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Executive Summary
Diagnostic Study of the Watonwan River Major Water shed
MPCA Clean Water Partnership Project # 1943

Diagnostic Study — Watonwan River Water shed

The purpose of the Watonwan River Watershed study was to (1) characterize common pollutant levelsin the
Watonwan River and selected tributaries; (2) create a Geographic Information System (GIS) for the
Watonwan River watershed to provide spatial natural resources data for each sampling sub watershed, which
will serve as atool for the continued planning and management of natural resources in the watershed; and (3)
determine the loading of the Watonwan 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 Blue Earth 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, 300 foot riparian zones, locate potentially restorable wetland areas, and to identify highly erodible
areas. The Watonwan River watershed team met during 1998 — 1999 to review watershed data, identify
priority areas, and develop an implementation plan for improved water quality in the Watonwan River
Watershed.

The Watonwan River Major Watershed is one of the twelve major watersheds of the Minnesota River Basin
located in south central Minnesota with atotal area of approximately 878 square miles or 561,620 acres. The
mainstem of the Watonwan River flows west to east toward its confluence with the Blue Earth River near
Garden City, approximately one mile south of the Rapidan Reservoir in Blue Earth County and 16.3 river
miles upstream from the confluence of the Blue Earth and the Minnesota Rivers. Asthe mainstem of the
Blue Earth River flows north-northeast from its confluence with the Watonwan River, it isjoined by the Le
Sueur River, another major tributary, approximately 3.3 river miles from its confluence with the Minnesota
River. The drainage network and watersheds of the Watonwan, Blue Earth and Le Sueur Rivers define a
sub-basin of the Minnesota River Basin, referred to as the Greater Blue Earth River Watershed.

The Watonwan River Major Watershed drainage network is defined by the Watonwan River and its major
tributaries: the South Fork of the Watonwan River, the North Fork of the Watonwan River, St. James Creek,
and Perch Creek. Other smaller streams, public and private drainage systems, lakes, and wetlands complete
the drainage network. The total length of the streamsis 1,074 miles of which 685 miles are intermittent
streams and 389 miles are perennia 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 86 percent of wetlands were lost
through drainage. Remaining lakes and wetlands comprise about 1% 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 Watonwan River, South
Fork of the Watonwan River, Tributary to the South Fork of the Watonwan River and St. James Creek.

The monitoring protocol used 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. Asaresult, 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 one secondary monitoring site. Concentration, load, and yield estimates of TSS and levels of



turbidity were determined for six tertiary sites. Total discharge for the monitoring season near the mouth of
the Watonwan River (WP1) was estimated at 201,252 acre feet.

The TSS load of the Watonwan River near its outlet (WP1) was estimated at 44,670 tons or an average yield
of 164 pounds per acre for the monitoring period. The TSS yield was highest at the Tributary to the South
Fork of the Watonwan River and in the upper reach of the Watonwan River. The phosphorus load of the
Watonwan River was estimated at 99 tons of total phosphorus and 37 tons of ortho-phosphorus; the nitrate-
nitrogen load was estimated at 2,076 tons. The phosphorus yield of the Watonwan River was estimated at
0.36 pounds per acre of total phosphorus and 0.14 pounds per acre of ortho-phosphorus; the nitrate-nitrogen
yield was estimated at 7.63 pounds per acre. The concentration data was compared to the ecoregion values
(25-75 percentiles or 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 streamsin the
same ecoregion. The water quality standard for coliform bacteria concentration is 200 cfu per 100 ml.
Measured fecal coliform bacteriain the Watonwan River Watershed exceeded this standard, ranging from 34
to 552 cfu per 100 ml.

Diagnostic Study - The Greater Blue Earth River Water shed 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, WPL, characterizing each watershed’ s flow and water quality, prior to the
confluence of therivers. Datamay 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.

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 thele 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 Basin.

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-POA4 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 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. Thereservoir is
part of the small watershed, subBP1 (35,562 acres); subBP1 is the arealocated between the primary sites (
BP2, LP1, WP1) and the Blue Earth River at Mankato, site BPlas 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 again 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, areduction 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 asin 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.



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 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

Implementation Plan —Watonwan River

In addition to the monitoring results, the watershed team (Watershed I mplementation from the Local Level
(WILL)) 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. St. James Creek (WT4), Watonwan River (WT5), and Tributary to the South Fork of the
Watonwan River (WT6) based upon land use, physical and chemical data collected, as well as size and
locations of the sub watershed. Focused-Geographic Goals were developed to target initial effortsin priority
management areas over the next 3 to 6 years. Watershed-Wide Implementation Strategies were devel oped,
providing long-term, watershed-wide strategies to continue watershed efforts over 10-20 years. The
anticipated time frame needed for coordinated implementation in the Watonwan 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 sponsored by Watonwan County.

The direction of the implementation planisto focus initial effortsin the priority management areas.
Additional watershed management activities, conservation efforts, monitoring and the promotion of existing
programs are the broad based components of the Watonwan River Watershed I|mplementation 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 aresult of funding constraints, alarge 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 pursed to complete
similar activities throughout the Blue Earth 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 $500,000 grant for agricultural BMPs, technical stance, monitoring/eval uation,

Gl S/Data management, education, and administration/coordination; and a $2.176 loan for ISTS and feedlot
upgrades.

Implementation practices applied in the Watonwan River Watershed will contribute to water quality
improvement on three scales. the Blue Earth 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). Partnershipsinvolving local, state, and federal participants will result in
compatibility of goals and strategies for the three scales.

vi
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I ntroduction

Description of the Study Area

The Watonwan River Major Watershed is one of the twelve major watersheds of the Minnesota River
Basin. Itislocated in south central Minnesota within Blue Earth, Brown, Cottonwood, Jackson, Martin,
and Watonwan counties (Figure 1). Predominate land use within the watershed is agriculture including
cultivation and feedlot operations. Urban land use areas include the cities of Madelia, St. James, Mountain
Lake and other smaller communities.

The Watonwan River Major Watershed areais aregion of gently rolling ground moraine, with atotal area
of approximately 878 square miles or 561,620 acres. The watershed is subdivided using topography and
drainage features into 59 minor watersheds ranging in size from 2,014 acres to 41,138 acres with a mean
size of approximately 9,519 acres. The Watonwan River Major Watershed drainage network is defined by
the Watonwan River and its major tributaries: the South Fork of the Watonwan River, the North Fork of the
Watonwan River, St. James Creek, and Perch Creek. Other smaller streams, public and private drainage
systems, lakes, and wetlands compl ete the drainage network. The lakes and other wetlands within the
Watonwan River Watershed comprise about 1% of the watershed. The total length of the stream network is
1,074 miles, of which 685 miles are intermittent streams and 389 miles are perennial streams. A total of
368 miles of named streams exist within the Watonwan River Watershed. Of the 368 miles of named
streams, 311 miles are perennial and 57 miles are intermittent. Table 1 reports the named streams of the
Watonwan River Major Watershed showing tributaries indented”.

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

Stream Name Tota Perennial Total Intermittent Total Stream
Miles Miles Miles
Watonwan River 103.0 10.2 113.2
St. James Creek 20.1 6.8 26.9
Butterfield Creek 20.8 4.3 25.1
Perch Creek 37.3 0.0 37.3
Mink Creek 9.5 1.8 11.3
Spring Branch Creek 4.0 14.1 18.1
Elm Creek 2.4 0.0 24
South Fork of Watonwan River 69.9 2.7 72.6
Willow Creek 8.6 5.8 14.4
Spring Brook 0.0 7.3 7.3
North Fork of Watonwan River 35.2 41 39.3
Totas 310.8 57.1 367.9

The mainstem of the Watonwan River flows west to east toward its confluence with the Blue Earth River
near Garden City, approximately one mile south of the Rapidan Reservoir in Blue Earth County and 16.3
river miles upstream from the confluence of the Blue Earth and the Minnesota Rivers. Asthe mainstem of
the Blue Earth River flows north-northeast from its confluence with the Watonwan River, it isjoined by the
Le Sueur River, another major tributary, approximately 3.3 river miles from its confluence with the
Minnesota River. The drainage network and watersheds of the Watonwan, Blue Earth and Le Sueur 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 Watonwan, Blue Earth, and Le Sueur Rivers.
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Historical Summary of Research Related to the Watonwan River Water shed

The Watonwan River is atributary to the Minnesota River. The Minnesota River has been studied
extensively during the past fifteen years. The Phase | Diagnostic Study, which began in 1996, is the most
recent study of the Watonwan River and its' tributaries within a watershed context. This study was not the
beginning of watershed research in thisregion. Previously, many studies and projects have contributed to
the collection of data and knowledge. The focus of this summary isto review afew of the historical
milestones related to watershed management in the Watonwan 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 Engineersinitiated "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 Senate’. Approval
of the “Policies, Standards, and Procedures in the Formulation, Evaluation, and Review of Plans for Use
and Development of Water and Related Land Resources,” was an important federal statement. These
policies 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 V.

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 areafor investigating the problems and needs of water and land
resources in the short-range time period. The Upper Minnesota River ranked eighth, and the L ower
Minnesota River ranked tenth out of nineteen areas’. 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; commercia navigation; recreational opportunity; and
environmental preservation’. 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 riversin the Southern Minnesota River Basin®
(Appendix W). 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 L egislature established the Southern Minnesota Rivers Basin Commission®.
The commission utilized information from local citizens, local, state, and federal agenciesto investigate
and survey watersheds in the Blue Earth River Subbasin to create an Inventory Report. These coordination
efforts were theinitial advances towards the development of a comprehensive plan for environmental
conservation regarding land and water resources. The Phase | Study included an inventory of natural
resources and identification of problems and needs. The Phase Il 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 included®:

1. FHood 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 Reportsin the Blue
Earth River Subbasin are located in Table 2, which included the South Fork of the Watonwan River and
Butterfield Creek.

Table 2. Selected Priority Areas for Watershed Investigation Reports and Watershed Evaluation Reportsin
the Greater Blue Earth River Basin in 1971°,

Priority Group | Priority Group Il
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 Council®. The study
provided a structure for the devel opment 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 aregional or river basin plan, coordinated by ariver 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 submitted the Minnesota River Basin Report
(Appendix X). The Minnesota River Basin Report was to be used by the state of Minnesota to®:

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 Devel opment
Program.

3. Serve asaguidein coordinating water and related land resource devel opment programs and projects of
local, state, and federal agencies, and private groups and individuals.

4. Aidin setting priorities for water resources devel opment within the Minnesota River Basin.

Local County Water Planning efforts wereinitiated in 1985. The purpose of such aplan was to provide a
guide for individuals and groups to follow who are involved in water planning. The third generation of
local water plansis 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. ThisWLA called for a 40 percent reduction in Biochemical Oxygen Demanding (BOD) materia 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 the
water quality data collected on the Watonwan River Watershed near its outlet at Garden City (Site 22)°.

Table 3. MRAP Resullts Indicating the Average Concentrations and Approximate Ranges of
Select Water Quality Parameters for the Watonwan River Watershed at Garden City.

Parameter Average | Approximate Range
Total Suspended Sediment Concentration 100 my/l 0 to 500 mg/l
Total Phosphorus Concentration 0.65 mg/! 0.3to 1.6 mg/l
Nitrite-Nitrate Nitrogen Concentration 11 mg/l 0 to 20 mg/l
BOD 3.5mg/l 1.5t0 7 mg/l

The Greater Blue Earth River Watershed has a large impact on the Minnesota River, which contributesto
the pollution of the Mississippi River. 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 load®. 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 1992°. 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/1°.
The fecal coliform bacteria results exceeded the standard in 32% of the 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 River®. Seventy-four percent of the
samples exceeded 100ug/l in total phosphorous and 30% of the samples exceeded 100 ug/l in dissolved
ortho-phosphorous’. A more detailed section of the resultsis located in Appendix Y.

The study concluded that in order to attain a 40% reduction in BOD levelsin 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 afinal report was published in 1994.

The 40% 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 Watonwan River will be refined through this modeling process, but until that time,
the 40% 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
Watonwan’s average hitrate concentration is the third highest in the Minnesota River Basin. This
Watonwan Phase | 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 Z). Sampling locations were located



mostly at the mouth of major tributaries near the point where they enter the Minnesota River. Results
indicated that the Watonwan River Watershed contributed 4.3% of the sediment, 5.4% of the phosphorous,
and 11.7% of the nitrates in the Minnesota River Basin’.

Currently, the entire Minnesota River is in the process of being modeled using the Hydrologic Simulation
Program - FORTRAN (HSPF) model, by the Minnesota Pollution Control Agency. HSPF is awatershed
delivery/instream-processing model. The purpose for running HSPF isto partition the 40% 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 mgjor tributary. The sampling sub
watersheds for this Watonwan 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, which has proven itself unsuccessful. The perspective of today's approach to watershed
management is 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. In 1999, the Watonwan River Watershed, formerly the Watonwan WILL (Watershed
Implementation from the Local Level) Committee 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 Watonwan River Water shed

I ntroduction

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 goa of the state of Minnesota, enunciated by former
Governor Arne Carlson in September of 1992, isto restore the Minnesota River to fishable and swimmable
conditions in 10 years (2002).

Local development throughout the Watonwan 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 Watonwan River Major Watershed are
ranked by priority. The ranking of each County's water issuesisincluded in the summaries of the County
Comprehensive Local Water Plan Goals and Objectives (Appendix C).

Water Resources I ntegrity

"We need to see theriversin their entirety."® 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.’



Population

Throughout recent years rural Minnesota has been impacted by emigration. According to the 1990 Census,
the total population of the Watonwan River Watershed is 19,375. Table 4 indicates an estimate by decade
of the population in the Watonwan River Watershed from 1940 to 1990 (United States Census Bureau).
Over the past fifty years, the population of the Watonwan River Watershed has fluctuated (Table 5). A
percent change of the population in the Watonwan River Watershed was also calculated. From 1950 to
1960 the population increased slightly, however, from 1960 to 1990 the population has continued to
decrease. Overall, the watershed has experienced a decline in population with an aging population. A
detailed description of the cities and townships within the Watonwan River Watershed is located within
each sub watershed description. Population data are located in Appendix F.

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

Y ear Population
1940 24,588
1950 23,880
1960 24,356
1970 22,092
1980 21,037
1990 19,375

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

Time Frame| Percent Change
1940-1950 -2.88
1950-1960 +1.99
1960-1970 -9.30
1970-1980 -4.78
1980-1990 -7.90

Urban Economics

Improving water quality in the Watonwan River Watershed is associated with urban economics and
improving the quality of life. Anincreaseinlocal commitment towardsimproved water quality can attract
and enhance local businesses and devel opment 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 Watonwan River Watershed. This aging population survives on fixed incomes,
making changes such as septic upgrades an economic challenge. 1n addition, the economics of thisregion
istied 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 Watonwan River Watershed.



Agricultural Economics®

The natural resources and climate in south central Minnesotais 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 helpsto maintain net incomein a period
of sustained low prices caused by global competition. Farmers have little or no influence on the market
price of their output. It isby reducing pricesthat 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. Thisincludes feed mills, corn/soy processing and the livestock and meat
processing industry.

Poultry and hogs are the predominant types of livestock in thisregion. Poultry has become fully
industrialized, and vertically integrated with producers tied to feed manufacturers and/or meat processors
by specific contracts at alarge scale. The hog sector israpidly going the same way, with more vertical
integration among feed suppliers, producers, and meat packers. Thisis 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, often using 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 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 devel oped.

Indications are that agriculture will continue to develop from a mass commaodity 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. Retailerswill
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 aso 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. Thiswould keep alid 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. Asaresult, different
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 Watonwan 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 bases™. Fortunately, well-coordinated climatic conditions make
this possible and help to justify the characterization of the Watonwan River Watershed as one of the most
fortuitously endowed agricultural regions of the world.

Drainage maintenance throughout the Watonwan River Watershed has been costly. A collection of
drainage information for each county within the Watonwan River Watershed is located in the County Water
Plans (Appendix C). The collection of drainage maintenance data, including cost and frequency of repairs
is critical within the watershed to determine priority sites and utilize aternative methods to prevent future
problems. Advancesin tiling technology have allowed landowners to improve existing installations (tiling
at closer distances) and drain new lands at an accelerating pace™. In some cases, these new installations are
overwhelming the capacity of existing ditch systems to handle the flow of water during peak periods.

