional implementation efforts for the Greater Blue Earth Watershed, organized by Blue Earth River Basin
Initiative (BERBI), is another source of goals that were considered within the Le Sueur River Watershed
Implementation Plan.  The Soil and Water Conservation District staff and counties involved in this specific effort are
also working on projects associated with BERBI.   A summary of BERBI’s goals and objectives are listed in
Appendix BB.  All of the watershed goals listed in this summary are suitable for promotion and acceleration by this
project.  Second, the watershed goals were refined from the assessment and diagnostic work conducted on the Le
Sueur River Watershed from 1995-1999.  Third, the goals developed by this project were consistent with the
River-Friendly Farmer Program criteria.  The River-Friendly Farmer Program goals are to publicize and promote
farming practices that benefit rivers while maintaining farm profitability and informing the public about farmers’
contributions to the clean up of rivers in Minnesota (Appendix CC).

Following the above three steps, the implementation goals for the Le Sueur River Watershed are divided into two
categories.  Broad-based goals apply across the entire Le Sueur River Watershed, while focused goals apply to
specific geographic areas within the Le Sueur River Watershed (priority management areas). The goals of this plan
are to be accomplished within three to six years.  To attain total stream water quality improvements, a longer time
frame (10-20 years) will be required.  Activities will continue after completion of the implementation Phase II to
further improve water quality in the Le Sueur River Watershed.

The 1994 MRAP study was utilized to determine the percent reduction goals26.  The water quality parameters
targeted in the Le Sueur River Watershed include a reduction of Total Suspended Solids (TSS) and Total
Phosphorous (TP) by 40% and Nitrate-Nitrogen (N-NO3) by 35%.  The 1994 MRAP study was utilized to determine
the percent reduction goals for the broad-based goals, which are located in Table 59.

Table 59.  Percent Reduction Goals for Selected Water
Quality Parameters.

Water Quality Parameters Percent Reduction
Total Suspended Solids (TSS) 40%
Total Phosphorous (TP) 40%

Nitrate-Nitrogen (N-NO3) 35%

Revision of the broad-based 90% reduction goal at the mouth of the Le Sueur River (LP1, drainage area 708,025
acres) may be considered in the future if basin-wide pollutant allocation efforts are appropriately accomplished.
In order to meet the goals of the WILL Committee, Federal and State of Minnesota River goals, a set of broad based
and focused goals for sediment, phosphorous and nitrate-nitrogen have been developed.  The broad based goals are
located in Table 59 and the focused goals are located in Table 60 for the Le Sueur River Major Watershed.
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Table 60.  Broad-Based Watershed-Wide Sediment, Phosphorous, and Nitrate-Nitrogen Goals for the Le Sueur River Watershed.

           Cumulative                 1996 Conditions                                 Target Goals*                                     Goal Ranges**                       
Watershed                                     Total Acres       TSS             TP           NO3

+                 TSS             TP             NO3
+            TSS               TP                NO3

+

    (lbs/ac.)        (lbs/ac.)     (mg/l)        (lbs/ac.)      (lbs/ac.)       (mg/l)           (lbs/ac.)       (lbs/ac.)       (mg/l)

Le Sueur River at Old Kern 708,025        256             0.32            4.7       154             0.19             2.8           139-169        0.17-0.21     2.5-3.1
Bridge off State HWY 66
(Site LP1)

+ Nitrate-nitrogen concentrations are a flow-weighted mean concentration for the 1996 monitoring period (April-November)
*Reductions for TSS and TP are based on -40% of 1996 conditions.  Reductions for NO3 are -35% of 1996 conditions.
**Goal ranges based on a plus/minus 10% of the target goal.  This provides for both year-to-year variability and errors associated with monitoring systems.
Note:  these goals may not be met in the case of catastrophic events.
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Table 61.  Focused Geographic Water Quality Goals for the Priority management Areas in the Le Sueur River Watershed.

                          1996 Conditions                               Target Goals*                                     Goal Ranges**            
Watershed                           Total Acres       TSS          TP           NO3

+                     TSS           TP             NO3
+                    TSS               TP                NO3

+      
        (lbs/ac.)     (lbs/ac.)    (mg/l)           (lbs/ac.)     (lbs/ac.)       (mg/l)      (lbs/ac.)       (lbs/ac.)         (mg/l)

Maple River (LS1) 67,005          252 0.23         7.9            151 0.14         4.7        136-166     0.13-0.15   4.2-5.2

Big Cobb River (LT6) 44,683          200 0.35         7.8            120 0.21         4.7        108-132     0.19-0.23  4.2-5.2

Iosco Creek (LT9) 13,530          126 0.27         5.6                    76            0.16         3.4             68-84       0.14-0.18    3.1-3.7

Bull Run Creek (LT2) 24,167            13 0.16         7.5                     8             0.10          4.5                7-9      0.09-0.11   4.1-5.0

+ Nitrate-nitrogen concentrations are a flow-weighted mean concentration for the 1996 monitoring period (April-November)
*Reductions for TSS and TP are based on -40% of 1996 conditions.  Reductions for NO3 are -35% of 1996 conditions.
**Goal ranges based on a plus/minus 10% of the target goal.  This provides for both year-to-year variability and errors associated with monitoring systems.
Note:  these goals may not be met in the case of catastrophic events.
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Table 62 indicates a list of sub watersheds within the Le Sueur River Watershed where future implementation
activities will take place.  The list is prioritized according to sediment data from the Phase I Diagnostic Study.  As
successful implementation efforts are completed within Bull Run Creek (LT2) and Iosco Creek (LT9), the Big Cobb
River (LT6), and the Maple River (LS1), the Le Sueur River Watershed Team will continue planning for
implementation within other selected priority sub watersheds.

Table 62.  Sub Watersheds Prioritized in the Le Sueur River Watershed Based
Upon The Phase I Diagnostic Study.

Sub Watershed Stream Name Watershed Size TSS lbs/acre 
LP1 Le Sueur River 103,940 957.8
LS1 Maple River 67,005 251.5
LT6 Big Cobb River 44,683 200.4
LS2 Big Cobb River 67,594 182.7
LT4 County Ditch 3 43,293 155.1
LT7 Boot Creek 31,534 148.4
LT8 Outlet County Ditch 30 3,896 127.7
LT9 Iosco creek 13,530 126.0
LS3 Little Cobb River 58,701 118.1
LS5 Le Sueur River 81,610 116.1
LT3 Rice Creek 51,790 115.7
LT5 Maple River 54,782 102.1
LT1 Creek to Le Sueur River 26,193 60.4
LT2 Bull Run Creek 24,167 12.7
LS4 Judicial Ditch 11 35,308 -5.7
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Statement of Goals

The Le Sueur River Watershed Team agreed to develop “Watershed - Wide Implementation Strategies” that would
be used throughout the watershed.  These strategies were developed according to time periods.  The Long-Term,
Watershed-Wide Strategies established a more comprehensive effort to continue watershed efforts within the next
10-20 years.  The Short-Term implementation strategies for priority management areas were focused initially in
specific areas within the next 3-6 years.  Successful implementation of this project relies upon the cooperation,
communication, and flexibility of all agencies involved.

Watershed-Wide Implementation Strategies:

  1.  Reduce pollutant loading from nonpoint source pollution through targeted, planned implementation
 of management strategies.

  2.  Increase public awareness of water quality and water quantity issues throughout the watershed.

  3.  Coordinate efforts to integrate point source pollution management with nonpoint source control
 efforts promoted by this project with the counties and communities throughout the watershed.

  4.  Assess and evaluate project effectiveness through stream water quality monitoring, land use
 changes, management changes and tracking implementation of management strategies.

  5.  Improve recreational activities and wildlife for watershed residents.

  6.  Promote wise management of the riparian corridor.

  7.  Increase technical staff assistance for implementation activities and monitoring.

  8.  Promote the improvement of lake management efforts throughout the Le Sueur River Watershed.
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The following is a detailed description of the broad-based, watershed-wide goals, with associated objectives and
actions for each goal.

Broad-Based, Watershed-Wide Goals

1. Reduce bacterial levels to meet the State Water Quality Standard of 200 CFU/100 ml which are
intended to protect the state's water resources for their officially designated uses27.  In order to
accomplish this, the following efforts are called for in the
Implementation Plan.

• Each county within the Le Sueur River Major Watershed at a minimum has completed a Level
I Feedlot Inventory, however, some counties have completed Levels II and II.  A feedlot
inventory in the watershed will be consolidated and used to prioritize feedlots for upgrading.
Using this inventory and other information, the individual counties will develop a listing of the
highest priority non-conforming feedlots.  Feedlots on this list will receive priority in
obtaining cost-share and/or loan assistance.  Grant or loan dollars from this project will be
used to supplement and stretch other funding sources without supplanting sources.  Again, the
project dollars will be used to do additional work in this area and not supplant those existing
funding.

2. Reduce nitrate-nitrogen levels in the Le Sueur River from an average of 9.9 mg/l (which is just below
the State Drinking Water Standard of 10 mg/l).  The target goal is to reduce the nitrate level to
approximately 6.0 mg/l.

3.  Reduce phosphorous levels in the Le Sueur River by 40%. Point source and non-point source
phosphorous reductions will be necessary to reach this goal.  The phosphorous load during periods of
low flow indicates point source as a major contributor (72%), however, during periods of high flow,
 nonpoint source pollution and other sources are the major contributors (90%)28.  Long-term average
flows indicate that nonpoint and other sources contribute approximately 74% of phosphorous15

4. Biological Goals.  As part of the MRAP effort, biologists assessed the fish community and habitat
    variables at numerous sites in the Minnesota River Basin.   These biologists selected certain sites to be
    called “reference sites.”  This means that these sites showed the most natural habitat, and the least
    impacted fish community, in relation to the other sites sampled.  One such reference site was selected
    for the Le Sueur River Watershed.

Site Designation: LSR-25
River: Le Sueur River
Drainage area: 350 square miles
Stream type: Mid sized stream
Date sampled: 8/16/90
Location: Blue Earth County, T108N R25 S29, Wildwood County Park, just

west of road 28.
Minor Watershed #: 32079
Riparian conditions: Extensively wooded, light to moderate bank erosion.
Instream conditions: Moderately embedded
Cover: Sparse.  Woody debris and undercut banks present.
Channel shape: Fair channel development.  Moderate channel stability.
Fish index score: 38 (IBI, index of biotic integrity)
Habitat index score: 55 (QHEI, qualitative habitat evaluation index)
Reference: MRAP, Appendix C, p. 101.
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Although no additional biological monitoring took place during 1996-2000 as a part of this effort, it is appropriate to
consider this reference site when assessing either the fish community or the habitat quality of other sites on mid-sized
streams in the Le Sueur River Watershed.  The above noted IBI score and QHEI score are therefore suggested as
reasonable target goals for streams with similar characteristics in the watershed.

The following is a detailed description of the comprehensive watershed-wide goals.  The purpose of these long-term
strategies is to facilitate and direct future watershed planning within the next 10-20 years.

Comprehensive, Long-Term Watershed-Wide Goals

Goal 1.  Reduce Pollutant Loading from Nonpoint Source Pollution Through Targeted, Planned Implementation
of Management Strategies.

1.  Streambank Ecology

• Each County will continue to enforce existing shoreland ordinances.

• Implement wing dams along the Le Sueur River.  Currently, there is a gap in existing funding
sources for wing dams. Evaluate the effectiveness of current wing dams on the Le Sueur River.  If
determined effective, install and assess the wing dams over time.

• Apply other bioengineering techniques for streambank restoration sites.  Demonstrate as upstream-
pointing J-Hooks, these also benefit habitat for fish with an increased pool depth.

• Identify the large eroding banks in the Le Sueur River Watershed, using a GPS unit.  Begin efforts
in priority sub watersheds.  Streambank restoration is a priority, however, other sources of funding
will need to be utilized in order to accomplish such costly projects.

• Collaborate with other agencies for their experience and knowledge related to non-traditional
streambank stabilization techniques.

• Utilize the Hydrological Simulator Profile Fortran (HSPF) and other appropriate modeling to link
water flow and streambank issues.

2.  Drainage Systems

• Maintain the ditch database using GIS.

• Each County will continue to enforce existing ditch ordinances.

• Inventory the number, size, function and capacity of surface tile intakes, beginning with priority sub
watersheds in the Le Sueur River Watershed.

• Develop a GIS layer from this inventory.

• Local resource managers will use the map.

• Continue to investigate and utilize alternative surface tile intake systems.
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3.  Wetland/Water Retention

• Develop wetlands/water storage sites proposed to be established for multi-purpose uses.

• Assess the feasibility of the water retention structure as proposed in minor watershed 32010,
Waseca County Ditch No. 35. (Hydrologic Report for BERBI, 1999 by Bolten and Menk, Inc.)

• Local Resource Managers will utilize a map displaying potentially restorable wetlands, developed
through the GIS.  Existing programs will be promoted to encourage wetland restoration for willing
landowners.

• Continue to promote existing local, state and federal wetland programs such as WRP and CREP.

4.  Feedlots

• Reduce pollutant runoff from critical feedlots in the priority management areas.

• Maintain a consistent feedlot database, watershed wide.

• Promote and establish semi-regional composting facilities for dead livestock.  Also, support
sustainable uses for animal wastes and by-products.

5.  Upland Erosion Control Management Strategies

• Local resource managers will conduct a detailed crop residue transect survey within priority
management areas each year throughout the watershed.  Compile the data and identify yearly trends.
Efforts will begin within priority management areas.

• Identify and target areas with minimal crop residue management in priority management areas to
increase and maintain areas with minimal coverage by 30%.

• Apply existing programs and provide financial incentives to establish grassed waterways and
terraces at appropriate sites throughout the watershed.

• Purchase grass seeding 15 foot drills or otherwise make available for each SWCD in the Le Sueur
River Major Watershed to seed critical areas with native grass species.  The equipment would be
loaned out to farmers within each county at a minimal cost.

6.  Nutrient Management

• Cooperate to establish nutrient demonstration test plots throughout the Le Sueur River Major
Watershed, to demonstrate nutrient management per University of Minnesota recommendations.

Goal 2.  Increase Public Awareness of Water Quality and Water Quantity Issues Throughout The Watershed.

        1.  Increase awareness of water quality and quantity issues to youth in the watershed.

• A Le Sueur River Friendly Youth Group Award will be issued to qualifying youth groups.  The Le
Sueur River Watershed Team will establish the award criteria.  Activities of the youth groups must
be related to water issues throughout the watershed.  Groups include 4-H, Future Farmers of
America, Boy Scouts, Girl Scouts, and other similar organizations.



138

• Provide a grant for schools in the watershed to enhance a watershed curriculum pertaining to the Le
Sueur River. The grant funding would be utilized for curriculum, supplies, equipment and teacher
training events.

• Collaborate efforts with the University of Minnesota, Extension Services to increase awareness of
water quality and quantity to youth in the watershed.

2. Increase awareness of water quality and quantity issues to adults in the watershed.

• The project manager will conduct quarterly meetings to provide information and updates relating to
the implementation plan.  The local residents will be involved to continue to develop their sense of
ownership and responsibility in the watershed.

• Submit information regarding watershed and water quality efforts to County SWCD Offices,
County Environmental Services, and County Extension Services, to be included in the publications
and newsletters that they currently send to area residences throughout the watershed.

• Use existing media sources to provide watershed information to the public.  Advertise newspaper
articles and radio advertisements to increase public awareness of current implementation projects
associated with demonstration sites.

• Increase public involvement in the Adopt-A-River Program.  The local Mankato DNR will be
actively involved in the Le Sueur River Watershed.

• Increase public involvement in Citizen Stream Monitoring. The local Mankato MPCA will be
actively involved in the Le Sueur River Watershed to train volunteers.

• Promote the River Friendly Farmer program throughout the Le Sueur River Watershed.

• Collaborate efforts with the University of Minnesota, Extension Services to increase awareness of
water quality and quantity to adults in the watershed.

• Utilize and promote efforts in the Le Sueur River Watershed through the Minnesota River Basin
Data Center website (http://mrbdc.mankato.msus.edu) maintained by the Water Resources Center at
Minnesota State University, Mankato.

Goal 3.  Coordinate Efforts to Integrate Point Source Pollution Management With Nonpoint Source
Control Efforts Promoted By This Project and The Counties and Communities Throughout The
Watershed.

• Continue efforts to upgrade unsewered communities.

• Each county will recognize and facilitate efforts with ISTS improvements.

• Continue efforts to upgrade Wastewater Treatment Facilities/Industrial Facilities.

• Maintain a Wastewater /Industrial monitoring database to track reductions in phosphorous and
nitrogen loading.

• Maintain an Industrial and Urban Stormwater Management database.

• Maintain a database of Wastewater Facility Bypasses within the Le Sueur River Watershed.

• Increase awareness of urban management strategies to area residents to improve water quality.
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• Continue well sealing efforts with existing funding sources and explore alternative funding sources
for well sealing.