The political environment of drainage varies throughout the watershed. The local County Commissioners
have different views on what to do with existing systems. Now that some drainage systems are
approaching an age of 70 to 100 years, they are not functioning efficiently due to the design or system
exhaustion. Some decision makers believe that water storage to the landscape is important both for the
environment and the functioning of the existing drainage system. Others believe our deteriorating tile
should be replaced and even increased in capacity. Surface tile intakes present another problem. These
intakes can provide relatively direct conduits for the movement of sediment and other pollutantsinto
surface waters. Amendments to existing laws could allow alternative drainage systems to devel op thereby
helping drainage and environmental protection become more compatible in the Watonwan River
Watershed.

Public Drainage
There are atotal of 749 miles of public drainage ditch systemsin the Watonwan River Watershed. Of this

total, 101 miles are open ditches and 648 miles are public tile. Public drainage is augmented by extensive
private tiling, which contributes to the increased movement of water throughout the watershed.

Table 6. Public Drainage in the Watonwan River Watershed.

Sub Stream Name Miles Public| Miles Public Total Miles

Watershed Open Ditch | Ditch Tile | Public Ditch System
WP1 Watonwan River 29 72 101
WS1 Watonwan River 3 47 50
WT1 Perch Creek 8 95 103
WT2 South Fork Watonwan River 9 105 115
WT3 Judicial Ditch 13 22 108 130
WT4 St. James Creek 6 69 74
WT5 Watonwan River 5 87 92
WT6 Tributary to South Fork Watonwan River 10 42 52
Unsampled Area 9 23 32
Tota 101 648 749




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% residue and soybeans planted into greater than 30% residue. The
results are used to determine the percent of cropland meeting the residue targets. Table 7 indicates crop
residue survey results for the counties located in the Watonwan 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)*.

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 Watonwan River
Watershed. Brown and Watonwan Counties crop residue survey results have remained fairly constant,
dightly fluctuating over the past five years. Cottonwood, Jackson, and Martin Counties have shown
fluctuating increases in the percentage of cropland meeting the target residue. A summary table of all
participating counties in the crop residue survey islocated in Appendix AA.

Table 7. Crop Residue Survey Results for the Counties L ocated in the Watonwan 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
Brown 17 26 33 23 17
Cottonwood 59 67 73 62 70
Jackson 21 38 61 57 66
Martin 56 66 78 63 76
Watonwan 40 46 NA 38 29

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 Watonwan River Watershed™. A summary of thisinformation islocated in Appendix BB.

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

The following results reflect pesticide use for corn. Herbicides were applied to 97% of the cropland
throughout the state of Minnesota, and insecticides were applied to 10% 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% of the cropland had nitrogen

applied. Nitrogen was applied at 23 pounds per acre. Phosphate was applied to 17% of the cropland at 33
pounds per acre.
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The following results reflect pesticide use for soybeans. Herbicides were applied to 97% of the cropland
throughout the state of Minnesota, and insecticides were negligible. Glyphosate, Imazamox, |mazethapyr,
Pendimethalin, and Trifluralin were the most common types of herbicides applied at 0.960, 0.030, 0.030,
1.230, and 0.880 pounds per year, respectively.

Streambank Erosion/ Stream Blockades

Additional monitoring is needed to quantify streambank erosion in order for the counties within the
Watonwan River Watershed to develop a streambank erosion control program to correct existing problems
and prevent future complications. An inventory of river blockades throughout the Watonwan 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 Watonwan River Watershed.

Stream Use Classification

The Minnesota Pollution Control Agency (MPCA), Water Quality Division classifies the waters of the state
to designate appropriate water uses'. Specific stream classifications in the Watonwan River Watershed are
shown in Table 8. Virtually all other creeks, streams, and riversin the watershed are classified for al uses
except domestic consumption. The following is alisting 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

Class5 Aesthetic Enjoyment and Navigation
Class 6 Other Uses

Class 7 Limited Resource Value

Table 8. Stream Use Classification in the Watonwan River Watershed.

Stream Name Location Classification
Butterfield Creek T106N, 107, R31, 32, 33 2C
County Ditch No. 63, Hanska | T108, R30, S11, 12, 14, 17, 18, 19, 20, 7

21, 22, 23,27, 28
Judicial Ditch No 6, Hanska |T107, R30, $4, 7
T108, R30, S28, S33
Judical Ditch 10, Hanska T108, R30, S1 7
T109, R30, S35, 36
Mink Creek T104N, R30, 31 2C
Perch Creek T104, 105, 106, R29, 30 2C
St. James Creek
(excluding Class 7 segment) | T105, 106, R31, 32, 33 2C
St. James Creek, St. James  |T106, R31, S5, 7, 8, 18 7
T107, R31, S21, 22, 28,32, 33
Spring Branch Creek T106, R29, 30 2C
Unnamed Ditch, Truman T104, R30, S2, 11 7
T105, R30, S25, 26, 35
Unnamed Ditch, Lewisville |T105, R30, S3
T106, R30, S14, S23, 26, 34, 35 2C
Willow Creek T104, 105, R31, 32 2C
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Protected Flow

According to the Minnesota Department of Natural Resources, the Watonwan River does not have an
established “interim” protected flow. The 1983 flow of 14 cfs (cubic feet per second) isused. However, at
the mouth of the Watonwan River on the Blue Earth River, located between Garden City and Rapidan in
Blue Earth County, the Watonwan’s average discharge is 30 cubic feet per second.

Shor eland Classification and Protected Waters

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

Natural Environment — This classification isintended 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 isintended 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 isintended 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
tothelake. Theselakes 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.
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Lakes

There are atotal of 36 named lakes in the watershed covering approximately 7,219 acres. There are al'so
19 unnamed lakes, which cover approximately 499 acres. Lake location can benefit the water quality of
down gradient streams within awatershed by providing a sink for nutrients and sediment. However, lakes
need to be protected from excessive pollutants as well. Information pertaining to the lakes in the Watonwan
River Watershed is located in Table 9.

Table9. County, Acres, Shoreland Class and PWI Class for Lakes in the Watonwan River

Watershed.
Name County Acres Shoreland Class PWI Class
Arnolds Lake Cottonwood 46.42 Natural Environment P
Bartsh Lake Cottonwood 63.64 Natural Environment P
Bat Lake Cottonwood | 138.41 Natural Environment P
Bergdahl Lake Watonwan 96.21 Natural Environment P
Bingham Lake | Cottonwood | 270.42 General Devel opment P
Bullhead Lake Watonwan 80.38 Natural Environment W
Butterfield Lake | Watonwan 54.87 Natural Environment P
Case Lake Watonwan 36.99 Natural Environment W
Cottonwood Lake | Watonwan 95.35 Natural Environment P
Curry Slough Watonwan 21.70 Natural Environment W
Eagle Lake Cottonwood | 105.08 Natural Environment P
Emerson Lake Watonwan 399.78 Not in shoreland program N
Ewy Lake Watonwan 82.80 Natural Environment W
Fedje Lake Watonwan 187.11 Natural Environment P
Fish Lake Jackson 411.32 Recreational Development P
Irish Lake Watonwan 169.86 Natural Environment P
Kansas L ake Watonwan 392.88 Recreational Development P
Lake Hanska Brown 1,827.47 | SL Mgt. Waters-Brown Co. P
Linden Lake Brown 271.13 SL Mgt. Waters-Brown Co. P
Long Lake Cottonwood | 101.05 Natural Environment P
Long Lake Watonwan 260.88 Recreational Development P
Maiden Lake Cottonwood 29.96 Natural Environment W
Mary L ake Watonwan 124.68 Natural Environment P
Mountain Lake | Cottonwood | 236.69 Recreational Development P
Mud Lake Watonwan 42.55 Natural Environment P
Mulligan Marsh | Watonwan 9.62 Multiple P
Nelson Lake Watonwan 27.05 Not in shoreland program N
Parso Lake Cottonwood | 113.87 Natural Environment P
Perch Lake Martin 172.81 Natural Environment P
Round Lake Martin 42.37 Natural Environment P
School Lake Watonwan 136.06 Natural Environment P
St. James Lake Watonwan 244.47 Recreational Development P
Sulem Lake Watonwan 185.14 Natural Environment P
Swan Lake Cottonwood 13.30 Natural Environment P
Wilson Lake Watonwan 118.04 Natural Environment W
Wood Lake Watonwan 608.31 Multiple P
Total Acres 7218.67
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Fishery Surveys

The Watonwan River was once noted for good smallmouth bass fishing. Although the Minnesota
Department of Natural Resources (MN DNR) does not have survey data to show the decline of this popular
species, it has been noted by anglers. Currently the only major gamefish species that maintain naturally
reproducing populations in the Watonwan River are channel catfish and northern pike. Walleye fry are
stocked in the river, however, they will only produce a successful year class on occasion.

Factors contributing to the demise of the smallmouth bass and the difficulty of other gamefish species are
the flashy nature of the stream system, and heavy silt loads in the spring. The Rapidan Dam also prevents
any upstream migration from the Minnesota River’s diverse fish community.

The MN DNR has conducted four stream surveys on the mainstem of the Watonwan River. Theinitial
survey was conducted in 1980-1981, with resurveys following in 1984, 1989, and 1999. These surveys
show a steady decline in the smallmouth bass population. 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 Watonwan River, and to help all that are involved to improve fishing opportunities
for the public. A summary of the fishery surveysislocated in Appendix I.

Utilizing data from the Stream Surveys conducted by the Minnesota Department of Natural Resources

(MDNR), additional characteristics of the mainstem of the Watonwan River can be analyzed. These
characteristics are located in Table 10.

Table 10. Physical Characteristics of the Mainstem of the Watonwan River According to Stream

Surveys.

Station | River Miles Width Depth Sinuosity | Gradient | Bank Height
Number (from Mouth) (feet) (feet) (ft./mile) | Range (feet)

1 7.6 96 15 1.3 3.9 12-20

2 13.2 79 2.3 7-10

3 18.1 54 14 6—15

4 29.3 96 3.9 1.8 2.6 5-80

5 36.8 42 1.6 5-12

6 66.4 13 0.5 2.0 6.5 6—15

7 81.6 8.6 1.0 6—10

8 93.2 9.9 ND 5-10

The Minnesota Department of Natural Resources conducted Stream Surveys from 1980-1981.

The Stream Management Plan defines the mainstem of the Watonwan River according to type, fish species
management, ecological classification, goals, and operational plans for stream miles 0-60. The following
items are abstracted directly from the stream management plan:

Stream Type: Warm Water

Ecological Classification: I1-C,B,D

Species Managed: Walleye, Channel Catfish, Northern Pike
Stocking Plan: 700,000 Walleye fry every odd year

The long-range goals of the mainstem of the Watonwan River for fish management are to, “Maintain a
quality stream fishery for channel catfish and provide an additional fishery for walleye.” The specific goal
for walleye s, “greater than 10 fish/hour of electrofishing with at least 3 year classes represented.” The
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operational plan of the MDNR includes walleye fry stocking, population assessments every 5 years, and
cooperation with watershed improvement efforts.

The MN DNR staff conducted an initial survey on the mainstem of the Watonwan River in 1980-1981 for
inventory and fish management. Data collected from eight stations included: type and number of fish,
physical stream characteristics, and general land use information. A stream reach of about 600 to 1,000
feet was assessed at each station. Fish were sampled using trap-nets or electroshocking equipment. The
type and abundance of common invertebrates was assessed. Select water quality data were also collected
from sites 1,4,7 and 8 in September of 1981.

The following stream reaches have been utilized for stream management purposes: 0-29.3 miles, 29.3-41.0
miles and 41.0-99.3 miles. The middle reach has experienced moderate channel changes. Table 11 shows
channelization in the following areas, with atotal of 6.6 channelized miles, which may not represent the
entire length of the channelized reaches.

Table 11. Channelized Reaches on the Mainstem of the Watonwan River.

Mainstem Stream Miles
Reach Channelized
43.8-44.0 0.2
48.0 - 48.7 0.7
50.0-51.0 1.0
52.0-52.7 0.7
53.0-53.7 0.7
59.5-53.7 0.8
61.1-61.8 0.7
68.0 - 68.5 0.5
80.9- 815 0.6
85.0- 85.7 0.7

Table 12 indicates the data collected from the MN DNR'’s Initial Fish Survey Data on the mainstem of the
Watonwan River conducted in 1980-1981. Dominance was assessed by the number and biomass of the fish
species present, and does not represent a more detailed method for assessing fish community dominance.

Table 12. Minnesota Department of Natural Resources (MN DNR) Initial Watonwan
River Fishery Survey, Select Information.

Station River Miles Dominant Fish Present
(from mouth)
1 7.6 Carp, Bullhead, White Sucker
2 13.2 Silver Redhorse, Northern Redhorse, Walleye
3 18.1 Redhorse species, Northern Hogsucker
4 29.3 Carp, Quillback, Bigmouth Buffalo
5 36.8 Black Bullhead, White Sucker
6 66.4 White Sucker, Creek Chub, Fathead Minnow
7 81.6 Creek Club
8 93.2 Northern Pike, Creek Chub

An attempt was made to re-establish smallmouth bass in the Watonwan River. Y earling sizes were stocked
in 1961. Inall other years, fingerlings were stocked (1962,63, 74, 77-79, and 81). However, no

15



smallmouth bass were recovered during this survey. Special efforts were taken to assess smallmouth bass
at Garden City, but none were recovered. It was noted that although the Blue Earth River has a strong
channel catfish population, none were observed in the Watonwan River. Most fishing on the Watonwan
River occursin late spring and fall. The reach from Madelia downstream (River miles 0-29.3) is fished the
heaviest. Good catches of walleyes (up to 3 pounds) and northern pike (up to 6 pounds) can be acquired.
Light fishing pressure is reported from Madeliato La Salle. The upper portions of the river favor forage
and rough fish, with some northern pike. Lastly, an ammonia spill in November 1981 caused alarge fish
kill in the lower reaches of the Watonwan River.

A resurvey was conducted in October of 1984. Fishery characteristics were assessed at two sites at Garden
City, aswell as 6 upstream sites. The upstream stations (7 and 8) were not sampled due to extremely low
water conditions. The boom shocker was not used due to these conditions. Trap nets, hoop nets, and a
backpack shocker were used for this resurvey.

Comparisons from 1981 to 1984 include the following: Silver Redhorse, Quillback Carpsucker, and Central
Stonerollers were taken in 1984, but were not taken in 1981. Interviews with anglersindicate that fishing
has declined since 1981. 1n 1984, the following species were sampled for the first time: Black Crappie,
White Crappie, Channel Catfish, Tadpole Madtom, Green Sunfish, Spotfin Shiner, and lowa Darter.
Gamefish sampled included thirteen channel catfish, five white crappie, three northern pike, and one
walleye.

In 1982, the MN DNR planted 26 smallmouth bass in the Watonwan River. No smallmouth bass were
recovered in 1984. There were no reports of any smallmouth bass caught. In 1983, 1 million walleye fry
were stocked. There were reports of walleyes in Kansas Lake, atributary to St. James Creek, which may
have come from the 1983 fry stocking.

The resurvey in June through August of 1989 confirmed that the Watonwan River’s fish population is
dominated by non-gamefish species (redhorse, suckers, bullheads, carp, and minnow species) previously
observed in 1981 and 1984. Eight stations were assessed in 1989 by MDNR Fisheries staff. Water
temperatures observed on July 21, 1989 ranged from a minimum of 69 to a maximum of 89 degrees
Fahrenheit. Thisresurvey included a detailed description of aguatic plant species such as spikerush,
arrowhead, and softstem bulrush that were present. Also, adetailed taxonomic listing of common
invertebrates was included in the 1989 report. A DC backpack, boom or stream shocker was used for fish
sampling; no trap nets or hoop nets were used. Two 500-foot stream reaches were sampled at Garden City.
These two reaches have a “braided rapids’ section, and both channels were shocked.