• Coordinate efforts with area cities, industries, and rural communities to discuss current projects and
proceed with future plans to cooperatively work with nonpoint source and point source pollution.

• Develop septic system GIS databases for all counties within the Le Sueur River Major Watershed.

• Locate dump sites along the Le Sueur River and its tributaries.  Map these sites using GIS.
Maintain the dump site database.  Develop cooperative plans to clean up critical dumps.

Goal 4.  Assess and Evaluate Projects’ Effectiveness Through Stream Water Quality Monitoring, Land Use
Management Changes, and Tracking Implementation of Management Strategies.

• Establish a network of Citizen Stream Monitoring volunteers.  Priority will be given to maintain the
15 original monitoring sites from the Diagnostic Phase I and to streams within the priority
management areas.  Efforts will continue to establish more Citizen Stream Monitoring sites
throughout the Le Sueur River Watershed.  Each volunteer will be furnished with a kit.  Sites will
be monitored weekly and on a storm event basis for the next three years.  The critical time period
for monitoring is often April to July.

• Conduct annual meetings to discuss the status and results of Citizen Stream Monitoring efforts
throughout the watershed.

• Coordinate efforts with the MPCA to monitor streams listed as U.S. EPA 303(d) water bodies,
within the Le Sueur River Major Watershed for Total Maximum Daily Loads (TMDLs).

• Seek additional funding to collect water samples from the original water quality stations in the
Le Sueur River Major Watershed.

• The project and each County will use tools such as LARS for tracking and evaluating management
strategies and the implementation of BMPs.

Goal 5.   Improve Recreational Activities and Wildlife for Watershed Residents.

• Improve the fisheries and public fishing opportunities in the Le Sueur River.

• Consider, evaluate, and recommend water use according to habitat, fish and wildlife species, and
sensitivity to disturbance.

• Contact all of the wildlife/conservation groups within the watershed twice a year.  Conduct meetings as
needed to discuss completed ongoing and future projects to improve recreational activities and wildlife
for watershed residents.

• Work cooperatively with wildlife/conservation groups within the watershed.

• Support existing efforts to establish and develop nature trails within the watershed and the Le Sueur
River Watershed.

• Manage designated areas as navigable canoe routes.

• Establish and maintain existing wildlife habitat to improve wildlife and water quality.
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Goal 6.  Promote Wise Management of the Riparian Corridor.

• Identify and develop critical riparian corridors using the GIS.  Create maps to locate 16, 99, and 300
foot zones beginning with priority management areas.  Use the land use data and slope (greater than 6
percent) to identify critical areas for the buffer and filter strip programs.  Local resource managers will
use the maps to promote and administer current programs to better manage the riparian corridor.

• Manage the riparian corridor up to 100-300 feet on each side of the streams throughout the watershed
using current programs; target efforts beginning with priority management areas.

Goal 7.  Increase Technical Staff Assistance for Implementation Activities and Monitoring.

• Seek funding for additional staff assistance for implementation activities and monitoring throughout the
Le Sueur River Watershed.

Goal 8.   Promote the Improvement of Lake Management Efforts Throughout the Le Sueur River Watershed.

• Continue to promote lake management efforts to improve water quality and habitat throughout the Le
Sueur River Watershed.  Priority will be given to assess lakes with no previous assessment within the
Le Sueur River Major Watershed and develop lake and watershed management plans with the MN
DNR.  (Funding for lake association projects will not be acquired through the Le Sueur River
Watershed Team).

Focused, Implementation Strategies for Priority Management Areas Bull Run Creek (LT2) and
Iosco Creek (LT9).

Sub watersheds LT2 and LT9 were high contributors of total suspended sediment according to the Phase I
Diagnostic Study, therefore, these areas will be the major focus for initial implementation activities.  The following
strategies target a few sub watersheds high in total suspended solids within the Le Sueur River Watershed.  Grant and
loan funds available to the project will be first applied in these priority management areas.  Other appropriate
funding sources will also be utilized.  The overall goal for the implementation plan is to promote coordination among
state agencies regarding watershed management efforts.

Goal 1.  Reduce Pollutant Loading from Nonpoint Source Pollution Through Targeted, Planned Implementation
of Management Strategies.

1.  Streambank Ecology

• Each County will continue to enforce existing shoreland ordinances.

• Implement wing dams along Bull Run Creek (LT2), and Iosco Creek (LT9).

• Apply other bioengineering techniques to demonstrate 2,000 feet of streambank restoration in
priority watersheds.

• Begin identifying the large eroding banks in the Le Sueur River Watershed, using a GPS unit in
priority sub watershed LS1.  Streambank restoration is a top priority, however other sources of
funding will need to be utilized in order to accomplish this goal.

• Collaborate with other agencies for their experience and knowledge related to non-traditional
streambank stabilization techniques.
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• Provide stream assessment training to the Water Resources Planners and SWCD staff within the Le
Sueur River Major Watershed.  The MPCA and NRCS will be utilized for training.

• Utilize the Hydrological Simulator Profile Fortran (HSPF) and other appropriate modeling to link
water flow and streambank issues.

2.  Drainage Systems

• Identify ditches and enhance the ditch database using GIS.  Create a map to locate the need for
ditch buffers along open drainage ditches in LT2 and LT9.

• Each County will continue to enforce existing ditch ordinances.

• Inventory the number, size, function and capacity of surface tile intakes in priority management
areas.  Develop a GIS layer from this inventory.  Local resource managers will use the map to work
with area landowners.

• Install 100 alternative systems (French drain/rock filter) each year for three years (not to exceed a
total of 300 alternative systems) within the priority sub watersheds.  A cost share rate consistent
with current programs will be utilized to distribute funding.

3.  Wetland/Water Retention

• Ten wetland/water storage sites are proposed to be established for multi-use purposes in three years.

• Local Resource Managers will utilize a map displaying potentially restorable wetlands, developed
through the GIS.  Existing programs will be promoted to encourage wetland restoration throughout
the entire watershed.  However, efforts will begin in priority management areas with willing
landowners.

• Existing local, state and federal wetland programs such as WRP and CREP will continue to be
promoted throughout the watershed.

4.  Feedlots

• Establish and maintain a consistent feedlot database watershed wide.

• Promote and establish a total of 5 semi-regional composting facilities in priority management areas
for dead livestock.  Also, support sustainable uses and alternative uses for animal wastes and by-
products.  This is dependent upon animal densities in the priority management areas, and
demonstrated need.

5.  Upland Erosion Control Management Strategies

• The local resource managers will conduct a detailed crop residue transect survey throughout the
watershed and focus within priority management areas each year for three years.  Data will be
compiled yearly to identify trends.

• Identify and target areas with minimal crop residue management in priority management areas to
increase and maintain areas with minimal coverage by 30%.
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• Establish grassed waterways and terraces.  Apply existing programs and provide financial
incentives to establish 25 acres of grassed waterways and 15,000 feet of terraces in the priority sub
watersheds.

• Purchase or otherwise make available two grass seeding drills for Blue Earth and Waseca SWCD to
use in the Le Sueur River Major Watershed for seeding critical areas with native grass species.

6.  Nutrient Management

• Establish nutrient test plots throughout the Le Sueur River Major Watershed.

Goal 2.  Increase Public Awareness of Water Quality and Water Quantity Issues Throughout The Watershed.

        1.  Increase awareness of water quality and quantity issues to youth in the watershed.

• A Le Sueur River Friendly Youth Group Award of $200 will be issued to qualifying youth groups.
The Le Sueur River Watershed Team will establish the award criteria.  Activities of the youth
groups must be related to water issues throughout the watershed.  Groups include 4-H, Future
Farmers of America, Boy Scouts, Girl Scouts, and other similar organizations.

• Provide a grant for schools in the watershed to enhance a watershed curriculum pertaining to the Le
Sueur River.  The target will be three schools each year for three years with a $1,500 grant for
curriculum, supplies, equipment and teacher training events.

• Utilize funding to purchase equipment needed for water quality testing in which the students in area
schools organize a project, collect data and present their findings to the SWCD.

• Collaborate efforts with the University of Minnesota, Extension Services to increase awareness of
water quality and quantity to youth in the watershed.

2. Increase awareness of water quality and quantity issues to adults in the watershed.

• The project manager will conduct quarterly meetings to provide information and updates relating to
the implementation plan.  The local residents will be involved to continue to develop their sense of
ownership and responsibility in the watershed.

• Submit information regarding watershed and water quality efforts to County SWCD Offices,
County Environmental Services, and County Extension Services, to be included in the publications
and newsletters that they currently send to area residences throughout the watershed.