The number of game species sampled included the following at all stations. Channel Catfish (4), Northern
Pike (13), Green Sunfish (13), Walleye (5), and Y ellow Perch (7). All of the channel catfish recovered
were at the lower four stations. It is believed that these findings are due to migration from the Blue Earth
River, which has a good channel catfish population. Thereis no change in the smallmouth bass population
from the earlier surveys. There were no recoveries of walleyes from the 1983 stocking. The authors of the
1989 report are uncertain if a fishable walleye population can be maintained. More small fish were
sampled in 1989 than 1984 or 1982. Thisis probably due to the fact that small fish are more apt to be
caught by electrofishing, than by nets with mesh sizes from ssto % inch.

Species that were first observed in 1984, but absent in 1989 include the following: Black Crappie, White

Crappie, Freshwater Drum, Highfin Carpsucker, and lowa Darter. Species that were sampled for the first
time in 1989 include the following: Spottail Shiner, Blacknose Dace, Brook Stickleback, and Slenderhead
Darter.

Heavy fishing pressure was reported just below the dam at Lake Hanska. Generally, fishing has been poor,
and is probably related to the low water conditions during 1989. MDNR staff summarizes that smallmouth
bass management in the Watonwan River has been unsuccessful. They attribute this tentatively to “...low
flows and pollution.” Pertaining to walleyes, staff suggests a similar management practice of stocking, as
was conducted in the upper Blue Earth River in 1989.
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In September of 1999, aMN DNR fish survey crew conducted a fish population assessment on the
mainstem of the Watonwan River to evaluate the fish community. This assessment was done to provide
datafor better stream management. The 8 stations were duplicated from the previous surveys, except
station 31 was located 3.8 miles upstream from the mouth. Stations 2-4 were sampled utilizing a boom
shocker. At al other sites, a backpack shocker was used.

This assessment showed no real change in the composition of the fish community in the mainstem of the
Watonwan River. Carp were dominant at 4 of the 8 sampling stations. Redhorse species, as well as
suckers and bullheads, dominated most stations. At station #1 near Garden City, 30 yearling channel
catfish and 1 adult were recovered. Only 4 other channel catfish were sampled (from station 4 downstream
only). Other gamefish recovered during this assessment include 15 Walleye (Stations 2-7), 5 Northern Pike
(Stations 3,6,8), and 20 Y ellow Perch (Stations 2,6,7,8). The Y ellow Perch species was mostly sampled at
either station 7 or 8. Station 7 is near the outlet of Mountain Lake. Mountain Lake was reclaimed in
October of 1988, and stocked with perch and largemouth bass.

Fisheries staff believes that L ake Hanska contributes a significant amount of walleye to the Watonwan
River. Current management for Lake Hanska includes walleye stocking (1.7 million fry) 3 out of 4 years.
Since Lake Hanska watershed is large compared to the lake surface area (17.5:1), the outlet is often
overflowing. Fishing at the outlet is reported to be good between May and June of most years.

Recreation

There are recreational values related to improving the river systemsin the Watonwan 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 atool for the people of the Minnesota River Basin to
manage and enhance the quality and quantity of recreational opportunitiesin communities (Appendix G).

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 Watonwan 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 (MN DNR) has managed the Watonwan River as afishery for
walleye, catfish, and northern pike.

Other sources of recreation and value to the Watonwan River Major Watershed include wetland ecosystems
and wildlife management areas that support a diversity of wildlife and provide additional economic benefits
tothe area. The Watonwan River Valley and riparian wetlands serve as an important wildlife corridor.
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.
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Recreational Land Uses and Parks

There are avariety of recreational uses throughout the Watonwan River Watershed including fishing,
swimming, picnicking, camping, canoeing, and hiking. The location of parksin Brown, Cottonwood,
Martin, and Watonwan Counties enable local citizens and tourists to enjoy these resourcesin the
communities and increase local revenue. Canoe routes are designated reaches used by the public. The
recreational lands and parks are identified in Table 13.

Table 13. Recreational Land Uses and Parks in the Watonwan River Watershed.

Facility Name County L ocation Acres Resource Type
Public Access Blue Earth [Watonwan River (3) Water Access-Trailer
Lake Hanska County Park  |Brown T108N R31W S 28, 140 |Fishing, Swimming,
S33, S34 Picnicking, Camping, Hiking
Public Access Brown L ake Hanska (3) Water Access-Trailer
Mountain County Park Cottonwood |T105N, R34W, S2 24 |Picnicking, Hiking, Swimming
Mountain L ake Park Cottonwood |T105N, R34W, S Swimming, Picnicking, Hiking
Trail Cottonwood Walking Trail
Public Access Cottonwood |Mountain Lake Water Access-Carry In/Trailer
Public Access Cottonwood |Bat Lake Water Access-Carry In
Public Access Cottonwood |Swan Lake Water Access-Carry In
Public Access Cottonwood |Fish Lake Water Access-Trailer
Perch Lake County Park Martin T104N, R30W, S19 30 [|Fishing, Swimming, Camping
Picnicking, Hiking
Eagles Nest County Park  |Watonwan T106N, R31W, S13, 80 [|Fishing, Picnicking,
S14 Canoeing, Hiking
Kansas Lake County Park  |Watonwan T105N, R32W, S5, S8 12  |Fishing, Picnicking, Public Access
Tiell County Park Watonwan T105N, R31W, S23 Swimming, Picnicking
Watonwan Sportsman's Watonwan T105N, R32W, S10 4 Fishing, Picnicking, Public Access
County Park
Tiell Park (St. James) Watonwan T105N, R31W, S23 Swimming, Picnicking
Public Access Watonwan Sulem Lake Water Access-Carry In
Public Access Watonwan Butterfield Lake Water Access-Carry In/Trailer
Public Access Watonwan Kansas Lake Water Access-Trailer
Public Access Watonwan Long Lake Water Access-Trailer
Public Access Watonwan  |St. James Lake Water Access-Trailer
Public Access Watonwan Spring Branch Lake Water Access-Carry In
Public Access Watonwan  |Watonwan River Water Access-Carry In
Public Access Watonwan Fedji Lake Water Access-Trailer
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Wildlife Management Areas

There are 31 Wildlife Management Areas (WMAS) located in the watershed, covering approximately 4,245
acres (Table 14). These Wildlife Management Areas increase the amount of wildlife and recreation in the
watershed, and in some cases have the potential to improve water quality. The asterisk (*) indicates a
wildlife management arealocated in two different counties.

Table 14. Wildlife Management Areas Located in the Watonwan River Watershed.

County Name Township-Range-Section Acres Use

Brown Emerson T108N, R30W, S34, S35 118|Hunting/Hiking

Brown Lake Hanska T108N, R31W, S33 5|Hunting/Hiking

Brown Wood Lake T108N, R33W, S33, S34 260* | Fishing/Hunting/Hiking
T107N, R33W,S12 * (Watonwan)

Brown Southeast Hanska T108N, R32W, S29 124

Brown Northwest Hanska T108N, R32W, S17 2

Brown Mulligan T108N-, R33W, S34, S35, S36 602* | Hunting/Hiking
T107N, R33W, S12
T107N, R32W, S6 * (Watonwan)

Cottonwood |Banks 127

Cottonwood |Bennett T105N, R35W, S24 348|Hunting/Hiking
T105N, R34W, S19

Cottonwood |Delft 260

Cottonwood [Little Swan 411

Cottonwood |Carpenter

Cottonwood |Mountain Lake T106N, R34W, S30 87| Fishing/Hunting/Hiking

Cottonwood |Regehr T105N, R34W,S1 65|Hunting/Hiking
T106N, R34W, S36

Martin Perch Creek T104N, R30W, S5,S6, S7, S18 498| Fishing/Hunting/Hiking

Martin Willow Creek T104N, R31W, S6 70| Fishing/Hunting/Hiking

Martin Exceder T104N, R31W, S20 99|Hunting/Hiking

Martin Gleam T104N, R31W, S16 28|Hunting/Hiking

Martin Ambrust T104N, R30W, S30 65|Hunting/Hiking

Watonwan [Wood Lake T107N, R33W, S12 260* | Fishing/Hunting/Hiking

Watonwan [Voss T107N, R32W, S21 40| Hunting/Hiking

Watonwan |Ewy Lake T106N, R33W, S1 227|Hunting/Hiking

Watonwan |Bergdahl T107N, R30W, S11 177|Hunting/Hiking

Watonwan  |Wilson T107N, R30W, S9

Watonwan [Tierney T106N, R30W, S11 56|Hunting/Hiking

Watonwan |[Madelia T106N, R30W, S19 159|Hunting/Hiking

Watonwan |Lewisville T106N, R30W, S20 94| Fishing/Hunting/Hiking

Watonwan |[Case T106N, R30W, S12 33|Hunting/Hiking

Watonwan |Rosendae T106N, R31W, 29 20|Hunting/Hiking

Watonwan |Turtle T105N, 32W, S9 10]Hunting/Hiking

Watonwan |W.R. Taylor Memorial 159

Watonwan  |Watline 101
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Unique Features and Scenic Areas

The focus of the Minnesota Department of Natural Resources, Division of Ecological Servicesisto 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 Watonwan River Watershed is primarily located in the Prairie Grassland Community. Dry Prairies,
Dry Oak Savannas, Mesic Prairies, Wet Prairies, and Cal careous 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.

Historical Sites

There are avariety of official historical siteslocated throughout the watershed. The Minnesota River
Comprehensive Guidance Document and Trail Corridor Concept Plan lists historical siteslocated in the
Watonwan River Watershed. Table 15 indicates the official historical siteslocated in the Watonwan River
Watershed. Locations of these sites can be found in Appendix G.

Table 15. Historical Sitesin the Watonwan River Watershed.

County Resource Type Description

Brown Museum Sleepy EyeDepot Museum

Brown Historic Site Osmrud-Torgrimson Regiment Station
Brown Fort Hill Site of Ninth Minnesota Regiment Station
Brown Historic Site Indian Buria Grounds

Cottonwood [Historic Site Heritage House

Cottonwood |[History Center Mountain Lake Historic Center
Watonwan |Historic Site Y ounger Brothers

Watonwan |Historical Museum Watonwan County Historical Society Museum
Watonwan |Historic Site Fort Cox

Watonwan |Historic Buildingsin St. James 1896 J.M.G. Price Residence

Watonwan |Historic Buildingsin St. James | The Opera House

Watonwan |Historic Buildingsin St. James |1914 Offerdahl Residence

Watonwan |Historic Buildingsin St. James ]1891 William and Mary Schoffman Residence
Watonwan |Historic Buildingsin St. James |1883 Episcopal Church

Watonwan  |Historic Buildingsin St. James |1920 Railroad Depot

Watonwan |Historic Buildingsin St. James |Watonwan County Courthouse
Watonwan |Historic Site Site of Park Hotel

Watonwan |Historic Site Godahl Store

Watonwan |Historic Site Army Road

Watonwan |Historic Site Camp Watonwan and Post Office
Watonwan |Historic Site Rosendale Church

Watonwan |Historic Site Ole Bosrud Incident

Watownan |Historic Site Ashippun Post Office

Watonwan |Historic Site First Brick Courthouse in Watonwan City
Watonwan |Citizenry of Madelia
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Human Health

The ecological integrity of the Watonwan River and its tributaries are directly connected to human health.
Thereis aneed 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 effortsis
important to the health of the rivers, which are connected to human health throughout the Watonwan River

Watershed.

Point Sour ce Dischar ges

There are six WasteWater Treatment Facilities (WWTF), three Water Treatment Plants (WTP), and three
major industries in the Watonwan 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 description of treatment, flow and receiving watersislocated in Table 16.

Table 16. Point Source Discharges L ocated in the Watonwan River Watershed.

Name County Pop. Type Treatment Flow (mgy) Receiving Water Comments
Butterfield Watonwan 570 WWTF Stabilization Ponds 44.4 Butterfield Creek Provides treatment for Butterfield Foods
IMadelia Watonwan 2233 WWTF Activated Sludge 239 Watonwan River Provides treatment of Tony Downs Foods
Mountain Lake Cottonwood | 1899 WWTF Stabilization Ponds 56.8 Mountain Lake Creek
Neuhof Hutterite Cottonwood 150 WWTF Stabilization Ponds 15 Ditchto S. Fork
Community Watonwan River
St. James Watonwan 4440 WWTF Activated Sludge 380 Watonwan River Industries: Swift Eckrridge, Tony Downs
Olson Industries, St. James Automotive,
Cottonwood Co. Landfill Leachate
Truman Martin 1288 WWTF Activated Sludge 41.1 Perch Creek
Lewisville Watonwan 292 WTP Filter Backwash 0.3 Ditch to Perch Creek
Madelia Watonwan 2233 WTP Filter Backwash 0.78 Watonwan River
Truman Martin 1288 WTP Filter Backwash 0.26 Perch Creek
La Sale Foods Watonwan Industry Noncontact Cooling Water 4.38 Watonwan River Used to cool industria processes
Olson Industries Watonwan Categorical Metals Pretreatment 0.52 St. James WWTF to Industrial user of the St. James WWTF
Industry Watonwan River
St. James Auto. Watonwan Categorical Metals Pretreatment 2.66 St. James WWTF Industrial user of the St. James WWTF
Industry
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Unsewered Communities

There are 15 unsewered communities in the Watonwan River Watershed with failing Individual Septic
Treatment Systems (ISTS). 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. Thisis 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,
riversand lakes. Table 17 identifies the population, location by county, flow and receiving waters.

Table 17. Unsewered Communities Located in the Watonwan River Watershed.

Name County Pop. Type Treatment Flow (mgy) Receiving Water Comments
Bingham Lake | Cottonwood 154 Unsewered Failing ISTS 3.08 Trib. S Fork Watonwan |Connecting to Windom
Darfur Watonwan 152 Unsewered Failing ISTS 2.7 Ditch to Watonwan Planning WWTF
LaSdle Watonwan 9 Unsewered Failing ISTS 1.88 Watonwan River
Lewisville Watonwan 292 Unsewered Failing ISTS 584 Ditch to Perch Creek
Odin Watonwan 123 Unsewered Failing ISTS 231 S. Fork Watonwan
Ormsby Watonwan 151 Unsewered Failing ISTS 4.62 Ditch to Watonwan
Delft Cottonwood 25 Unsewered Failing ISTS 0.0015 |SwanLake Unincorporated Area
Fish Lake Jackson 115 Unsewered Failing ISTS 0.007 Fish Lake Unincorporated Area
Garden City Blue Earth 230 Unsewered Failing ISTS 0.014 Watonwan River Unincorporated Area
Godahl Watonwan 60 Unsewered Failing ISTS 0.0036 |DitchtoLakeHanska |Unincorporated Area
Grogan Watonwan 35 Unsewered Failing ISTS 0.0021  |Trib. S. Fork Watonwan |Unincorporated Area
Long Lake Watonwan 200 Unsewered Failing ISTS 0.012 Long Lake Unincorporated Area

IMountain Lake | Cottonwood 10 Unsewered Failing ISTS 0.0006 |Mountain Lake Creek  |Unincorporated Area
South Branch Watonwan 30 Unsewered Failing ISTS 0.0018 |Ditch S. Fork Watonwan|Unincorporated Area
Sveadhal Watonwan 40 Unsewered Failing ISTS 0.0024  |Ditch to Watonwan Unincorporated Area
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LandfillssDump Sites

Theinformation pertaining to the landfill and dump sites in the Watonwan River Watershed are compiled
from the 1980 Outstate Dump Inventory (ODI). The information has been updated when needed. Thelist
includes municipal solid waste disposal facilities, industrial surface impoundments, and closed dump sites

in outstate Minnesota. There are atotal of 17 dump sitesin the Watonwan River Watershed, over half
(62.5%) are located in Watonwan County (see Table 18).

Table 18. Dump Sites Located in the Watonwan River Watershed.