• Use existing media sources to provide watershed information to the public.  Advertise a total of
twelve newspaper articles over three years to increase public awareness of current implementation
projects associated with demonstration sites.  Also, use three radio ads during the week of Earth
Day for the next three years to increase public awareness of current implementation projects
associated with demonstration sites.

• Utilize funding to publish education materials for distribution in the Le Sueur River Watershed.  A
total of $750 could be used for education materials to focus within each sub watershed.  Efforts
would begin in the priority sites.

• Increase public involvement in the Adopt-A-River Program.  The local DNR will conduct an
informational meeting for the entire watershed in Waldorf.
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• Increase public involvement in Citizen Stream Monitoring. The local MPCA will conduct an
informational meeting for the entire watershed in Waldorf.

• Emphasize River Friendly Farmer program in priority sub watersheds.

• Collaborate efforts with the University of Minnesota, Extension Services to increase awareness of
water quality and quantity to adults in the watershed.

• Utilize and promote efforts in the Le Sueur River Watershed through the Minnesota River Basin
Data Center website (http://mrndc.mankato.msus.edu) maintained by the Water Resources Center at
Minnesota State University, Mankato.

Goal 3.  Coordinate Efforts to Integrate Point Source Pollution Management With Nonpoint Source Control
Efforts Promoted By This Project and The Counties and Communities Throughout The Watershed.

• Identify, rank, and continue efforts to upgrade unsewered communities.

• Each county will recognize and facilitate efforts with ISTS improvement.

• Identify, rank, and continue efforts to upgrade Wastewater Treatment Facilities/Industrial Facilities.

• Develop Wastewater /Industrial audits for monitoring so that phosphorous and nitrogen loading is
reduced.  Develop and maintain a database to track phosphorous and nitrogen loading reductions.

• Develop Industrial and Urban Stormwater Management plans by 2004.  Develop and maintain an
industrial and urban stormwater management database.

• Create and maintain a database of Wastewater Facility Bypasses within the Le Sueur Watershed.

• Increase awareness of urban management strategies to area residents to improve water quality.

• Continue well sealing efforts with existing funding sources.

• Coordinate efforts with area cities, industries, and rural communities to discuss current projects and
proceed with future plans to cooperatively work with nonpoint source and point source pollution.

• Develop septic system GIS databases for all counties within the Le Sueur River Major Watershed.

• Locate dump sites along the Le Sueur River and its tributaries.  Map these sites using GIS.  Create
and maintain the dump site database.

Goal 4.  Assess and Evaluate Projects’ Effectiveness Through Stream Water Quality Monitoring, Land Use
Management Changes, and Tracking Implementation of Management Strategies.

• Establish a network of Citizen Stream Monitoring volunteers.  Priority will be given to establish the
15 original monitoring sites from the Diagnostic Phase I.  Each volunteer will be furnished with a
kit.  Sites will be monitored weekly and on a storm event basis for the next three years.  The critical
time period for monitoring will be April to June.

• Hold an informational banquet to discuss the status and results of Citizen Stream Monitoring efforts
throughout the watershed.
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• Each county will use tools such as LARS for tracking and evaluating management strategies and the
implementation of BMPs.

• Coordinate TMDL (Total Maximum Daily Load) efforts according to the U.S. EPA 303(d) listed
water bodies within the Le Sueur River Major Watershed.  TMDL funding will be utilized for this
project.

Goal 5.   Improve Recreational Activities and Wildlife for Watershed Residents.

• Improve the fisheries and public fishing opportunities in the Le Sueur River.

• Consider, evaluate, and recommend water use according to habitat, fish and wildlife species, and
sensitivity to disturbance.

• Contact all of the wildlife/conservation groups within the watershed twice a year.  Conduct each
meeting to discuss completed, ongoing, and future projects to improve recreational activities and
wildlife for watershed residents.

• Work cooperatively with wildlife/conservation groups within the watershed.

• Support existing efforts to establish and develop nature trails within the watershed and the Blue Earth
River Basin.

• Manage designated areas as navigable canoe routes.

• Establish and maintain existing wildlife habitat to improve wildlife and water quality.

Goal 6.   Promote Wise Management of the Riparian Corridor.

• Identify and develop critical riparian corridors using the GIS.  Create a map to locate 16, 99, and 300
foot zones along priority areas.  Use the land use data and slope (greater than 6 percent) to identify
critical areas for the buffer programs in the priority management areas.

• Local resource managers will use the map to promote and administer current programs in priority
management areas.

• Manage the riparian corridor up to 100-300 feet on each side of the streams throughout the watershed
using current programs, target efforts in priority management areas.

Goal 7.  Increase Technical Staff Assistance for Implementation Activities and Monitoring.

• Funding will be provided for the addition of a full time staff position for three years, specifically for
implementation activities with the Clean Water Partnership Project.

Goal 8.  Promote the Improvement of Lake Management Efforts Throughout the Le Sueur River Watershed.

• Continue to promote lake management efforts to improve water quality and habitat throughout the Le
Sueur River Watershed.  Priority will be given to assess lakes with no previous assessment within the
Le Sueur River Major Watershed and develop lake and watershed management plans with the MN
DNR.  (Funding for lake association projects will not be acquired through the Le Sueur River
Watershed Team).
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Implementation Monitoring and Evaluation

Phase I Monitoring Results

Sediment, phosphorus, nitrate, and several additional water quality parameters were sampled over several storm
events during 1990 and 1991 to compare respective discharge and sediment loading from the Watonwan, Le Sueur,
and Blue Earth Rivers.  The sampling efforts were part of the Minnesota River Assessment Project, a cooperative
effort involving several federal, state and local cooperators to evaluate the water quality and overall health of the
Minnesota River and its major tributaries.

In 1996, during the first phase of the Le Sueur River Clean Water Partnership (CWP), a monitoring network was
established at one primary (third order), five secondary (second order), and nine tertiary (first order) sites in the Le
Sueur River Watershed.  Rating curves were established at all sites and daily average flows were estimated by
interpolation between periodic staff gauge readings.  Total suspended solids (TSS), turbidity, and conductivity
samples were collected from all sites during rain events and base flow periods from April through October 1996.
TSS, total suspended volatile solids, total phosphorus, ortho-phosphorus, nitrate- nitrogen and several additional
parameters were sampled at only the primary and secondary sites during these same events.  A computer-generated
software program (FLUX) was used to compute flow-weighted mean concentrations and loads for TSS and TP.  (See
Diagnostic Study for more specific information).

The primary water quality goals of the Le Sueur Phase I Project were to:

1.  Characterize sediment, phosphorus, nitrogen and bacteria concentrations and loading for the
mainstem and selected tributaries during periods of high flow and storm flow.

2.  Identify land use and land use practices of the watershed and correlate their relationship to observed
water quality results.

Assessment of Phase I Data

Data collected during the first phase of the Clean Water Partnership have been analyzed for sediment at the primary,
secondary and all tertiary sites within the watershed.  Nutrient data have been analyzed at the primary and secondary
sites.  Sediment yields and flow-weighted concentrations have been computed for the various sub watersheds.  This
allows a relative rating of sub watersheds at an intermediate scale.  These results were coupled with spatial
relationships gathered from the surface hydrology, precipitation, land use, feedlot and point source outfall coverage.
Geographical Information System (GIS) maps developed during the first phase of the project indicate areas within
the watershed where implementation measures are in the greatest need.

Generally, the Phase I results have shown excess sediment, phosphorus, fecal coliform bacteria and to a lesser
degree, nitrates as the water quality parameters of concern.  The highest sediment contributions (concentrations
and /or yields) came from sub watersheds LP1, LS1, LT6, and LS2.  However, sub watersheds LT2 and LT9 were
selected rather than LP1 and LS2 based on time, workload and funding.  Table 56 summarizes the select assessment
data analyzed for priority management areas.  Sub watersheds with an increased amount of highly erodible lands
included LP1 (4,735 acres), LS1 (1,532 acres), LT6 (1,286 acres), LS2 (958 acres), LT9 (612 acres), and LT2 (470
acres).  Stream gradient ranged from 1.7 to 14.3 feet per mile in the Le Sueur River Watershed, with the highest
stream gradients located in LT9 (14.3 feet/mile).  Soil slopes greater than 6% in the priority sites of the Le Sueur
River Watershed ranged from 4.0-16.8%.  More detailed information is available in the Diagnostic Study and related
appendices.