Name County City MPCA ID
Garden City Dump Blue Earth |Garden City MNOD10000112
Albin Township Dump Brown Albin Township MNOD10000120
Delft Dump Cottonwood |Delft MNOD10000214
Mountain Lake Dump Cottonwood |Mountain Lake MNOD10000213
Mountain Lake Township Dump |Cottonwood |Mountain Lake Township |MNOD10000212
Ormsby Dump Martin Galena Township MNOD10000656
Truman Dump Martin Truman MNOD10000649
Adrian Dump Watonwan |Darfur MNOD10001304
Butterfield Dump Watonwan |Butterfield MNOD10001305
Darfur Dump Watonwan |Darfur MNOD10001306
Darfur Demolition Dump Site Watonwan |Darfur MNOD10001309
Lewisville Dump Watonwan |Lewisville MNOD10001302
Old Madelia Dump Watonwan |Madelia MNOD10001310
New Madelia Dump Watonwan |[Madelia MNOD10001308
Odin Dump Watonwan |Odin MNOD10001303
Riverdale Dump Watonwan |LaSalle MNOD10001307
St. James Dump Watonwan [St. James MNOD10001301

Solid Waste Sites

There are atotal of three solid waste sitesin the Watonwan River Watershed (Table 19). These facilities

have permits to handle and dispose of solid wastes.

Table 19. Solid Waste Sites Located in the Watonwan River Watershed.

Name County City MPCA ID
Prairieland Resource Recovery Composting Martin Truman MNSW00000357
Curry Sanitation Watonwan | St. James MNSWO00000507
Watonwan County Sanitary Landfill Watonwan  |St. James MNSW00000081
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Potential Superfund Site

The Madelia Tire Fire Site poses the only threat as a potential or actual hazardous waste site, which
currently has the possihility to be added to the federal and state Superfund list in the Watonwan River
Watershed. The information is derived from the U.S. Environmental Protection Agency’s nationwide
database. Additional information can be found in Table 20.

Table 20. Potential Superfund Site in the Watonwan River Watershed.

Name County City MPCA ID
MadeliaTire Fire Site Watonwan| Madelia |[MND985766906

Industries Involved in the Voluntary I nvestigation Clean Up Program

Two industries listed in Table 21 are involved in aVoluntary Investigation Clean Up 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 21. Industries Involved in the Voluntary Investigation Clean Up Program.

Name County City MPCA ID
St. James Automotive Watonwan | St. James | MND087673851
Thermogas Watonwan | St. James | MNPT00005850

Former CERCLIS Site
Thereis one site in the Watonwan River Watershed that have no further remedia action planned (Table

22). The St. James Sewage Sludge Disposal Site has been removed from the Comprehensive
Environmental Response, Compensation, and Liability Information System (CERCLIS).

Table 22. Former CERCLIS Site in the Watonwan River Watershed.

Name County City MPCA ID
St. James Sewage Sludge Disposal Site | Watonwan| St. James | MND981532864

Hazardous Waste Generator/Investigation Clean Up Site

Olson Engineering, listed in Table 23, is the only hazardous waste generator/investigation clean up site in
the Watonwan River Watershed.

Table 23. Hazardous Waste Generator/Investigation Clean Up Site.

Name County City EPA ID
Olson Engineering | Watonwan| St. James | MND064757065
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History of the Project

The Blue Earth River Basin Implementation Framework is a diagnostic study of the Blue Earth River and
Watonwan River Major Watersheds funded through Minnesota s Pollution Control Agency (MPCA) asa
Phase | Clean Water Partnership. A concurrent study, the Le Sueur River Implementation Framework, isa
diagnostic study of the Le Sueur River Major Watershed, also funded through the Clean Water Partnership
program. 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, Brown, Cottonwood, Faribault,
Freeborn, Jackson, Martin, and Watonwan counties (County Water Planners and Soil and Water
Conservation Districts), the U.S. Geologica Survey (USGS), the City of Mankato and MSUWRC.
Hydrologic and water quality monitoring was conducted cooperatively by the USGS, MSUWRC, and
county personnel. The Watonwan River Major Watershed portion of the diagnostic study includes Blue
Earth, Brown, Cottonwood, Jackson, Martin, and Watonwan county personnel. The project workplan, Blue
Earth River Basin Implementation Framework Workplan, was devel oped by MSUWRC and approved by
the MPCA. The origina time line for the project was 1996 — 1998. Due to the scale of this project, it 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 Watonwan River Watershed assessment. The
Watonwan River Watershed Team, formerly WILL, includes a cross section of locals (watershed view) and
agency (basin view) personnel, isthe recipient of thisreport. The watershed team devel oped the
implementation plan (goals and strategies) in response to the diagnostic study findings.

Pur pose of the Proj ect

Numerous water quality studies have been conducted in the Watonwan 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
Watonwan 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 Watonwan River Watershed to provide
spatial natural resources data for each sampling sub watershed. The GIS will &) 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 atool for the
continued planning and management of natural resources in the watershed.

3. Determine the relationship of the Watonwan River Watershed to the Greater Blue Earth River
Watershed.

4. Determine the relationship of the Watonwan River Watershed 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 isrelated to flow, therefore, sediment is the parameter
of analytical focus. The diagnostic report will be used to develop the goals and strategies of the Watonwan
River Watershed |mplementation 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 Watonwan River are of primary concern. At thelocal 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 Watonwan River Watershed.
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Project Milestones

A more detailed description of the project milestones for the Watonwan and Blue Earth River Watersheds

is contained in the Blue Earth River Implementation Framework Workplan.

Work Plan Development
Establish Resource Committee
Initial Draft Preparation
Review

Final Plan

Hydrologic Monitoring: Primary and Secondary Sites
Activate Eight Monitoring Sites (Hydrology and Water Quality)
River Rating Curve Devel opment

Final Hydrology Report

Water Quality Monitoring: Primary and Secondary Sites
Sampling of Primary Sites

Sampling of Secondary Sites

Water Quality Analysis

Final Water Quality Report (Primary or Secondary)

Hydrologic Monitoring; Tertiary Sites
Establish and Prepare Sites, Training
Establish Estimated Rating Curves
Volunteer Stage Height Reading
Volunteer Rain Gauge Reading

Report to MSU

Water Quality Monitoring: Tertiary Sites
Training of County Personnel

Collecting of Samples and Delivery to MSU
Water Quality Analysis

Final Water Quality Report (Tertiary)

Water shed Assessment

Develop Soils GIS Layer

Develop Point Source Outfall Layer

Develop Feedlot Layer

Obtain and Incorporate State Land-Use Layer
Develop Hydrologic Layer

Develop Water Quality Layer

Data Analysis

GIS Analysis of Monitoring Site Watersheds

Development of Transport Curves for Primary and Secondary Sites
Determine Relationships of Hydrology and Transport Curves to Watershed
Run HSPF Models

Implementation Plan

Diagnostic Report to Resource Committee

Identification of Priority Areas and Parameters
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Proj ect Budget

The total cost of the project for the Watonwan and Blue Earth River Watersheds was $728,921. Of this
amount, $348,269 was funded by a Clean Water Partnership Grant, the remaining $380,652 was in-kind
contributions from a variety of sponsors. A more detailed description of the project budget for the
Watonwan and Blue Earth River Watersheds is |ocated in the Blue Earth River Implementation Framework
Workplan. Thetotal project budget summary is outlined in Table 24.

Table 24. Project Budget for the Watonwan and Blue Earth River Watersheds.

Program Element Cost In-Kind Cash

Work Plan Development $ 22913 $ 16,034 $ 6,879
Hydrologic Monitoring: Primary and Secondary Sites $ 15982 3 8430 $ 7,552
Water Quality Monitoring: Primary and Secondary Sites $ 99112) $ 35259 $ 63,853
Hydrologic Monitoring: Tertiary Sites $ 208,616 $ 163,918 $ 44,698
Water Quality Monitoring: Tertiary Sites $ 55721 $ 42,053 $ 13,668
Watershed Assessment $ 1514631 $ 34963 $ 116,500
Data Analysis $ 132,797 $ 47,838 $ 84,959
Implementation Plan $ 33742 $ 23,582 $ 10,160
Fiscal Management $ 8575 3 8,575 $ 0
Total $ 728,921 $ 380,652 $ 348,269
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M ethods

Site Selection

A core group of county, state, and federal personnel met in 1995 to select sampling sites based on
hydrologic divisions of the Watonwan, Blue Earth, and Le Sueur 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 (the mainstem of the river), secondary sites
(main tributaries) or tertiary sites (smaller tributaries). The sampling sites selected for the Watonwan River
Major Watershed in the following sub watersheds are described in Table 25, and shown in Figure 2.

Table 25. Sub Watershed Description, Stream Name, and Sampling Site L ocation.

Sub Watershed Stream Name Sampling Site Location
WP1 Watonwan River County Road 13 above Garden City
WS1 Watonwan River Township Road above South Fork Confluence
WT1 Perch Creek County Road 31
WT2 South Fork Watonwan River County Road 13
WT3 Judicial Ditch 13 Township Road
WT4 St. James Creek Township Road
WT5 Watonwan River Township Road
WT6 Tributary to South Fork Watonwan River  |County Road 5

Figure 3 illustrates the hierarchical nature of the sampling sites and their sub watersheds indicating WP1 as
the primary site for the Watonwan River. The mainstem of the Watonwan River at sampling site WP1
receives al flow and water quality contributions from the secondary sub watershed WS1 (Watonwan
River), which includes St. James Creek (WT4), and the Watonwan River (WT5), and the remaining smaller
tertiary sub watersheds. Sampling sub watersheds and area are shown in Table 26.

Table 26. Sampling Sites and Sub Watershed Area.

Sub Watershed Individual Sub Sub Watersheds Sub Watershed
Watershed Acres Contributing to Site Cumulative Acres
WP1 71,482 All 544,543
WS1 60,362 WS1, WT4, WT5 216,000
WT1 96,232 96,232
WT2 94,304 WT2, WT6 127,814
WT3 33,016 33,016
WT4 78,630 78,630
WT5 77,008 77,008
WT6 33,510 33,510

An unsampled area of 17,077 acresislocated in the Watonwan River Watershed. These acres contribute to
the sampling site BP1 in the Blue Earth River Watershed.
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WP1  Watonwan River at County Road 13 above Garden City
Located in minor watershed 31051
WS1  Watonwan River at Township Road above South Fork confluence
Located in minor watershed 31028
WT1  Perch Creek at County Road 31
Located in minor watershed 31049
WT2  South Fork Watonwan River at County Road 13
Located in minor watershed 31021
WT3  Judicial Ditch 13 at Township Road
Located in minor watershed 31044
WT4  St. James Creek at Township Road
Located in minor watershed 31020
WT5  Watonwan River at Township Road
Located in minor watershed 31030
WT6  Tributary to South Fork Watonwan River at County Road 5

Located in minor watershed 31047

Sampling Watersheds
WPI1 Watonwan River 71,482 acres
WSI1 Watonwan River 60,362 acres

WT1 Perch Creek 96,232 acres

WT2 South Fork Watonwan River 94,304 acres
WT3  Judicial Ditch 13 33,016 acres
WT4 St James Creek 78,630 acres

WT5 Watonwan River 77,008 acres
WT6  Tributary to South Fork Watonwan River 33,510 acres

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.

Figure 2. Sampling Sites and Watersheds of the Watonwan River Major Watershed.
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Water Quality Monitoring

The monitoring plan for the Watonwan River Major Watershed was developed in conjunction with the Blue
Earth River and Le Sueur 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 Watonwan River Watershed monitoring plan was developed to measure water quality and flow for the
Watonwan River and other designated streams in the watershed. The Watonwan River monitoring plan in
Section 6 of the Blue Earth 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 sitesare listed in Table 27.

Table 27. Water Quality Parameters Sampled.

Parameter Primary Sites| Secondary |Tertiary Sites
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-PO,) X X
Ammonia (filtered) (N-NH,) X X
Nitrate + Nitrite (filtered) (N-NOs/NO,) X X
Referenced in report as N-NOs
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
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The stream monitoring included water quality and flow measurements completed by multiple teams. The
primary site (WP1), which is located on the Watonwan River, is a USGS gauging station with rating and
sampling done by the USGS. The secondary site (WS1), which is also located on the Watonwan River,
was rated by the USGS, with water quality sampling and stream height gauging done by MSUWRC. The
six 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.

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 siteswas
performed using a modified grab method of sampling. The modified sampling method consisted of two
water sample collection options: 1) using aone or two liter sample bottle attached to along PV C pole that
was inserted vertically into the water column; or 2) using a bucket attached to along 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 site, and by the County Water Planners and SWCD staff at the tertiary sites. Field data sheets
for sampling sites are found in Appendix CC. Table 27 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 Manua ison file at the lab. All lab analyses were EPA approved methods as
specified in the Code of Federal Regulations Clean Water Program, Title 40, Section 136.3 (Appendix
DD). Table 28 liststhe water quality parameters and analysis methods.
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Table 28. 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 BlockDigestion)

Total Dissolved Phosphorus(filtered) (TDP)

365.1 (Lachat 10-115-01-1-C BlockDigestion)

Ortho Phosphorus(filtered) (P-PO,)

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-NH)

350.1(Lachat Method 10-107-06-1-B)

Nitrate + Nitrite (filtered) (N-NO3/NO,)

353.2 (Lachat Method 10-107-04-1-C & -A)

Chemica 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 islocated 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 sub watersheds.
The number of sites within the sampling sub watersheds varied from oneto six sites. Becausetherain
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 EE.

Dischar ge 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 total loading 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 has collected stream data on the Watonwan River since 1976. The river has reached its flood
record of 13,900 cfs (cubic feet per second) in 1993. The USGS obtained discharge measurements at the
primary and secondary sampling sites following USGS methodol ogy, using Price or Pygmy current meters
(Appendix FF). The USGS used the 1996 project data as well as historic data to develop the rating curves
for the primary and secondary sampling sites.

MSUWRC collected water discharge measurements at the tertiary sites following USGS methodol ogy
using Price or Pygmy current meters. Due to sampling difficulties, the tertiary site, WT3 (Judicia Ditch
13) was surveyed with atransit. The water volume (flow) on Judicia Ditch 13 at sampling site WT3 was
calculated using Meaning's equation. Table 29 summarizes discharge measurement collection.
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Table 29. Stream Flow Data Collection Methods.

Sub Water Level Devices Discharge Measurements Rating Curve
Watersheds and Methods Equipment and Organization Development
. . . Price current meter
Primary USGS Gauging Station USGS USGS
Secondary USGS wire-weight gauge Br IS(EBeSC urrent meter USGS
. . Pygmy or Price Current meter
Tertiary Staff gauge or surveying rod MSUWRC MSUWRC

Data M anagement and Statistics

Flow Calculation and Hydrographs

Therating 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 Watonwan River at primary site WP1 was located at a USGS gauging station with continuous flow
data. The USGS compiled the data record to obtain a daily average flow. The primary site datadid not
require any further modifications. The USGS prepared arating curve for the sampling site WP1.

Stage height measurements were obtained by MSUWRC for the Watonwan River at the secondary site,
WSL, 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 arating curve for this sub watershed. This rating curve was used to create a hydrograph as
discussed below.

The County Water Planners and Soil and Water Conservation District 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 datafor 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
adigitizing program to obtain a discharge record for each day of the sampling season™. Additional
information pertaining to the discharge relationships for the primary, secondary and tertiary sitesislocated
in Appendix FF.
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Load and Yield Calculations
Flow datais 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 = vyield (pounds/acre or tong/acre)
Sub watershed acres

Theyield 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, amodel developed by the U.S. Army Corps
of Engineers'®.

Water shed Assessment

Geogr aphic 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 Ultra 30 workstation by MSUWRC. All datawere 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 (MnNDOT), Minnesota Department of Natural Resources (MDNR), 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 dataiis 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, 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 (MN DOT) Base Map ' 98.
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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, 1ake)
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 MDNR 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 devel op 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.

5. Soil: Soil data from the SSIS program generated files at the U of M were converted to township based
EPPL7 filesby U of M. These data were processed by BWSR to compile the data into county based
ARC/INFO coverages. MSUWRC appended the MNnDOT county boundary arcs into each county soil
coverage to complete the necessary edge matching. County soil files were completed for Blue Earth,
Brown, Cottonwood, and Watonwan 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%. Magjor 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 cal culations 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 cal culate the weighted stream gradient for the
primary sub watershed stream.
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GISAnalysis

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 30 summarizes the additional coverages created.

Table 30. Derived GIS Coverages for the Watonwan River Major Watershed.

Coverage Created

Updated Land Cover/Land Use

Land Cover/Land Use
Riparian Zones

Land Cover/Land Use
And Highly Erodible Lands

Land Cover/Land Use
And Highly Erodible Lands
Riparian Zones

Land Cover/Land Use
And Hydric Soil

Land Cover/Land Use
And Lakeshed

Potential Restorable
Wetland Areas

Revised Universal Soil
Loss Equation (RUSLE)

Revised Universal Soil
Loss Equation (RUSLE)
Riparian Zones

Sope

Sope Riparian Zones

Stream Gradient

Coverage(s) Used

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 (Updated)
16, 99, 300 Foot Clip

Land Cover/Land Use (Updated)
Sail

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

Land Cover/Land Use (Updated)
Sail

Land Cover/Land Use (Updated)
L akeshed

Sail
National Wetlands Inventory wetlands

Land Cover/Land Use (Updated)
Sail

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

USGS DEM
Sampling watersheds

USGS DEM
Sampling watersheds
16, 99, 300 Foot Clip

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 equationisA =R FACTOR * K FACTOR * L SFACTOR
* CFACTOR * PFACTOR where A is equal to the computed soil lossin tons/acres/year. Corn/soybean
rotation, moderate residue cover, with no specia practices were applied to al cultivated land acresin the
watersheds. The factors and values used are listed as follows:

R FACTOR (Rainfall and runoff)

120 Blue Earth, Cottonwood, Watonwan Counties
121 Brown County

124 Jackson County

125 Martin 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

045  grave pitsand open mines

0.0 lakes and deeper water wetlands

0.0 shallow or "seasonal" wetlands (e.g. types 1, 2, and 3) = 0.003

PFACTOR (Support practice)
1.0 Assume no specia 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 11w or IVw soils to represent the drained and potentially restorable wetlands and

the Vw, VIw, VIlw, 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 Watonwan River sampling sub watersheds and watershed in acres are found in
Table 31. Overall, the Watonwan River Watershed is dominated by agricultural use showing greater than
85 percent of the land under cultivation, ranging from 80 to 89 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 2 percent of the land in the entire watershed, ranging
from 1.6 to 3.1 percent. Grasslands are pastures, CRP, set-aside, and roadside ditches, constituting
approximately 6 percent of the land cover, ranging from 3.9 to 7.9 percent. Open water covers
approximately 1 percent of the land, ranging from 0.3 to 5.5 percent. Wetlands cover approximately 2.5
percent of the land, ranging from 1.0 to 5.1 percent. Rural and urban areas each contribute approximately
1.4% and 0.8% of the land use, respectively. The sub watershed descriptions give a detailed explanation of
the land use/land cover throughout the watershed. Plate I11 contains a map constructed from the GIS Land
Cover/ Land Use data for the Watonwan River Major Watershed, which islocated at the end of the report.

Table 31. Land Use/Land Cover in the Watonwan River Sub Watersheds.

Individual
Sub Watershed Exposed Open Rural
Watershed Acres Cultivation Soil Forested | Grasdand | Water | Road | Residences | Urban | Wetlands
WP1 71,482 80.3% 0.0% 3.1% 7.3% 0.8% 1.1% 1.3% 1.0% 5.1%
WS1 60,362 84.2% 0.0% 1.7% 6.6% 0.9% 1.0% 1.4% 0.2% 3.9%
WT1 96,232 89.0% 0.0% 1.7% 3.9% 0.3% 1.1% 1.5% 0.5% 2.1%
WT2 94,304 86.5% 0.0% 2.7% 5.6% 1.2% 1.1% 1.4% 0.3% 1.0%
WT3 33,016 83.9% 0.1% 2.1% 4.0% 5.5% 1.0% 1.5% 0.1% 1.8%
WT4 78,630 85.4% 0.0% 1.6% 5.5% 1.1% 1.1% 1.3% 1.9% 2.0%
WT5 77,008 85.6% 0.0% 1.7% 6.1% 1.0% 1.1% 1.3% 1.0% 2.2%
WT6 33,510 83.5% 0.0% 1.8% 7.9% 1.9% 1.1% 1.3% 1.1% 1.4%
Overall Total Coverage 85.2% 0.03% 2.1% 5.7% 1.2% 1.1% 1.4% 0.8% 2.5%

L and Ownership

According to the local county water plans, approximately 98 percent of the landsin Watonwan River
Watershed are privately owned (Appendix C).

Soil Erosion Estimates [Revised Universal Soil L oss Equation (RUSL E)]

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 32 summarizes the
estimated soil erosion for each sub watershed in the Watonwan River Major Watershed. RUSLE datawas
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 Watonwan River Watershed, according to individual sub watersheds,
ranged from 0.8 to 1.3 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 0.3 to 0.8
tong/acre/year. The estimated soil loss calculated in the 99 foot riparian zone ranged from 0.6 to 1.0
tong/acre/year. The estimated soil loss calculated in the 300 foot riparian zone ranged from 0.7 to 1.7
tong/acre per year, containing the highest predicted soil loss along the Unnamed Tributary to the South
Fork of the Watonwan River in sub watershed WT6. 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
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than as stand-alone numbers. Sub watershed WT6 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 contains a map of soil erosion potential for the Watonwan River Major Watershed. This map was
constructed in GIS and shows sheet and rill erosion predictions in tons per acres derived from soil map
units and land use type.

Table 32. Revised Universal Soil Loss Equation (RUSLE) Results by Sub Watershed and Riparian Zones
in the Watonwan River Watershed.

Sub Watershed| Stream Name Tong/aclyear Shed | Tons/ac/lyear 16 Ft | Tong/ac/year 99 Ft
WP1 Watonwan River 1.0 0.3 0.7
WS1 Watonwan River 10 0.4 0.6
WT1 Perch Creek 1.4 0.6 0.7
WT2 South Fork of Watonwan River 12 0.5 0.8
WT3 Judicial Ditch 13 0.8 0.5 0.6
WT4 St. James Creek 0.9 0.5 0.6
WT5 Watonwan River 13 0.7 0.9
WT6 Trib. to S. Fork of Watonwan River 13 0.8 1.0
Slope

The slope of lands within each of the watersheds was cal cul ated 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 33). The location of high slope areas within a watershed can affect
potential soil erosion. Sampling sites WT5 and WT6, two of the highest yielding sites for TSS, contain the
highest percentage of land with slopes greater than 6 percent. Sampling sitesWT2 and WT3, two of the
lowest yielding sites for TSS, contain the lowest percentages of land with greater than 6 percent slope.

The percentage of land within each sub watershed containing no slope ranges from 13 to 25 percent.
Approximately 17 percent or 93,748 acres of the Watonwan River Watershed are basically flat. The
percent of land within each sub watershed containing greater than 0 percent slope and less than 3 percent
slope ranges from 32 to 45 percent, or approximately 40 percent (219,348 acres) of land within the entire
watershed. The percent of land within each sub watershed containing greater than 3 percent slope and less
than 6 percent slope ranges from 20 to 25 percent, or approximately 22 percent (119,779 acres) of land
within the entire watershed. The percent of land within each sub watershed containing greater than 6
percent slope ranges from 13 to 31 percent. Approximately 21 percent (111,691 acres) of the land in the
Watonwan River Watershed have a slope of greater than 6 percent. Plate | is a shaded relief map of the
Watonwan River Major Watershed that was constructed from DEM data and hydrographic GIS layers.
Plate Il isamap of the slope characteristics (percent slope) derived from DEM data, which islocated at the
end of the report. Additional discussion regarding slope is specifically addressed in the individual sub
descriptions, following the results section.
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Table 33. Percent of Sub Watershed Land By Slope Category.

Sub Watershed | Stream Name 0% >0% <=3%| >3% <=6% >6%
WP1 Watonwan River 19.6 39.0 20.9 20.5
WS1 Watonwan River 15.0 39.1 24.9 21.0
WT1 Perch Creek 16.0 429 21.9 19.1
WT2 South Fork of Watonwan River 16.9 45.2 20.7 17.2
WT3 Judicial Ditch 13 24.8 40.2 20.3 14.8
WT4 St. James Creek 21.3 444 21.0 13.4
WT5 Watonwan River 13.1 32.4 23.5 31.0
WT6 Trib. to S. Fork of Watonwan River 12.9 32.2 23.6 314

Watershed 17.2 40.3 22 20.5

Table 34 lists the percent of land by slope category within a 99 foot riparian zone of each stream within the
watershed. Thisriparian zoneis 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 17 to 29 percent, or overall in the Watonwan River Watershed approximately 23 percent or
122,400 acres are flat. The percent of land within each sub watershed containing greater than 0 percent
slope and less than 3 percent slope ranges from 24 to 38 percent. Approximately 31 percent or 168,117
acres of the Watonwan River Watershed are |ocated within this slope range. The percent of land within
each sub watershed containing greater than 3 percent slope and less than 6 percent slope ranges from 13 to
20 percent. Approximately 18 percent or 98,662 acres of land within the watershed contain greater than 3
percent slope and less than 6 percent slope within the watershed. The percent of land within each sub
watershed containing greater than 6 percent slope ranges from 14 to 38. Overall, in the Watonwan River
Watershed, approximately 29 percent or 155,360 acres of the land in the Watonwan River Watershed have
a slope of greater than 6 percent in the 99 foot riparian zone. Additional slope dataincluding the 16 foot
and 300 foot riparian zones are located in Appendix GG.

Table 34. Percent of Sub Watershed Land Within the 99 Foot Riparian Zone by Slope Category.

DEM Slope Category
Sub Watershed Stream Name 0% >0% <=3% | >3% <=6% >6%
WP1 Watonwan River 28.5 27.9 13.2 304
WS1 Watonwan River 194 32.6 19.9 28.1
WT1 Perch Creek 233 34.0 18.8 23.9
WT2 South Fork of Watonwan River 18.5 28.2 17.1 36.2
WT3 Judicial Ditch 13 29.1 38.4 18.7 13.8
WT4 St. James Creek 26.9 34.4 19.6 19.1
WT5 Watonwan River 17.1 28.0 194 35.5
WT6 Trib. to S. Fork of Watonwan River 19.2 23.9 19.3 37.6

42



Erodible L ands

GI S was used to compare highly erodible lands (HEL), potentially highly erodible lands (PHEL ) and non
highly erodible lands (NHEL). Table 35 isasummary of the highly and potentially erodible 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 HH.

The summary table lists the percentage of cultivated lands that are classified as either HEL or PHEL for
each sub watershed. Column two represents the percent of erodible lands that are cultivated. Column three
represents the percent of erodible lands in each sub watershed. The range of erodible lands in each sub
watershed ranges from 1.6 to 9.2 percent. When considering only cultivated acres erodible lands ranges
from about 1.3 to 6.1 percent.

In the upper portion of the watershed, the soil erosion potential is greatest throughout the watershed and
specifically around those areas adjacent to the natural river systems of the Watonwan River and its
tributaries. Continuing downstream, the potential for soil erosion is noticeable along portions of Butterfield
Creek, the South Fork of the Watonwan River, Willow Creek, Perch Creek, Spring Branch Creek, and the
mainstem of the Watonwan River asit reaches its confluence with the Blue Earth River (See Plate V).

Table 35. Percent of Highly Erodible Land (HEL) and Potentially Highly Erodible Land
(PHEL) by Sub Watershed.

Cultivated

HEL & PHEL | Total HEL &

Sub Watershed Stream Name Lands PHEL Lands
WP1 Watonwan River 2.2% 3.6%
WS1 Watonwan River 2.8% 3.7%
WT1 Perch Creek 4.5% 5.6%
WT2 South Fork of Watonwan River 3.3% 4.9%
WT3 Judicial Ditch 13 1.8% 2.1%
WT4 St. James Creek 1.3% 1.6%
WT5 Watonwan River 6.1% 8.0%
WT6 Trib. to S. Fork of Watonwan River 5.4% 9.2%

Feedlots

There are 596 inventoried feedlots with atotal of 182,240 animal units located throughout the Watonwan
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. Since the sampled watershed encompasses 561,620 acres, there are
0.32 animal units per acre, overall. For the entire watershed, there are 3.08 acres available per animal unit.
The data was developed from the GIS database. Efforts are in progressin the counties to develop a more
comprehensive and consistent feedlot database. The runoff from feedlot operations impact water quality.
L ocating spreading acres of manure in GISwill aid in the development of implementation strategies.
Feedlot locations in the Watonwan River Watershed are shown in Figure 5. Table 36 indicates the number
of feedlots by sub watershed in the Watonwan River Watershed.
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Table 36. Feedlot Data by Sub Watershed in the Watonwan River Watershed.

Sub Stream Shed Number of | Animal Units | AU/Acre | AcreAU
Watershed Name Acres Feedlots (AU)
WP1 Watonwan River 71,482 49 14,406 0.20 4,96
WS1 Watonwan River 60,362 62 16,265 0.27 3.71
WT1 Perch Creek 96,232 144 56,538 0.59 1.70
WT2 South Fork of Watonwan River 94,304 100 32,730 0.35 2.88
WT3 Judicial Ditch 13 33,016 37 8,103 0.25 4,07
WT4 St. James Creek 78,630 88 28,230 0.36 2.79
WT5 Watonwan River 77,008 58 7,622 0.10 10.1
WT6 Trib. to S. Fork of Watonwan River 33,510 34 5,430 0.16 6.17
Precipitation

Historic data were obtained from the Minnesota State Climatology Office to compare the 1996 sampling
period to similar periodsin previous years. The State Climatology Office, using 30 to 100 years of historic
data, compiled average monthly precipitation datafor Minnesota cities. Datain Table 37 is representative
of south central Minnesota. The data show that the highest precipitation amounts within the project area of
the Watonwan River Watershed were at Windom and St. James, with precipitation of 120% and 125% of
the normal, respectively. Remaining cities documented within the project area ranged from 88% to 101%
of the normal April to November precipitation. The precipitation data collected for other southern
Minnesota cities located in the Blue Earth and Le Sueur River Watersheds are comparable to that collected
in the Watonwan River Watershed (Table 37).

Table 37. Historic Precipitation Averages for Selected South Central Minnesota Cities.

City Historic Average 1996 Percent of

Average Average Normal

(Apr-Nov) (Apr-Nov) Rainfall

Winnebago 25.33 25.65 101%
Windom 24.98 29.88 120%
Waseca 25.56 27.74 109%
St. James 23.72 29.63 125%
Owatonna 26.16 24.65 94%
Blue Earth 26.52 23.25 88%
Fairmont 24.94 24.39 98%
New Ulm 24.90 25.77 103%
Mankato 24.76 35.23 142%

Data collected by the SCMCCWPP Volunteer Rain Gauge Reader Network were used to develop the
estimated monthly precipitation by sampling sub watershed as shown in Table 38. Although there were 25
volunteer readers, the locations of the rain gauge readers were unevenly distributed in the Watonwan River
Watershed. The number of rain gauge readers within the sampling watersheds varied from one to six
readers. Table 38 shows a summary of individual reader data by watershed. Precipitation in June ranged
from 4.2 inchesto 8.59 inches. Precipitation in August ranged from 4.77 to 8.02 inches. Total estimated
precipitation for the sampling season ranged from 20.83 to 34.39 inches showing great variability in
precipitation across the watershed.