Related Water Monitoring Projects

An intensive statewide fecal coliform bacteria monitoring program was conducted during 1997 and 1998 by the
MPCA.  These results showed the following river reaches and their locations failing state water quality standards for
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fecal coliform bacteria (Appendix DD).  A summary of the impaired waters assessed in the Le Sueur River
Watershed according to fecal coliform bacteria conducted in 1997-1998 is located in Table 63.

Table 63.  Summary of Impaired Waters According to Fecal Coliform Bacteria in the Le Sueur River Watershed
Conducted in 1997-1998.

River Reach         Location                                                               Reach (miles)
Blue Earth River Le Sueur River to Minnesota River          3.4

Further Total Maximum Daily Load (TMDL) studies will be organized and conducted within the next few years to
discover the extent of the fecal coliform problem in the Le Sueur River Watershed.  Out of this study, an
implementation plan will be developed and initiated to bring the impaired river reaches into compliance.

Phase II Monitoring Plan

A long term monitoring effort attempting to quantify long-term trends in sediment and nutrient loads, concentrations
and water volumes passing through the Le Sueur River Watershed is to begin during the spring 2001.  This effort
will attempt to accomplish three primary goals:

• Gain knowledge and an understanding of long term water quality and quantity trends over time
for the Le Sueur River Watershed.

• Expand on previous work done in the watershed.  During phase I of the Le Sueur River,
phosphorus and nitrates were only monitored at six sites (LP1, LS1, LS2, LS3, LS4 and LS5).
The proposed network will include a total of five sites and a full suite of water quality
parameters will be monitored at a minimal number of previously monitored sites (TSS,
turbidity, NO3, TP, PO4, and fecal coliform bacteria).

• Address the Le Sueur River TMDL issue by discovering the extent of fecal coliform bacteria
contamination within the watershed.

Water quality monitoring will be a continuing effort for the Le Sueur River Watershed Phase II project.  As a part of
this ongoing project, water quality will be defined broadly to include all interrelated components: physical, chemical
and biological variables.

In order to evaluate changes in the water environment over time, selected sites must be monitored consistently for
many years.  Several sites in the Iosco Creek watershed (LT9) have been monitored for multiple years.  Biological
monitoring has included a recent MN DNR fisheries survey, with a focus on Northern Pike.  Iosco Creek has also
been a demonstration area for the promotion of buffers and wetland restorations.   This “head start” on a more
targeted implementation, along with the small size of the Iosco Creek watershed (13,500 acres), will allow the
project to assess more accurately the effects of land use/management changes on water quality.  The other priority
management area sites will be assessed for more specific flow and pollutant monitoring during the next 3 years.

Throughout the watershed, citizen volunteers will be recruited to participate in the Citizens Stream Monitoring
Program (CSMP).   This has proven to be a rather inexpensive method to collect some useful data on sediment
conditions in streams.  It also provides citizens a simple and sustainable water quality tool.  A higher density of
coverage will be sought in the priority sub watersheds.  However, volunteers throughout the watershed will be
welcomed.  The CSMP will also be linked (i.e. data and trends will be compared side-by-side, over time) to the
residue transect surveys in the priority areas.

On a larger scale, the project will also utilize data collected from other groups or individuals.  For example, the Met
Council has recently begun monitoring at the mouth of the Le Sueur River (LP1).  Data will be requested from Met
Council staff, and utilized by the project to show large scale flow and pollutant conditions.
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Biological monitoring will also be pursued.  This could involve timely stream survey work by MN DNR-Fisheries,
or benthic macroinvertebrate monitoring by volunteers and professionals.

Physical stream variables will also be monitored.  These are important because they allow an estimate of stream
stability (a highly stable stream has less streambank erosion) and physical habitat for organisms.  A database of
surveyed stream cross-sections and /or stream geomorphology classifications will be organized and used.

Additional flow measurements will need to be taken at the pre-existing sites to confirm the accuracy of the existing
rating curves and to fill in the gaps where deemed necessary.  The FLUX software program will be used to compute
flow-weighted-mean concentrations and loads for the individual water quality parameters at each of the individual
sites.  Technical assistance in data analysis will initially be provided by the MPCA.

Evaluation of Best Management Practices

The Phase II Monitoring Plan will allow documentation of the effects of the Phase II application of BMPs using the
1996 Phase I as the baseline.  It is necessary to have a long term Phase II Monitoring program in order to
compensate for seasonal and yearly variability.

Best Management Practices (BMP) Operation and Maintenance Plan

Operation and maintenance plans for agricultural BMPs will be developed to NRCS standards and delivered to each
landowner installing a practice.  The participating County Environmental Services and /or municipality staff will
develop operation and maintenance plans for septic systems, and other urban management strategies.  Other practices
will be maintained by the landowner for the appropriate time frame for that practice.

Technical conservation field staff will inspect installed practices.  Any practices installed without a standard design
specification will be completed as specified by a qualified conservation technician, county environmental services
staff, or a professional engineer.  Instruction on operation and maintenance for that practice will be provided in
writing to the landowner and land operator.

Permits Required for Completion of Project

The permits required for completion of the Le Sueur River Major Watershed Implementation Project (such as
demonstration sites, septic systems, feedlots and DNR protected waters permits) will be obtained from the
appropriate government/agency offices at the time of determining their location and design.
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Identification and Summary of Program Elements

Program Element 1.  Best Management Strategies/Implementation Projects

Streambank Rehabilitation

Streambank ecology requires special attention throughout the Le Sueur River Watershed.  There are many sites along
the Le Sueur River and its tributaries, within sub watersheds LP1, LS1, and LS2 where the strategy of streambank
ecology is of notable interest.  There are numerous steep banks within these reaches of the Le Sueur River that
characteristically contain little to no vegetation, causing slumping into the waters.  Special projects within LP1, LS1,
and LS2 will require careful planning and the investigation of other bioengineering techniques.  Streambank projects
of this size are very costly and the Le Sueur River Watershed Team will target other sources of funding besides the
Clean Water Partnership.  The plan will seek funding to implement wing dams strategically located within priority
management areas LT2 and LT9 through Clean Water Partnership funding.  This is an effective, economical
approach of streambank ecology.

Initial, smaller streambank restoration projects within the priority sub watersheds will be the areas of focus, using
bioengineering techniques.   Additional streambank sites will be identified throughout the Le Sueur River Watershed
and restoration will occur through other funding sources.  All agencies will be involved in the restoration projects to
include their knowledge and experience in the process.  Applying these efforts towards a specific project could be
used as a demonstration site for future projects within the entire watershed.  Stream classification and stream
assessment training will allow water and land resources staff to better accomplish stream restoration efforts.  Also,
existing survey data on the streams will be combined with stream geomorphology and classification efforts.
Together, these efforts will achieve two things, first the specific restoration projects will be more likely to succeed.
Second, learned information may be more easily transferred on a regional basis using stream drainage areas as a
scale.

Drainage Systems

Drainage systems throughout the Le Sueur River Watershed are a vital component to the economics and livelihood
of many in the area.  An organized database of public and private drainage can be very helpful to the land and water
resources staff, including citizens in the Le Sueur River Watershed.  The identification of ditches and the
enhancement of the ditch database using GIS can help land resource managers identify where ditch buffers are
needed.  Also, the database developed would include maintenance costs and frequency of repairs, this information
would be helpful to target reoccurring problem sites.  Investigation and implementation of alternative practices could
save time and resources for maintenance repairs.

Surface tile inlets contribute sediment, phosphorous and nitrogen directly to ditches and streams in the watershed.
This element recognizes and supports alternative practices for surface tile intakes to improve water quality in the
watershed.  An inventory of the number, size, function and capacity of surface tile intakes located in priority sub
watersheds will further develop the ability to assess this practice.  Local resource managers can develop a GIS layer
from this inventory to promote buffers for surface tile intakes.  The plan provides a financial incentive for residents
interested in utilizing alternative practices for surface tile intakes  (French drain/rock filter) within the priority sub
watersheds.  Rock inlets remove surface water and its energy in a more diffuse manner.  The upright tile is replaced
with a 3-foot wide by 3-foot deep by 12-foot long trench that is filled with pea rock to one foot above ground level.
Preliminary research results indicate that about half of the sediment that is delivered through standard surface tile
inlets is conveyed through rock inlets.  In the future other surface tile intake alternative practices will be investigated
and supported to improve water quality.
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Wetland/Water Retention

Wetland restoration is an integral component to the improvement of water quality.  Wetlands retain water and can
reduce flooding by slowing excess water runoff during times of heavy rainfall, and serve as a flood conveyance
especially in areas immediately adjacent to rivers and streams.  Wetlands can also act as a natural filter for
sediments, nutrients, and toxic substances to improve water quality.  Wetlands also provide habitat for fish, wildlife
and plants, and connect wildlife corridors for ease of movement and healthy interactions.  This in turn can provide
recreational opportunities such as canoeing, hiking, birding, photography, outdoor education, fishing and hunting.  A
landowner can benefit economically through lease arrangements with hunters and others interested in utilizing the
resource.  Wetlands can also offer commercial uses such as growing wild rice, cranberries, or trapping animals.
However, due to economic and cultural factors in southern Minnesota wetland restoration efforts are minimal.

There is a need to seek targeted restoration sites utilizing GIS data to create maps for local resource managers for the
promotion of existing programs such as WRP, RIM, CRP, and CREP.  These efforts will be accomplished so that
legitimate drainage rights of others are not infringed upon. The availability of funding through these programs is
adequate, therefore, grant dollars through the CWP will generally not be used.  However, there may be some cases
where a defined amount of grant dollars are used to facilitate a wetland retention project.  Additional sources of
funding will be utilized to target one minor watershed within the Le Sueur River Watershed to determine the
efficiency of wetlands to reduce nutrient and sediment loading and modify hydrology.  The Board of Soil and Water
Resources will also provide training to County and SWCD staff about the Minnesota Routine Assessment Method
for evaluating wetland functions.

Feedlots

The available programs to upgrade feedlots are sufficient through existing programs including: AG BMP Loans,
EQIP, individual Counties state cost share allocations, and special cost share through BERBI.  Feedlot data
differences exist from one county to the next.  There is a need for the counties to have continuous data parameters
throughout the watershed.  However, criteria development for future feedlot site selections and manure management
requires attention.   Collectively these strategies recognize potential problems through a practical screening process.
Criteria for future feedlot site selection would be developed utilizing GIS and local planning and zoning methods.

Upland Erosion Control Management Strategies

Crop Residue Management is an effective method for reducing sediment loss.  However, based on the data from the
annual Tillage Transect Results there has been a steady decline in conservation tillage within the Counties located in
the Le Sueur River Watershed since 1995.  The goal is to increase and maintain crop residue management on the
fields in an environmentally and economically viable manner through increased knowledge and education.  To
accomplish this goal, funding is needed for staff to complete a more detailed transect survey throughout the priority
sub watersheds.  The data will be compiled into usable formats in the appropriate counties can use.  The goal is to
identify and target specific areas and increase crop residue management with minimal coverage by 30% throughout
the Le Sueur River Watershed.  There is a need for additional funding to continue these efforts.

Grassed waterways and terraces are an effective means of controlling upland erosion by reducing soil loss in areas
with substantial runoff.  Additional funding may be needed to accompany existing programs to promote grassed
waterways and terraces throughout the watershed, focusing on priority management areas.

Making grass seeding drills accessible can provide an opportunity for landowners to seed critical areas with native
grasses.  An implement dealer could rent out the machinery at a subsidized cost to the landowner.  The availability of
this type of machinery would enable landowners to effectively practice upland erosion control practices at a minimal
cost.
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Nutrient Management

There is a need for funding to improve nutrient management through proper application rates and timing of
application to improve water quality.  Nutrient test plots will be established throughout the priority management
areas in the Le Sueur River Watershed.

Program Element 2.  Education and Information

Project goals, objectives, activities, and evaluations will be communicated to the public via newsletters, newspapers,
publications, public watershed meetings, press releases, tours, demonstration sites, displays, and involvement with
civic organizations, sportsman clubs, and local schools.  Special efforts will be made to highlight groups and
individuals engaged in the sustainable conservation efforts on land and water.

Program Element 3.  Integrate Point Source Pollution Management with Nonpoint Source Control Efforts.

Unsewered Communities/Individual Sewage Treatment Systems (ISTS)

This program element recognizes unsewered communities and ISTS in the watershed and supports efforts to upgrade
their status. Human health issues related to bacterial pollution from human waste is addressed; programs to upgrade
septic systems into compliance with state and local rules will be used.  CWP grant funding would be used to obtain
the Bond Counsel Opinions necessary for utilization of the loan funds.  Some procedure differences also exist
between counties for ISTS.

Other Urban Strategies

We seek to integrate point and nonpoint source efforts.  This program element recognizes the need for other urban
strategies to complete the watershed plan.  Other sources of public and private funding will be needed to upgrade
wastewater treatment facilities and industrial plants.  This project will help the development of plans to closely
monitor wastewater and industrial effluents to reduce pollutant loading, and well sealing.  Point sources such as
municipal and industrial treatment facilities can be other sources of contamination, especially during storm events
and a bypass occurs.

Program Element 4. Water Quality Monitoring/Implementation and Evaluation Assessment

This program element includes the establishment and maintenance of a watershed monitoring network, collection and
analysis of water quality and flow data at specific sites.  This component will improve the GIS database for tracking
and reporting, update on resource inventories and assessments necessary to focus on implementation strategies.
Citizen Stream Monitoring can be incorporated into the monitoring by local residents and schools to provide
additional monitoring throughout the watershed.

Program Element 5.  Recreational Activities

This program element recognizes the importance of recreational activities throughout the watershed.  Recreational
activities and environmental improvements can be coordinated to benefit local communities and landowners.
Support will be provided to wildlife/conservation groups, stream signs, development and enhancement of existing
nature trails, establishment of habitat to improve wildlife and water quality, and the evaluation of wildlife habitat,
fish and wildlife species and areas sensitive to excessive human disturbance.



151

Program Element 6.  Manage the Riparian Corridor

Managing the riparian corridor is a vital element towards restoration of the river systems in the Le Sueur River
Watershed.  Improvements will be recognized with an increase in water quality, habitat and wildlife.  There is a need
to identify and develop critical riparian corridors using the GIS.  A map will be created locating 16, 99 and 300 foot
zones, land use data and slope greater than 6% in the priority sub watersheds.  Local resource managers will use the
map to promote and administer current programs in this sub watershed.  Additional funding will seek to continue to
manage the riparian corridor throughout the Le Sueur River Watershed.

Program Element 7.  Staff Assistance

A full time staff position would be hired for the implementation of this Clean Water Partnership project.

Program Element 8.  Lake Management Efforts

This study focused on the river systems in the Le Sueur River Watershed.  However, there is a need to continue to
promote lake management efforts to improve water quality and habitat and throughout the Le Sueur River
Watershed.  Priority will be given to assess lakes with no previous assessment within the Le Sueur River Major
Watershed and develop lake and watershed management plans with the MN DNR.  (Funding for lake association
projects will not be acquired through the Le Sueur River Watershed Team).

Program Element 9.  Fiscal Management and Project Administration

Fiscal management, administration, and coordination of the project will be the responsibility of the Project Sponsor.
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Roles and Responsibilities of Project Participants

The project organizational chart is provided in Figure 37.  A list of contacts is located at the end of this report.
Responsibilities of the groups involved are outlined in the Milestone Schedule.  The Le Sueur Watershed Team will
be formed to provide overview and cohesiveness to the project.  The Le Sueur River Watershed Project
Representative, Angela Knish of Waseca County, will chair the Le Sueur River Watershed Team.  Other committee
members will include representatives from SWCD staff, Minnesota State University, Mankato - Water Resources
Center, the Minnesota Pollution Control Agency (MPCA) Project Manager, the Minnesota Department of Natural
Resources (MN DNR), the Natural Resource Conservation Service (NRCS), the U.S. Fish and Wildlife Service
(USFWS), the University of Minnesota Extension (MES) and other interested groups.  A special effort will be made
to broaden the team to include teachers, city officials, landowners, sports groups, farm groups and township officials.
General Responsibilities of the project groups are as follows:

Project Representative, Angela Knish
Environmental Services, Water Planner, and Planning and Zoning.
Develop work and monitoring plans, revise plans as needed.
Fiscal management and administration.
Coordinate project activities.
Communicate among project sponsors with MPCA.
Analyze and assess data.
Development of the implementation plan and coordinate public meetings.
Coordinate and co-chair the Le Sueur River Watershed Team.
Place signs at sampling sites and demonstration projects.
Site stream inflow and staff gage sites.
Help develop information and educational plan and participate in activities.

Counties
     Blue Earth
     Faribault
     Freeborn
     Le Sueur
     Steele
     Waseca

Participate on Le Sueur River Watershed Team.
Coordinate county implementation actions, education and loan program.