In addition to the discrete precipitation values, as reported in Table 39, the precipitation data for the
sampling sub watersheds were calculated using a grid model to develop a cumulative total for the
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Table 38. Estimated Monthly Precipitation by Sampling Sub Watershed

Sampling Average and Range of Precipitation in Inches April 1, 1996 - November 21, 1996
Sub
Watershed April May June July August
Ave Range n Ave Range n Ave Range n Ave Range n Ave Range n
WP1 039 (0.18-059) (3| 3.32 (3.09-361) (3)| 6.66 (4.98-8.35) (3) 2.27 (1.67-2.89) (3) 6.78 (6.25-7.60) (3)
WS1 0.70 (0.70) (1)]| 3.45 (345) (1)]| 5.86 (5.14-6.57) (2 4.15 (415 (D 6.47 (6.47) (1)
WT1 048  (0.20-0.74) (4| 3.29 (2.84-3.20) (3)| 4.90 (4.50-5.42) (4 3.04 (245-341) (3 6.43 (5.33-7.27) (5)
WT2 046  (0.23-0.59) (6)| 3.68 (2.97-4.11) (6)| 5.05 (4.20-5.41) (6) 3.58 (2.72-4.40)  (6) 7.02 (5.64-8.02) (6)
WT3 0.34 (0.34) (1)]| 4.38 (4.38) (1)] 5.81 (5.81) (1) 1.90 (1.90) (D) 5.98 (5.98) (1)
WT4 0.75  (0.45-0.97) (3)| 356 (3.49-364) (3)| 7.23 (6.96-7.72) (3) 2.45 (219-2.72)  (3) 6.73 (4.77-7.97) (3)
WT5 0.38 (0.36-0.39) (3)| 3.13 (2.04-4.14) (4)| 5.93 (5.30-7.41) (4 3.11 (1.83-4.13) (3) 6.62 (5.54-7.87) (4)
WT6 0.50 (0.50) ()| 3.73 (3.73) ()] 8.59 (859 (1) 2.39 (239 (1 7.69 (7.69) (1)
Sampling
Sub
Watershed September October November 1-21 Total April 1to November 21
Ave Range n Ave Range n Ave Range n Ave n
WP1 160 (154-1.66) (3)| 204 (1.37-2.89) (3)| 4.08 (4.08) (1) 27.14 (1-3)
WS1 No Data na (0)| 3.05 (3.05 ()] 2.25 (2.25) (1) 25.93 (1-2)
WT1 142  (1.19-153) (5)| 291 (2.77-3.03) (3)| 3.82 (3.72-3.92) (2 26.29 (2-5)
WT2 121  (0.59-1.67) (6)| 275 (2.46-3.13) (6)| 3.62 (2.83-4.19) (4 27.37 (4-6)
WT3 1.72 (1.72) ()| 3.52 (352) ()| 3.42 (342 (1) 27.07 (1)
WT4 148  (1.28-1.84) (3)| 3.10 (257-3.45) (3)| 4.44 (4.44) (1) 29.74 (1-3)
WT5 204  (1.61-2.39) (4| 3.15 (2.35-4.15) (4| 2.72 (1.80-3.91) (3) 27.08 (3-4)
WT6 2.09 (2.09) ()] 3.09 (3.09) ()| 3.74 (3.74) (1) 31.82 (1)
Ave Average precipitation recorded by volunteer readers |ocated within the sampling sub watershed
Range: Range of precipitation recorded by volunteer readers located within the sampling sub watershed
n: Number of volunteer readers in the sampling sub watershed (SCMCCWPP Volunteer Rain Gauge Reader Network)
ND No data
NA Not applicable
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monitoring period. By using the model, the monthly precipitation data are interpreted as continuous data.
The continuous precipitation data are found in Appendix I1.

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 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The headwater streams show
the highest gradients with gradients decreasing downstream. Stream gradient data are found in Table 37 for
the Watonwan River Watershed. The headwaters of the major watershed contain the highest gradients with
stream gradients decreasing in a down stream direction. Sampling watershed WT3 is impacted by Lake
Hanska, where the open water has a gradient equal to zero. Stream gradient datais found in Appendix JJ
andisincluded in Table 39.

Table 39. Stream Gradients in the Watonwan River Watershed.

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

WP1 Watonwan River 2.9

WS1 North Fork Watonwan River to Watonwan River 6.9

WT1 Mink Creek to Perch Creek 6.0

WT2 S. Fork of Watonwan 6.3

WT3 County Ditch 33 to Judicial Ditch 13 1.4

WT4 Butterfield Creek to St. James Creek 8.9

WT5 Watonwan River 8.6

WT6 Judicial Ditch 2 Con to Judicial Ditch 1 7.6

Flooding

Flooding is an issue, especially in the Upper Watonwan River Watershed. The major problems as a result
of flooding include damages to cropland, inadequate land treatment, and excessive channel erosion. Inthe
1960's and early 1970’ s Watonwan and Brown County, and the United States Department of Agriculture —
Soil Conservation Service (USDA-SCS) were engaged in a concerted effort to reduce flood damage within
the North Branch of the Watonwan River Watershed. The project addressed the extensive flooding on
about 10,000 acres of cropland (75% of land in Watonwan County and 25% of land in Cottonwood
County), inadeguate land treatment, and excessive channel erosion. The SCS proposed four flood-retarding
structures in the upper portion of the watershed. The cost of the project was $2.8 million (1972 dollars),
and would have affected about 10 miles of perennial streams, and 5 miles of intermittent streams. The SCS
also proposed $2 million in land treatment strategies on targeted acre to reduce erosion. The total project
was voted down, and the project did not move into the implementation phase.

Planning for the South Fork of the Watonwan River began in 1970, as planning on the North Fork of the
Watonwan River Flood Project was ongoing. The purpose of the project was to reduce flooding and
damage to land by installing floodwater detention reservoirs. It was determined that the installation of two
floodwater retarding structures and conservation land treatments were feasible and cost effective. Local
interests were not consulted in the selection of the proposed structural measures. However, the project was
not completed due to landowner disapproval of the construction of large flood control structures. A more
detailed summary description islocated in Appendix H.

According to the Local County Water Plans, flooding is an issue within the Watonwan River Watershed.
In Watonwan County flooding occursin al townships with varying amounts in damages. A total of
237,000 acres of farmland was affected in Watonwan County during 1991 and 1993 due to flooding. Blue
Earth County has recognized the floodplains in Sections of 22,23,24,26, and 27 of Garden City Township.
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The Garden City townsite isalso located in flood prone areas. The portion of the watershed located in
Cottonwood County is classified as having a high flood potential. Specific areas located in close proximity
to Mountain Lake, North Fork of Watonwan River, South Fork of Watonwan River and the mainstem of
Watonwan River are also prone to flooding.

Wetlands

The majority of the pre-settlement wetlands in the Watonwan River Watershed were drained over the past
100 years to increase the amount of productive agricultural cropland. Wetlands serve avariety 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. According to the National Wetlands
Inventory (NWI), approximately 2.4% (13,294 acres) of wetlands exist in the Watonwan River Watershed.
However, utilizing the Class I1lw and IVw soil land capabilities, presently 1.7% (9,302 acres) of wetlands
exist.

Potentially Restorable Wetlands

Approximately 86 percent of the wetlands located in Minnesota have been lost in the Watonwan River
Watershed. The classIllw and IVw 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 11w 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
10.6% (57,928 acres) of land in the entire watershed, as some type of wetland. The present wetlands and
potentially restorable wetlands suitable for wetland restoration, are scattered throughout the Watonwan
River Mgor Watershed, which can be observed in Plate V located at the end of the report. Table 40 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 land capability classification.

Table 40. Percent of Potentially Restorable Wetland Area by Sub Watershed.

Sub Watershed Stream Name Water VI\D/r;Err:j ;Ogtrfjbllz Wg(l)gn d
WP1 Watonwan River 0.9% 1.1% 12.8% 85.3%
WS1 Watonwan River 0.9% 1.9% 5.3% 91.8%
WT1 Perch Creek 0.3% 1.0% 19.2% 79.5%
WT2 S. Fork of Watonwan 1.2% 2.2% 11.5% 85.1%
WT3 Judicial Ditch 13 5.6% 0.1% 8.7% 85.6%
WTA4 St. James Creek 1.2% 0.9% 7.7% 90.2%
WT5 Watonwan River 1.1% 2.4% 6.8% 89.8%
WT6 Trib. To S. Fork Watonwan| 2.0% 5.2% 6.2% 86.6%

48



Hydrologic Period

The water quality and quantity sampling period for the project began on April 8, 1996 and ended on
an shortly after snowmelt and continued into September. Due
alarge rainfall/snowfall event occurred on November 17.

November 21, 1996. The data collection beg

to dry conditions, sampling ended. However,

Sampling resumed in order to evaluate that st

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 dlightly among the different
sampling sites. Thisvariation is due to the runoff characteristics of each sub watershed sampled and the
Event sampling continued at the primary and secondary sites

weather patterns during the sampling season.
well after the events had ended at the tertiary
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Data used in L oading and Yield Calculations

Onelargerainfall 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 inchesin
South Central Minnesota. Figure 7 illustrates the average total precipitation for the storm event. Datawere
collected by the South Central Minnesota Comprehensive Water Planning Project (SCMCCWPP)
Volunteer Rain Gauge Network. Data from Huff (1992) indicates the occurrence of the rainfallsin 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 years™. 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 the sampling sub watersheds more balanced.

.

Data: SCMCCWPP Volunteer Rain
Gauge Network; MSU Water
Resources Center.

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

Stage height discharge tables were prepared by the USGS for the mainstem of the Watonwan River at
sampling sites WP1 and WS1. Rating curves prepared by MSUWRC are found in Appendix E. Daily
stream hydrographs with average daily precipitation graphs were prepared for each sampling site. The
hydrographs for al sampling sites in the Watonwan River Watershed are located in Appendix KK. The
flow results are located in Appendix LL.

The stage discharge relationships of the tertiary sites were determined using minimal data. Rating curves
developed from this 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.

Therating curve prepared for St. James Creek (WT4) is problematic. Two of the six measurements used to
prepare the rating curve represent flow out of bank. The remaining four measurements emphasize only the
high and low end of the flow in bank. The sampling site for St. James Creek (WT4) was re-evaluated by
the UGSG using the same stage and discharge measurement. The USGS rating curve significantly changes
the estimated flow for St. James Creek at the WT4 sampling site.

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. The 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 MM. Figures 9 through
Figure 18 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 NN.

L oading and Yield of Total Suspended Solids

Total Suspended Solids (TSS) data were collected at al sampling sites. The collection of this data allows
the loading and yield to be calculated for each individual sub watershed. Loading calculations are
explained using the following example. The example calculation islocated in Table 41.

The sub watershed containing the Tributary to the South Fork of the Watonwan River (WT6) discharges
into the South Fork of the Watonwan River sub watershed (WT2). To calculate the “net” change (+ or -) of
loading for the individual sub watershed for the South Fork of the Watonwan River, we would take the total
load present at the sampling site WT2 and subtract the load present at the sampling site WT6. Theresult is
the “net” load for the South Fork of the Watonwan River sub watershed. This describes the actual change
in load occurring between the sampling sites. Yield values would be calculated based on the acres of the
sub watershed containing the Tributary to the South Fork of the Watonwan River (WT6) subtracted from
the South Fork of the Watonwan River sub watershed (WT2). These individual results would be described
as pounds per acre for the South Fork of the Watonwan River sub watershed (WT2).
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Table 41. Loading Calculation Example for TSS at Individual Sampling Sites.

Site Shed TSSLoadin
Acres Pounds
Cumulative WT2 127,814 37,236,788
Individual Contributor WT6 33,510 18,827,494
Individual Net WT2 94,304 18,409,294
Net WT2 Ib/ac 195

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 awatershed offer clues as to how this may occur. The
presence of lakes and wetlands, very flat slopes, as well as the ability of theriver to accessits floodplain,
may provide a means of creating TSS sinks.

Parameters, other than the TSS, were only tested at the primary and secondary sites. The loading and yield
calculated for these sites are based on the cumulative totals of the parameter and cumulative watershed size.
These values represent loading totals at a given site or in terms of yield (the total load at the site divided by
the total acres upstream of the site). The result then may be thought of as average pounds per acre for the
entire area upstream of asite. These datawill be referred to as“cumulative’.

Comparisons of the sub watersheds in terms of yield of TSS are located in Table 42. In the Watonwan
River Mgjor Watershed the primary and secondary sub watersheds, which include the mainstem of the
Watonwan River, were acting asasink for TSS in the 1996 sampling season. The mainstem of the
Watonwan River (WT5) and the Tributary to the South Fork of the Watonwan River (WT6) were major
contributors of TSSyield, while the remainder of the tertiary sites were moderate contributors.

Table42. Tota Suspended Solids (TSS) Yield for Individual Sub Watersheds.

Sampling Stream Name Individual Individual Shed
Site Watershed Size | TSSlbs./acre

WP1 Watonwan River 71,482 -102.3
WS1 Watonwan River 60,362 -533.7
WT1 Perch Creek 96,232 228.9
WT2 S. Fork Watonwan 94,304 195.2
WT3 Judicial Ditch 13 33,016 19.4

WT4 St. James Creek 78,630 349.6
WT5 Watonwan River 77,008 538.5
WT6 Trib. To S. Fork Watonwan 33,510 561.8

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 or 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 asite.

Theyield for the Watonwan River Watershed at the primary sampling site WP1 is 164 pounds per acre
(Table 43). Thisvalueisthe average yield per acre for the sampling watershed of 544,543 acres.
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Table 43. Cumulative Total Suspended Solids (TSS) Yield at Primary and Secondary Sitesin the
Watonwan River Watershed.

Contributing TSSIbs/ac
Sampling Sites|Watershed Size| Cumulative area|
WP1 544,543 164.06
WS1 216,000 170.11

The cumulative yields and loads for the additional parameters are shown in Table 44 and Table 45. The
cumulative yield per acreis higher at the secondary site than the primary site for all parameters except
nitrates (N-NQOs). Table 45 lists loading (in total pounds) of water quality constituents for the total
contributing watershed upstream of each sampling sitelisted. The values for the Watonwan River at
sampling site WP1 are the pounds delivered to the Blue Earth River.

Table 44. Cumulative Yield for Water Quality Parameters at Primary and Secondary Sitesin the
Watonwan River Watershed.

Sampling| Watershed | TP | TDP | P-PO, | TKN | N-NO;f N-NH; [ TSvS | COD
Sites | Size (acres)| Ibslac | Ibs/ac | Ibslac | Ibs/ac | Ibs/ac | Ibslac | Ibs/ac | Ibs/ac
WP1 544543 | 036 | 0.14 | 0.14 159 | 7.63 0.02 40.74 | 27.65
WS1 216,000 | 0.39 | 0.18 | 0.17 163 | 7.22 0.05 41.92 | 29.08

Table 45. Total Cumulative Loading of Water Quality Parameters at Primary and Secondary Sitesin the
Watonwan River Watershed.

Sampling] TP [ TDP [ P-PO, | TKN | N-NO; [N-NH;] Tss TSVS CoD
Sites | (Ibs) | by | (bg) | by | by | by | (bs (Ibs) (Ibs)
WPL | 198,079 78,134 73,573 | 866,816| 4,152,903 12,846 | 89,339,040| 22,182,586] 15,055,620
WSL | 83,700 | 38,108| 36,494 | 352,769| 1,559,590 10,251 | 36,744,738| 9,055,727 | 6,282,095
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Total Suspended Solids (TSS)

Table 46 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 157.6-192.3 mg/!
for the following sub watersheds at their specific sampling sites: the mainstem of the Watonwan River
(WP1 and WS1), Perch Creek (WT1), St. James Creek (WT4), and the Tributary to the South Fork of the
Watonwan River (WT6). In comparison, the South Fork of the Watonwan River (WT2) and the mainstem
of the Watonwan River (WT5) had elevated levels of 221 and 340 mg/l, respectively. The lowest value, 82
mg/l, was measured at Judicial Ditch 13 (WT3). The Watonwan River at WT5 showed the highest FWMC
of TSS and highest maximum concentration of TSS.

The upper range of concentrations indicates the potential of a site to produce high levels of TSS under
certain conditions even though the FWM C may be lower than another site. In comparing these sub
watersheds, the South Fork of the Watonwan River (WT2) to St. James Creek (WT4) and the Tributary to
the South Fork of the Watonwan River (WT6), the FAWVM C is higher for the South Fork of the Watonwan
River sampled at WT2 than at the other two sites. However, the maximum measured concentrations were
higher at times at St. James Creek (WT4) and the Tributary to the South Fork of the Watonwan River
(WT6) than the South Fork of the Watonwan River (WT2).