Soil and Water Conservation Districts
     Tony Abrahamson, Blue Earth County
     Gary Wehrenberg, Faribault County
     Marla Watje, Martin County
     Don Flatness, Freeborn County
     Other SWCDs in Watershed

Participate in implementation plan development.
Review data analysis and assessment.
Participate on Le Sueur River Watershed Team.
Promote BMPs with landowners through regular contact and special initiatives of this project.
Supervise conservation technician.

Le Sueur River Watershed Team
 Participate in implementation plan development.

Oversee the implementation of strategies to attain the goals.
Provide local and technical support to watershed efforts.
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Minnesota Department of Natural Resources (MN DNR)
Participate in implementation plan development.
Review data analysis and assessment.
Participate on Le Sueur River Watershed Team.
Assist with water quantity on ditches and streams issues.
Fisheries Management.
Water retention projects.

Minnesota State University, Mankato - Water Resources Center (MSU-WRC)
Continue to assess the watershed and track implementation progress through the use of GIS.
Assist in evaluating effectiveness of watershed treatment strategies.
Participate on Le Sueur River Watershed Team.

Natural Resource Conservation Service (NRCS)
Participate in crop residue transect survey.
Participate in implementation plan development.
Review data analysis and assessment.
Participate on Le Sueur River Watershed Team.
Work to coordinate activities via federal programs (CRP, EQIP, etc.) with initiatives of this project.
Promote Agricultural BMPs.

University of Minnesota Extension Service (MES)
Take the lead with demonstrations and workshops.
Assist with the educational and informational program element of the watershed plan.
Participate on Le Sueur River Watershed Team.

US Fish & Wildlife Service (USFWS)
Review data analysis and assessment.
Participate in implementation plan development.
Participate on Le Sueur River Watershed Team.
WRP-Wetland Restoration.

Municipalities
Coordinate point source with nonpoint source pollution.
Participate in implementation plan development.
Participate on Le Sueur River Watershed Team.
Stromwater management from city lands.

Schools
Participate on Le Sueur River Watershed Team.
Be involved in the educational and informational program element of the watershed plan.

Sportsmen’s Conservation Organizations
Participate on Le Sueur River Watershed Team.
Participate in projects throughout the watershed.

Minnesota Pollution Control Agency (MPCA)
Le Sueur River Watershed Team.
Coordinate point with nonpoint source pollution.
Review data analysis and assessment.
Assist with project coordination and management.
TMDL.
Program management.
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Milestone Schedule

Time Frame

Program Element                               2001-2002  2002-2003   2003-2004   2004-2005   2005-2006   2006-2007

Best Management Strategies/Implementation
Technical Assistance X X X X X X
Stream Bank Restoration X X X X X X
Strategy Implementation X X X X X X
GIS Assistance X X X X X X
Promote Existing Programs X X X X X X

Education/Information
Youth Award X X X X X X
Educational Grant X X X X X X
Meetings X X X X X X
Press Releases X X X X X X
Promote Existing Programs X X X X X X
Collaborate with U of M Extension X X X X X X
Collaborate with the MRBDC X X X X X X

Unsewered Communities/ISTS
Continue Upgrades and Improvements X X X X X X
Database Maintenance X X X X X X
Coordinate Efforts with Cities, X X X X X X
Industries and rural communities

Monitoring/Assessment
Citizen Stream Monitoring X X X X X X
TMDL Efforts X X X
Water Quality Monitoring X X X X X X
Program Evaluations X X X X X X

Recreational Activities
Improve Fisheries X X X X X
Improve Wildlife Habitat X X X X X
Cooperate with Wildlife
And Conservation Groups X X X X X X

Manage the Riparian Corridor
GIS Assistance X X X X X
Manage the Riparian Corridor X X X X X X

Fiscal Management, Project Administration and Staff Assistance
Fiscal Management X X X X X X
Project Administration X X X X X X
Staff Assistance X X X X X X

Lake Management Efforts
Promote Lake Management X X X X X X
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Implementation Project Budget

Table 64. Implementation Six Year Project Budget for the Le Sueur River Watershed

Six-year Implementation Budget

LeSueur River Watershed Cash In-kind Loan Total

Best Management Practices
Streambank stabilization 340,000$       115,000$    455,000$       

Tile intakes 120,000$       18,000$      138,000$       
Wetland restoration 200,000$       30,000$      230,000$       

Feedlots 900,000$       900,000$       
ISTS/cluster systems 2,700,000$    -$                   

Upland erosion management 8,000$           3,200$        100,000$       111,200$       
Nutrient management 90,000$         30,000$      120,000$       

Urban stormwater 10,000$         10,000$      20,000$         

Technical Assistance
Staff 358,039$       145,387$    503,426$       

Monitoring/Evaluation
Water monitoring 68,000$         29,000$      97,000$         

Citizen stream monitoring 4,000$           28,000$      32,000$         

GIS/Data Management 81,000$         68,500$      149,500$       

Education
Youth 65,000$         22,500$      87,500$         
Adult 65,000$         22,500$      87,500$         

Administration/Coordination 150,000$       50,000$      200,000$       

TOTAL 1,559,039$    572,087$    3,700,000$    5,831,126$    
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Conclusions

The implementation goals for the Le Sueur River Watershed are divided into two categories; broad-based goals
apply across the entire Le Sueur River Watershed and focused goals, which apply to priority management areas.  The
priority management areas identified by the WILL Committee utilizing the Diagnostic Report are LS1, LT2, LT6,
and LT9.  However, initial priority management areas include Bull Run Creek (LT2) and Iosco Creek (LT9).  The
goals of this plan for these priority management areas are to be accomplished from 2001-2004.  The broad-based
goals and focused goals of this project are to:

1.  Reduce Pollutant Loading from Nonpoint Source Pollution Through Targeted, Planned
 Implementation of Management Strategies.

2.  Increase Public Awareness of Water Quality and Water Quantity Issues Throughout The Watershed.

3.  Coordinate Efforts to Integrate Point Source Pollution Management With Nonpoint Source Control
 Efforts Promoted By This Project and The Counties and Communities Throughout The Watershed.

4.  Assess and Evaluate Projects’ Effectiveness Through Stream Water Quality Monitoring, Land Use
 Management Changes, and Tracking Implementation of Management Strategies.

5.  Improve Recreational Activities and Wildlife for Watershed Residents.

6. Promote Wise Management of the Riparian Corridor.

7.  Increase Technical Staff Assistance for Implementation Activities and Monitoring.

8.  Promote the Improvement of Lake Management Efforts Throughout the Le Sueur River Watershed.

Funding will be sought from various sources to “fill-in-the-gaps” that exist within the current system for conservation
practices.  The projects implementation plan promotes the full utilization of existing programs, especially as targeted
into the projects priority sub watersheds.

The Le Sueur River Watershed WILL Committee utilized our newly developed Watershed Planning Methodology (a
matrix based approach) for selecting appropriate cost effective strategies (BMPs) to reach the goals listed above.  A
Le Sueur River Watershed Team evolved from the WILL Committee to provide the direction and input from both
local citizens and agency personnel (technical groups) to oversee the implementation of strategies to attain the goals.
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Le Sueur River Watershed Contact List

Contact Position Phone # Fax Address E-Mail Address

Blue Earth County

Julie Conrad Blue Earth County Water Plan Coordinator (507)-389-8381 (507)-389-8431 405 5th St. P.O. Box 56002-3566 Mankato, MN 56001 julie.conrad@co.blue-earth.mn.us
Land Use/Natural Resource Planner

Scott Salsbury Blue Earth County Environmental Services (507)-625-5209 (507)-389-8431 405 5th St. P.O. Box 3566 Mankato, MN 56001 scott.salsbury@co.blue-earth.mn.us

Tony Abrahamson Blue Earth County SWCD District Conservationist (507)-345-4744 (507)-345-6036 1160 Victory Drive, Suite 3, Mankato, MN 56001 ara@mnmankato.fsc.usda.gov

Terry Kelly NRCS, Blue Earth County District Conservationist (507)-345-7418 (507)-345-7123 1160 Victory Drive, Suite 3 Mankato, MN 5600-5307 terry.kelly@mn.usda.gov

Kim Hemmesch Blue Earth County Extension Services (507)-389-8325 410 S. 5th St. Mankato, MN 56001

Faribault County

Gary Wehrenberg Faribault County SWCD Manager and (507)-526-2388 (507)-526-2508 415 S. Grove St. Suite 8 Blue Earth, MN 56013 fcswcd@bevcomm.net
Water Plan Coordinator

Jason Sickmann NRCS, Faribault County District Conservationist (507)-526-3282 (507)-526-2152 415 S. Grove St. Suite 8 Blue Earth, MN 56013-2460 jason.sickmann@mn.usda.gov

Janene Gilman Faribault County Extension Services (507)-526-6240 (507)-526-6229 412 N. Nicollet P.O. Box 130 Blue Earth, MN 56013-0130 jgilman@extension.umn.edu
Extension Educator & County Extension Leader

Freeborn County

Richard Hoffman Freeborn County Water Plan Coordinator (507)-377-5186 (507)-377-5256 411 S. Broadway Albert Lea, MN 56007              richardhoffman@co.freeborn.mn.us

Mike Klukow Freeborn County Zoning Administrator (507)-377-5186 (507)-377-5256 411 S. Broadway, Albert Lea, MN 56007

Don Flatness Freeborn County SWCD Manager (507)-373-5607 (507)-373-7104 1400 West Main, Albert Lea, MN 56007

Chris Borden NRCS, Freeborn County District Conservationist (507)-373-5607 (507)-373-5607 1400 West Main, Albert Lea, MN 56007-1816 chris.borden@usda.gov

Kendall Langseth Freeborn County Extension Services (507)-377-5660 (507)-377-5272 Courthouse Room 222 411 S. Broadway Albert Lea, klangseth@extension.umn.edu
MN 56007-1147

Le Sueur County

Mike Durfee Le Sueur County Water Coordinator (507)357-2203 (507)-357-4812 88 S. Park Avenue Le Center, MN 56057 mdurfee@co.le-sueur.mn.us

Roger Ruhland Le Sueur County SWCD Manager (507)-357-4879 (507)-357-6982 145 E. Minnesota St. Le Center, MN 56057

Steve Breaker NRCS, Le Sueur County District Conservationist (507)- 357-4908 145 E. Minnesota St. Le Center, MN 56057

Micahel Liepold Le Sueur County Extension Services (507)-357-2251 (507)-357-6375 88 S. Park Avenue Le Center, MN 56057-1620 mliepold@extension.mn.us
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Steele County

Scott Golberg Steele County Water Coordinator (507)-444-7477 (507)-455-9688 P.O. Box 890 Owatonna, MN 55060 srg@ll.net

Dan Arndt Steele County SWCD Manager (507)-451-6730 (507)-444-2421 235 Cedardale dr. Owatonna, MN 55060-4417 dan.arndt@nrcs.usda.gov

Noel Frank NRCS, Steele County District Conservationist (507)- 451-6730 (507)-444-2421 235 Cedardale dr. Owatonna, MN 55060-4417

Timothy Arlt Steele County Extension Services (507)-444-7685 (507)-444-7682 635 France Ave P.O. Box 890 Owatonna, MN 55060-0890 tarlt@extension.umn.edu

Waseca County

Angela Knish Waseca County Environmental Services (507)-835-0650 (507)-835-0633 307 N. State Street, Waseca, MN 56093 angie.knish@co.waseca.mn.us

Marla Watje Waseca County SWCD District Conservationist (507)-835-7144 (507)-835-4831 Waseca, MN 56093

James Jirik NRCS, Waseca County District Conservationist (507)-835-4831 (507)-835-7895 Waseca, MN 56093

Bernie Paulson McPherson Crop Management (507)-257-3478 Rt. 1 Box 95, Eagle Lake, MN 56024

Jergen Peters U of M Extension Service (507)-835-0600 (507)-835-0687 300N. State St., Suite 1, Waseca, MN 56093-2933 jpeters@extension.umn.edu

Minnesota Department of Natural Resources (DNR)

Doug Losee DNR Mankato, Division of Waters (507)-389-2151 (507)-389-6093 1230 S. Victory Drive, Mankato, MN 56001 doug.losee@dnr.state.mn.us

Cathi Fouchi BERT Coordinator (507)-389-6257 (507)-389-6093 1230 S. Victory Drive Mankato, MN 56001 cathi.fouchi@dnr.state.mn.us

Kathy Beaulieu DNR New Ulm (507)-359-6049 (507)-359-6018 261 Hwy 15 South  New Ulm, MN 56073

Hugh Valiant DNR Area Fisheries Manager (507)-362-4223 (507)-362-4503 Box 86 Waterville, MN 56096

Board of Water and Soil Resources (BWSR)

Chris Hughes BWSR (507)-359-6076 (507)-359-6018 261 Hwy 15 South New Ulm, MN 56073-8915 chris.hughes@bwsr.state.mn.us

Tom Fischer BWSR (507)-359-6091 (507)-359-6018 261 Hwy 15 South New Ulm, MN 56073-8915 tom.fishcer@bwsr.state.mn.us

Derek Fisher Conservation Agronomist (507)-359-6090 (507)-359-6018 261 Hwy 15 South New Ulm, MN 56073-8915 derek.fisher@bwsr.state.mn.us

Jeff Nielsen BWSR (507)-359-6075 (507)-359-6018 261 Hwy 15 South New Ulm, MN 56073-8915 jeff.nieslen@bwsr.state.mn.us

U.S. Fish and Wildlife Service (USFWS)

Steve Kalin Wetland Manager (507)-831-2220 Rt. 1 Box 273 A Windom, MN 55101

Tom Kerr Assistant Refuge Manager (612)-858-0722 3815 E. 80Th St. Bloomington, MN 55425 tom_kerr@mail.fws.gov
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Minnesota Pollution Control Agency (MPCA)

Bill Thompson MPCA Rochester Office (507)-285-7343 (507)-280-5513 18 Wood Lake Drive SE Rochester, MN 55904-5506 bill.thompson@pca.state.mn.us

Pat Baskfield MPCA Mankato Office (507)-389-1648 (507)-389-5422 1230 S. Victory Drive Mankato, MN 56001 pat.baskfield@pca.state.mn.us

Lee Ganske MPCA Rochester Office (507)-285-7343 (507)-280-5513 18 Wood Lake Drive SE Rochester, MN 55904-5506 lee.ganske@pca.state.mn.us

Larry Gunderson MPCA St. Paul Office (651)-297-3825 (651)-297-2343 520 Lafayette Road N. St. Paul, MN 55155-4194 larry.gunderson@pca.state.mn.us

Melanie Miland MPCA Rochester Office (507)-285-7151 (507)-280-5513 18 Wood Lake Drive SE, Rochester, MN 55904-5506 melanie.miland@pca.state.mn.us

Tim Larson MPCA St. Paul Office  (651)-282-5559 (507)-297-8683 520 Lafayette Road N. St. Paul, MN 55155-4194 timothy.larson@pca.state.mn.us

Jim Klang MPCA St. Paul Office (651)-296-8402 (651)-297-8676 520 Lafayette Road N. St. Paul, MN 55155-4194 james.klang@pca.state.mn.us

Norman Senjem MPCA Rochester Office (507)-280-3592 (507)-280-5513 18 Wood Lake Drive SE, Rochester, MN 55904-5506 norman.senjem@pca.state.mn.us

Other Organizations

Leo Bauer SCMCCWPP (507)-237-2164 Rt. 2 Box 76 Gaylord, MN 55334

Steve Hansen Minnesota River Basin Joint Powers Board (612)-361-6590 (612)-361-6594 Admin. Bldg. #14 600 E. 4Th St., Chaska, MN 55318-2108 shansen@mncounties.org

Ralph Malz Minnesota River Basin Joint Powers Board (612)-361-6590 (612)-361-6594 Admin. Bldg. #14 600 E. 4Th St., Chaska, MN 55318-2108 mrbjpb.malz@worldnet.att.net

Cis Berg Minnesota River Basin Data Center (507)- 389-5492 (507)-389-5493 Minnesota State University, Mankato 184 Trafton Science cecilia.berg@mankato.msus.edu
Center South Mankato, MN 56001

Deb Holmstrom Watershed Coordinator (507)-389-5492 (507)-389-5493 Minnesota State University, Mankato 184 Trafton Science         debbie.holmstrom@mankato.msus.edu
Three Rivers RC & D Coordinator Center South Mankato, MN 56001

Joe Doherty Three Rivers RC & D (507)-665-2828 c/o USFS-S  & P 410 Jackson St. P.O. Box 3367 Mankato,
MN 56002-3367

Linda Meschke BERBI Coordinator (507)-238-5449 (507)-238-4002 923 N. State St. Suite 165 Fairmont, MN 56031 lmeschke@rconnect.com

Gyles Randle Southern Research Outreach Center (507)-835-3620 35838 120th St. Waseca, MN 56093

Lowell Busman Southern Research Outreach Center (507)-835-3620 35838 120th St. Waseca, MN 56093