Table 46. Concentration Range and Flow Weighted Mean Concentration (FWMC) for Total
Suspended Solids (TSS) in the Watonwan River Watershed.

Site Location TSS Concentration TSSFWMC

Range (mg/l) (mg/l)
W P1 |W atonwan River 49.3 - 650.0 163.2
W S1 |W atonwan River 61.0 - 534.0 167.6
WT1 |Perch Creek 10.0 - 353.0 157.6
WT2 |S. Fork W atonwan 32.0-562.0 221.0
W T3 [Judicial Ditch 13 5.0 - 280.0 81.8
W T4 |St. James Creek 17.5-926.0 188.1
WT5 |[Watonwan River 77.3-1,118.0 339.9
WT6 |Trib. S. Fork W atonwan 36.3 - 826.0 192.3
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Figure 8. Concentration Range and Flow Weighted Mean Concentration (FWMC) of Total
Suspended Solids (TSS) in the Watonwan River Watershed.
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Total Suspended Volatile Solids (TSVS)

Table 47 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 40.5 to 41.6 mg/l. The highest FWM C was collected in the Watonwan
River (WS1). The TSVS concentration ranges from 7.3 to 138.0 mg/l. Comparing the TSS data contained
in Figure 9 with the TSV S datain Figure 10, indicates that approximately 25 percent of TSS was organic
material. These data reinforce the importance of controlling suspended sediments.

Table 47. Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Total Suspended Volatile Solids (TSVS) in the Watonwan River Watershed.

Site Location TSVS Concentration TSVSFWMC
Range (mg/l) (mg/l)
WP1 |Watonwan River 10.7 - 138.0 40.5
WS1 |Watonwan River 7.3-116.0 41.6
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Figure 9. Concentration Range and Flow Weighted Mean Concentration (FWMC) of Total
Suspended Volatile Solids (TSVS) in the Watonwan River Watershed.
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Turbidity

Turbidity levels were tested at primary, secondary, and tertiary sampling sites. The range of turbidity data
islocated in Table 48. The lowest turbidity value recorded was 5 NTU at Judicial Ditch 13 (WT3) and the
highest recorded was 700 NTU at St. James Creek (WT4). Theturbidity datain the Watonwan 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 5 to 700 NTUs in the Watonwan River Watershed.

Table 48. Turbidity Range for Sampling Sitesin the Watonwan River Watershed.

Site Location Turbidity Range (NTU)

WP1 |Watonwan River 27-350
WS1 |Watonwan River 39-180
WT1 |Perch Creek 6.9-210
WT2 |South Fork of Watonwan River 14-240
WT3 |Judicial Ditch 13 5-160

WT4 |St. James Creek 12-700
WT5 |Watonwan River 38-600
WT6 |Trib. to S. Fork of Watonwan River 20-450

Figure 10 indicates the relationship of Total Suspended Solids (TSS) concentrations to turbidity from all of
the sampling sub watersheds in the Watonwan River Watershed including the storm event data (June 17-24,
1996). An R? value of 0.9284 was calculated, indicating a strong correlation between turbidity and TSS.
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Figure 10. Relationship of Total Suspended Solids (TSS) Concentration to Turbidity for the Watonwan
River Watershed Sampling Sites.
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Total Phosphorous (TP)

Total phosphorus (TP) was measured at the primary and secondary sites. Table 49 indicates the total
phosphorous concentration range and the FWMC. These values areillustrated in Figure 11. The FWMC
for the mainstem of the Watonwan River at two different sampling sites for the mainstem of the Watonwan
River (WP1 and WS1) were somewhat similar ranging from 0.362 to 0.381. The upper range of total
phosphorous concentrations was sampled at WP1 on the mainstem of the Watonwan River.

Table 49. Concentration Range and Flow Weighted Mean Concentration (FWMC) for Total
Phosphorous (TP) in the Watonwan River Watershed.

Site Location TP Concentration TP FWMC
Range (mg/L) (mg/L)
WP1 |Watonwan River 0.142-1.064 0.362
WS1 |Watonwan River 0.127-0.898 0.381
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Watonwan River Watershed Sampling Sites

Figure 11. Concentration Range and Flow Weighted Mean Concentration (FWMC) of Total Phosphorous
(TP) in the Watonwan River Watershed.
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P-PO, (mg/l)

Ortho-Phosphor ous (P-PO,)

Ortho-phosphorus (P-PO,) was measured at the primary and secondary sites. Table 50 indicates the
concentration range and the FWMC for Ortho-phosphorous. These values are illustrated in Figure 12. The
FWMC and the concentration range for the mainstem of the Watonwan River at the secondary sampling
site was higher compared to the primary site.

Table 50. Concentration Range and Flow Weighted Mean Concentration (FWMC) for Ortho-
Phosphorous (P-PO,) in the Watonwan River Watershed.

Site Location P-PO, Concentration | P-PO, FWMC
Range (mg/l) (mg/L)
WP1 |Watonwan River 0.040 - 0.288 0.134
WS1 |Watonwan River 0.067 - 0.271 0.170
0.30
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Figure 12. Concentration Range and Flow Weighted Mean Concentration (FWMC) of Ortho-Phosphorous
(P-POy) in the Watonwan River Watershed.
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Total Dissolved Phosphorous (TDP)

Total Dissolved Phosphorus (TDP) was measured at the primary and secondary sites. Table 51 indicates
the total dissolved phosphorous concentration range and the FWMC. These values areillustrated in Figure
13. The FWMC and the concentration range for the mainstem of the Watonwan River at the secondary
sampling site was higher compared to the primary site.

Table 51. Concentration Range and Flow Weighted Mean Concentration (FWMC) for
Total Dissolved Phosphorous (TDP) in the Watonwan River Watershed.

Site Location TDP Concentration | TDP FWMC
Range (mg/l) (mg/L)
WP1 |Watonwan River 0.045 - 0.293 0.143
WS1 |Watonwan River 0.074 - 0.353 0.170 or 0.178
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Watonwan River Watershed Sampling Sites

Figure 13. Concentration Range and Flow Weighted Mean Concentration (FWMC)
of Total Dissolved Phosphorous (TDP) in the Watonwan River Watershed.
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Phosphor ous Relationships

Table 52 indicates the different forms of phosphorous concentration range and the FWMC. The analysis
method for P-PO, and TDP requires filtering the water sample. TDP and P-PO, 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 particul ate materials was 54 and
60 percent, respectively, for the primary and secondary sites and the dissolved portion equal to 46 and 40
percent of the total, respectively, for the mainstem of the Watonwan River. In order to apply best
management practices (BMPs) to control phosphorus, it is necessary to understand the sources and
chemical nature of phosphorus.

Table52. Flow Weighted Mean Concentration (FWMC) for Total Phosphorous (TP), Ortho-
Phosphorous (P-PO,), and Total Dissolved Phosphorous (TDP) in the Watonwan River

Watershed.
Site Location TPFWMC |P-PO, FWMC |TDPFWMC
(mg/l) (mg/) (mg/)
WP1 [|Watonwan River 0.362 0.134 0.143
WS1 |Watonwan River 0.381 0.170 0.178
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Chemical Oxygen Demand (COD)

Table 53 indicates the Chemical Oxygen Demand (COD) concentration range and the FWMC. Figure 14
indicates the chemical oxygen demand (COD) which represents oxidizable organic matter. Both the
primary and secondary sites indicate similar concentration ranges and FWMC of COD for the mainstem of

the Watonwan River.

Table 53. Concentration Range and Flow Weighted Mean Concentration (FWMC) for Chemical

Oxygen Demand (COD) in the Watonwan River Watershed.

Site Location COD Concentration |COD FWMC
Range (mg/l) (mg/L)
WP1 |Watonwan River 11.3- 68.8 275
WS1 [Watonwan River 7.5-63.8 27.9
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Figure 14. Concentration Range and Flow Weighted Mean Concentration (FWMC) of Chemical
Oxygen Demand (COD) in the Watonwan River Watershed.
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Ammonia (N-NH3)

The primary and secondary sampling sites were tested for Ammonia (N-NHz). Ammonia nitrogen is often
associated with organic waste products, either from animal or human sources and the decay products of
organic materials. Ammonia, avolatileion, typically exists for short periods of time in water. The
presence of an abundance of ammoniain surface waters generally coincides with a nearby source of
ammonia. Table 54 indicates the Ammonia (N-NHz) concentration range and the FWMC. The secondary
site indicates a higher concentration range and FWMC than the primary site for the mainstem of the
Watonwan River. Figure 15 indicates these values.

Table 54. Concentration Range and Flow Weighted Mean Concentration (FWMC)
for Ammonia (N-NHs) in the Watonwan River Watershed.

Site Location N-NH; Concentration | N-NH; FWMC
Range (mg/l) (mg/l)
WP1| Watonwan River 0.01K - 0.097 0.023
WSL1| Watonwan River 0.01K - 0.143 0.053
0.16
] ® FWMC
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Watonwan River Watershed Sampling Sites

Figure 15. Concentration Range and Flow Weighted Mean Concentration (FWMC) of Ammonia
(N-NH3) in the Watonwan River Watershed.
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3 (mg/l)

Nitrate-Nitr ogen (N-NO3)

The primary and secondary sampling sites were tested for Nitrates (N-NO3). Table 55 indicates the
Ammonia (N-NOs) concentration range and the FWMC. Figure 16 indicates these values. The peak nitrate
concentration levels exceeded 10 mg/l at both the primary and secondary sampling sites for the mainstem
of the Watonwan River. The FWMC ranged from 6.728 to 7.588 mg/l at the primary and secondary sites.
The primary site had a higher concentration range and FWMC for nitrates.

Nitrate is an important concern as a water resource in surface and groundwater, which may be used as
drinking water. A standard of 10mg/l has been established for these sources. Common levels of nitratesin
sewage effluents may vary from 0-20 mg/l with atypical range of 15-20 mg/I*®. Nitrate levelsin 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.

Table 55. Concentration Range and Flow Weighted Mean Concentration (FWMC) for Nitrate-Nitrogen
(N-NQOg) in the Watonwan River Watershed.

Site Location N-NO; Concentration | N-NO; FWMC
Range (mg/l) (mg/l)
WP1| Watonwan River 3.916 - 11.596 7.588
WS1| Watonwan River 2.145-10.852 6.728
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. _ | e FPwmMmC
10.00
8.00] :
1 ¢
: ®
6.00 - :
4.00- H
2.00- =
“IMinimum Detection Limit
0.00 B e
WP1 WSl

Watonwan River Watershed Sampling Sites

Figure 16. Concentration Range and Flow Weighted Mean Concentration (FWMC) of Nitrate-
Nitrogen (N-NOj3) in the Watonwan River Watershed.
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Total Kjeldahl Nitrogen (TKN)

Total Kjeldahl Nitrogen is the total of the organic and ammoniaforms of nitrogen. Table 56 and Figure 17
indicate the concentration range and FWMC for TKN at the primary and secondary sites. The primary site
has a dlightly higher concentration range and FWMC TKN values for the mainstem of the Watonwan
River.

Table 56. Concentration Range and Flow Weighted Mean Concentration (FWMC)
for Total Kjeldahl Nitrogen (TKN) in the Watonwan River Watershed.

Site Location TKN Concentration | TKN FWMC
Range (mg/l) (mg/l)
WP1| Watonwan River 0.211- 3.346 1.584
WS1| Watonwan River 0.10K - 3.277 1.514
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Figure 17. Concentration Range and Flow Weighted Mean Concentration (FWMC) of Total Kjeldahl
Nitrogen (TKN) in the Watonwan River Watershed.
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Chlorophyll -a

Chlorophyll is the green plant pigment and is used to measure algae biomass. Chlorophyll-a concentrations
were tested at the primary and secondary sites. Datawere collected during base flow observations, except
for 6/17/96, 8/22/96 and 11/17/96, which were storm events. Thereislimited data regarding chlorophyll-a
levelsin rivers, however, it isa common parameter tested in lake waters as an indication of algae
abundance. Undesirable levels of Chlorophyll-ain lakes are generally above 40 ug/l (microgramg/l).
According to the data collected on the Watonwan River at the primary and secondary sites for the mainstem
of the Watonwan River, levels ranged from about 13.03 to 77.11 ug/l, with the highest values present at the
primary site WP1 (Table 57). High levels of Chlorophyll-a can be a concern in terms of dissolved oxygen.
The céllular respiration of algae in large quantities can deplete the water of much of its dissolved oxygen to
cause fish and aquatic organisms to suffocate.

Table57. Chlorophyll-a Range for the Primary and Secondary Sampling Sites in the Watonwan
River Watershed.

Site Location Chlorophyll-a Range
(ug/L)

WP1 Watonwan River 13.03-77.11
WS1 Watonwan River 13.76-59.08
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Fecal Coliform Bacteria

Fecal Coliform bacterialevels were tested at the primary and secondary sites from base flow samples and
the storm event, June 16, 1996 (Table 58). 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 datain the Watonwan River Watershed peaked above the ranges seen in the
Ecoregion data. The 25-75-percentile range in the WCBP Ecoregion ranged from 130 to 1200 cfu (colony
forming units) per 100 ml. The fecal coliform bacteriain the Watonwan River Watershed ranged from
about 34 to 552 cfu per 100 ml. The values recorded at the secondary site indicated a higher range for fecal
coliform bacteria. 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.

Table58. Feca Coliform Bacteria Count for the Primary and Secondary Sampling Sites in the Watonwan

River Watershed.
Site Location Fecal Coliform Range
(cfu/100 ml)
WP1 Watonwan River 34-248
WS1 Watonwan River 42-552
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Watonwan River Water shed Sub Water shed Assessments

Watonwan River Sub Watershed (WP1)

Figure 18. Watonwan River Sub Watershed (WP1).

General Location

This primary sub watershed encompasses 71,482 acres (Figure 19). The segment of the Watonwan River
the Watonwan River turns in a northeasterly direction until reaching the sampling site located at County
Road 13 above Garden City. Upstream from this site are 544,543 contributing watershed acres from the
Greater Blue Earth River Watershed, which includes the Watonwan, Blue Earth, and Le Sueur River
Watersheds.

Citiesand Unsewered Communities

Madelia, population 2,237, is an incorporated community that islocated in this primary sub watershed.
The Watonwan River receives the effluent from the Madelia Waste Water Treatment Facility (WWTF) and
the Water Treatment Plant (WTP). The Madelia WWTF does provide treatment for Tony Downs Foods, a
major industry in the watershed. Garden City, population 230, is an unsewered community with failing
individual septic treatment systems (ISTS). Tables 16 and 17 contain additional information about point
sources and unsewered communities, respectively.

Feedlots
The sub watershed contains 49 inventoried feedlots with a total of 14,406 animal units. There are 0.20

animal units per acre, and there are 4.96 sub watershed acres available per animal unit. Table 36 and
Figure 5 contain feedlot data and sites in the Watonwan River Watershed.
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Land Slope

Approximately 21 percent of the sub watershed contains aland slope greater than 6 percent. The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is approximately 36, 30, and 33
percent, respectively. Appendix GG contains a detailed breakdown of the slope categories for this sub
watershed.

Land Use/Land Cover

Cultivation of agricultural cropland with an aternating corn and soybean rotation is the primary land use
within this sub watershed (80.3 percent). Wetlands have been drained to provide additional acresfor
agricultural cropland. Wetlands constitute approximately 5.1 percent of the land use in this sub watershed.
According to class I1lw and IVw soils, there is a potential to restore approximately 9,144 acres (12.8
percent) of the land in this sub watershed to wetlands. See Table 31 for additional information related to
land use/land cover.

Lakes

The sub watershed contains three named lakes covering approximately 609 acres, which include Wilson
Lake, Linden Lake, and Fedje Lake. The land use/land cover throughout the watershed was classified
according to the location of lands within lakeshed and non lakeshed areas. Approximately 25 percent of
the land in this sub watershed is located within alakeshed area. Appendix OO contains a more detailed
description of land use/land cover within lakeshed and non lakeshed areas.

Soil Loss

The estimated soil loss is approximately 1.0 tons/acrelyear for the entire sub watershed. The estimated soil
losses in the 16, 99 and 300 foot riparian zones is approximately 0.3, 0.7, and 1.1 tons/acre/year. The
estimated soil loss values are also located in Table 32 of the results section.

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 zonesis approximately 4, 7, and 8 percent, respectively, compared
to that for the entire sub watershed (3.6 percent). Appendix HH contains the details for the highly and
potentially erodible lands in the Watonwan 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 27.14 inches was recorded in this sub
watershed for April-November, 1996, compared to a modeled precipitation volume of 26.16 inches for the
monitoring period. Monthly average precipitation ranged from 0.39 to 6.78 inches from April to November
1996. Based on the average data, this sub watershed received approximately half of its precipitation during
the months of June (6.66 inches) and August (6.78 inches). Table 38 and Appendix Il contain additional
precipitation data.

Stream Gradient
The weighted stream gradient ranges from 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The

weighted stream gradient of the Watonwan River is approximately 2.9 ft/mile in sub watershed WPL1.
Table 39 contains the weighted stream gradients for the Watonwan River Watershed.
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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 Watonwan River at sampling site WP1 ranged from 96 cfs (October 16,
1996) to 2,980 cfs (June 25, 1996). This sub watershed had the highest flow reading in cfs compared to
that read in the other sub watersheds. The hydrograph islocated in Appendix KK and the flow results are
located in Appendix LL.

Drainage

There are 101 miles of public drainage systems in this sub watershed. Of this extensive public ditch
system, 29 miles are open ditches and 72 miles aretiled. In addition, there is an unknown amount of
private tile in this primary 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
Watonwan River Watershed.

Water Quality Monitoring Results

The mainstem of the Watonwan River in this sub watershed for the Total Suspended Solids (TSS), was
calculated as a negative value (-102.3), ranking the second lowest in the Watonwan River Watershed.
Additional water quality parameters were collected for this particular sampling site and the secondary site.
Comparing the primary and secondary sub watersheds to the six tertiary sub watersheds is difficult, since
there were few water quality parameters collected at the tertiary sites. In addition, there are 544,543
contributing watershed acres into this sub watershed, making it difficult to identify the sub watershed(s)
significantly contributing to this sampling site.

However, when comparing some of the additional data, there is not much of a difference between the
primary and secondary sampling sites for phosphorous (TP, P-PO,, and TDP), TSVS, COD, and nitrogen
(N-NHs, N-NO3, and TKN). The range of values collected at this primary site was notably higher for
Turbidity and Chlorophyll-a, compared to the secondary site. However, the secondary site had a higher
range of values collected for fecal coliform bacteria.

Summary

This sub watershed, containing the Watonwan River, was not selected as a priority management area;
however, this sub watershed is of importance for anumber of reasons. There are approximately 1,561
acres of highly and potentially erodible cultivated land in this sub watershed. The soil erosion potential is
approximately 1.0 tong/acre/year in the entire sub watershed and 0.7 tons/acre/year in the 99 foot riparian
zone. In addition, approximately 30 percent of the 99 foot riparian zone contains lands with a slope greater
than 6 percent. This sub watershed contributes a cumulative TSSyield of 164 Ibs/acre. The TSS average
concentration (FWMC) was 163 mg/l, with a maximum measured concentration of 650 mg/l. The
individual sub watershed yield was a negative 102 |bs/acre indicating aloss of sediment in this reach of the
stream. Thereisapotential to restore approximately 9,144 acres of land in the sub watershed to wetlands.
Approximately 25 percent of the land is located in alakeshed, indicating the potential to trap sediment and
nutrients in the sub watershed lakes. Feedlot sites were reported at 49 locations with atotal of 14,406
animal units.
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North Fork of the Watonwan River Sub Water shed (WS1)

Figure 19. North Fork of the Watonwan River Sub Watershed (WS1).

General Location

This secondary sub watershed encompasses 60,362 acres (Figure 20). The North Fork of the Watonwan
River flows east and outlets into the mainstem of the Watonwan River, west of Madelia. The sampling site
of the North Fork of the Watonwan River islocated at a Township Road approximately six miles west of
Madelia. Upstream from this site are 216,000 contributing watershed acres, which include acres from two
additional sub watersheds including the mainstem of the Watonwan River (WT5), and St. James Creek
(WT4).

Citiesand Unsewered Communities

La Salle, population 98, is the only incorporated city located within this sub watershed. The effluent from
LaSalesfailing ISTS flow into the North Fork of the Watonwan River. The unsewered community of
Sveadhal, population 40, is also located along the North Fork of the Watonwan River. The effluent from
Sveadha'sfailing ISTS flows into County Ditch 101, which reaches the North Fork of the Watonwan
River. Tables 16 and 17 contain additional information about point sources and unsewered communities,
respectively.

Feedlots
The sub watershed contains 62 inventoried feedlots with atotal of 16,265 animal units. There are 0.27

animal units per acre, and there are 3.71 sub watershed acres available per animal unit. Table 36 and
Figure 5 contain feedlot data and sites in the Watonwan River Watershed.
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Land Slope

Approximately 21 percent of the sub watershed contains aland slope greater than 6 percent. The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is 30, 28, and 31 percent,
respectively. Appendix GG contains a detailed breakdown of the slope categories for this sub watershed.

Land Use/Land Cover

Cultivation of agricultural cropland with an aternating corn and soybean rotation is the primary land use
within this sub watershed (84.2 percent). Wetlands have been drained to provide additional acresfor
agricultural cropland. Wetlands constitute approximately 4 percent of the land use in this sub watershed.
According to class I1Iw and IVw soils, there is a potential to restore approximately 3,204 acres (5 percent)
of the land in this sub watershed to wetlands. See Table 31 in the results section for additional information
related to land use and land cover.

Lakes

Wood Lake is the only named lake in the sub watershed, located north of the North Fork of the Watonwan
River, covering approximately 608 acres. The land use/land cover throughout the watershed was classified
according to the location of lands within lakeshed and non lakeshed areas. Approximately 15 percent of
the land in this sub watershed is located within alakeshed area. Appendix OO contains a more detailed
description of land use/land cover within lakeshed and non lakeshed areas.

Soil Loss

The estimated soil 1oss is approximately1.0 tons/acre/year for the entire sub watershed. The estimated soil
lossin the 16, 99 and 300 foot riparian zones is approximately 0.4, 0.7, and 1.1 tons/acrelyear, respectively.
The estimated soil loss values are also located in Table 32 of the results section.

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 2, 4, and 7 percent respectively, compared
to that for the entire sub watershed (4 percent). Appendix HH contains the details for the highly and
potentially erodible lands in the Watonwan 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 25.93 inches was recorded in this sub
watershed for April-August and October-November, 1996, compared to a modeled precipitation volume of
27.21 inches for the monitoring period. Monthly average precipitation ranged from 0.70 to 6.47 inches
from April to November 1996. Based on the average data, this sub watershed received approximately half
of its precipitation during the months of June (5.86 inches) and August (6.47 inches). Table 38 and
Appendix Il contain additional precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The
weighted stream gradient of the North Fork of the Watonwan River is approximately 6.9 ft/milein sub
watershed WS1. Table 39 contains the weighted stream gradients for the Watonwan River Watershed.
Hydrology

The monitoring period was from April 8, 1996 to November 20, 1996. The daily flow (in cubic feet per
second) for the North Fork of the Watonwan River at sampling site WS1 ranged from approximately 46 cfs
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(July 22, 1996) to 1,198 cfs (August 22, 1996). The hydrograph is located in Appendix KK and flow
results are located in Appendix LL.

Drainage

There are 50 miles of public drainage systemsin this sub watershed. Of this extensive public ditch system,
3 miles are open ditches and 47 miles are tiled. In addition, there is an unknown amount of privatetilein
this secondary sub watershed. Theterm “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
Watonwan River Watershed.

Water Quality Monitoring Results

The mainstem of the Watonwan River in this sub watershed for the Total Suspended Solids (TSS) was
calculated as a negative value (-533.7), ranking the lowest in the Watonwan River Watershed. Additional
water quality parameters were collected for this particular sampling site and the primary site. Comparing
the primary and secondary sub watersheds to the six tertiary sub watersheds is difficult, since there were
few water quality parameters collected at the tertiary sites. In addition, there are 216,000 contributing
watershed acres into this sub watershed, making it difficult to identify the sub watershed(s) significantly
contributing to this sampling site.

However, when comparing some of the additional data, there islittle difference between the primary and
secondary sampling sites for phosphorous (TP, P-PO,, and TDP), TSVS, COD, and nitrogen (N-NHs, N-
NOz, and TKN). The range of values collected at this secondary site were notably lower for turbidity and
chlorophyll-a, compared to the primary site. However, the secondary site had a higher range of values
collected for fecal coliform bacteria.

Summary

This sub watershed, containing the North Fork of the Watonwan River, was not selected as a priority
management area; however, this sub watershed is of importance for a number of reasons. There are
approximately 1,674 acres of highly and potentially erodible cultivated land in this sub watershed. The soil
erosion potential is approximately 1.0 tons/acre/year in the entire sub watershed and approximately

0.7 tong/acrelyear in the 99 foot riparian zone. In addition, approximately 28 percent of the 99 foot riparian
zone contains lands with a slope greater than 6 percent. This sub watershed contributes a cumulative TSS
yield of 170 Ibg/acre. The TSS average concentration (FWMC) was 168 mg/l, with a maximum measured
concentration of 534 mg/l. Theindividual sub watershed yield was a negative 534 |bs/acre indicating aloss
of sediment in thisreach of the stream. Thereis a potential to restore approximately 3,204 acres of land in
the sub watershed to wetlands according to class [1lw and IVw soils. The weighted stream gradient of the
North Fork of the Watonwan River is approximately 6.9 feet/mile. Feedlot sites were reported at 62
locations with atotal of 16,265 animal units.
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Perch Creek Sub Watershed (WT1)

Figure 20. Perch Creek Sub Watershed (WT1).

General Location

with Perch Creek upstream. Further downstream, Spring Branch Creek flows into Perch Creek. Perch
Creek then flows northeasterly and joins with the mainstem of the Watonwan River southwest of Garden
Citiesand Unsewered Communities

Lewisville, population 255, and Truman, population 1,292, are located within this sub watershed. The

Creek. Tables 16 and 17 contain additional information about point sources and unsewered communities,
respectively.

The sub watershed contains 144 inventoried feedlots with atotal of 56,538 animal units. There are 0.59
animal units per acre and there are 1.70 sub watershed acres available per animal unit. Table 36 and Figure
Land Slope

Approximately 19 percent of the sub watershed contains aland slope greater than 6 percent. The amount of

percent, respectively. Appendix GG contains a detailed breakdown of the slope categories for this sub
watershed.
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Land Use/Land Cover

Cultivation of agricultural cropland with an aternating corn and soybean rotation is the primary land use
within this sub watershed (89.0 percent). Wetlands have been drained to provide additional acresfor
agricultural cropland. Wetlands constitute approximately 2 percent of the land use in this sub watershed.
According to class I1Iw and IVw soils, there is a potential to restore approximately 18,493 acres (19
percent) of the land in this sub watershed to wetlands. See Table 31 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 215 acres, which include
Perch Lake and Round Lake. The land use/land cover throughout the watershed was classified according to
the location of lands within lakeshed and non lakeshed areas. Approximately 2 percent of the land in this
sub watershed is located within alakeshed area, which drainsto alake. Appendix OO contains a more
detailed description of land use/land cover within lakeshed and non lakeshed aress.

Soil L oss

The estimated soil loss is approximately 1.4 tons/acrelyear for the entire sub watershed. The soil loss
estimated in the 16, 99 and 300 foot riparian zones is approximately 0.6, 0.7, and 1.4 tong/acrelyear,
respectively. The estimated soil loss values are also located in Table 32 of the results section.

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 2, 3, and 9 percent respectively, compared
to that for the entire sub watershed (6 percent). Appendix HH contains the details for the highly and
potentially erodible lands in the Watonwan River Watershed.

Precipitation

There were five precipitation readers located in this sub watershed. The monthly average precipitation was
recorded from April to November 1996. A mean precipitation of 26.29 inches was recorded in this sub
watershed for April-November, 1996, compared to a modeled precipitation volume of 26.16 inches for the
monitoring period. Monthly average precipitation ranged from 0.48 to 6.43 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 (4.90 inches) and August (6.43 inches). Table 38 and Appendix Il contain
additional precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The
weighted stream gradient of Mink Creek to Perch Creek are approximately 6.0 ft/mile in sub watershed
WT1. Table 39 contains the weighted stream gradients for the Watonwan River Watershed.

Hydrology

The monitoring period was from April 7, 1996 to November 19, 1996. The daily flow (in cubic feet per
second) for Perch Creek at sampling site WT1 ranged from 10 cfs (July 22, 1996) to 345 cfs (November 17,
1996). The hydrograph islocated in Appendix KK and flow results are located in Appendix LL.

Drainage

There are 103 miles of public drainage systems in this sub watershed. Of this extensive public ditch
system, 8 miles are open ditches and 95 miles are tiled. In addition, there is an unknown amount of private
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tilein thistertiary sub watershed. The term “public” is used to denote a drainage system as defined by
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
Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for Perch Creek sub watershed was 229 |bs/acre. The TSS average
ranged from 6.9 to 210 NTUs in Perch Creek at sampling site WT1.

Summary

sub watershed is of importance for a number of reasons. There are approximately 4,351 acres of highly and
potentially erodible cultivated land in this sub watershed. The soil erosion potential is approximately 1.4

24 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent. The TSS average
concentration (FWMC) was 158 mg/l, with a maximum measured concentration of 353 mg/l. The

of the land in this sub watershed to wetlands according to class I1lw and IVw soils. The weighted stream
gradient of Perch Creek is approximately 6.0 feet/mile, which is high in the Watonwan River Watershed.
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South Fork of the Watonwan River Sub Watershed (WT2)

Figure 21. South Fork Watonwan River Sub Watershed (WT2).

General Location

flowsin an easterly and northeasterly direction. The sampling site of the South Fork of the Watonwan is
located at County Road 13. At this point, the South Fork of the Watonwan River receives 127,814

the Unnamed Tributary to the South Fork of the Watonwan River (WT6).

Citiesand Unsewered Communities

from Odin'sfailing ISTS flow into the South Fork of the Watonwan River. Ormsby’s effluent from failing
ISTS flowsinto Judicial Ditch 9, which is connected to the Watonwan River. Unsewered communities

the effluent from the failing septic systems in South Branch, population 30, which flows into the Watonwan
River. The effluent from the failing systems at Long L ake, population 200, and Fish Lake, population 115,

unsewered communities, respectively.

Feedlots

animal units per acre, and there are 2.88 sub watershed acres available per animal unit. Table 36 and
Figure 5 contain feedlot data and sites in the Watonwan River Watershed.
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Land Slope

Approximately 17 percent of the sub watershed contains aland slope greater than 6 percent. The amount of
dlope greater than 6 percent within the 16, 99, and 300 foot riparian zones is approximately 36, 36, and 40
percent, respectively. Appendix GG 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 (86.5 percent). Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute approximately one percent of the land use in this sub watershed. According to class
I1lw and IVw soils, there is a potential to restore approximately 10,869 acres (11.5 percent) of theland in
this sub watershed to wetlands. See Table 31 in the results section for additional information related to
land use and land cover.

Lakes

There are five named lakes located in the sub watershed covering approximately 1,051 acres, which include
Fish Lake, Irish Lake, Long Lake, Mary Lake, and Bullhead Lake. The land use/land cover throughout the
watershed was classified according to the location of lands within lakeshed and non lakeshed aress.
Approximately 32 percent of the land in this sub watershed is located within alakeshed. Appendix OO
contains a more detailed description of land use/land cover within lakeshed and non lakeshed aress.

Soil Loss

The estimated soil loss is approximately 1.2 tons/acrelyear for the entire sub watershed. The estimated soil
lossin the 16, 99 and 300 foot riparian zones is approximately 0.5, 0.8, and 1.6 tons/acre/year, respectively.
The estimated soil loss values are also located in Table 32 of the results section.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land. The amount of highly and potentially erodible
land is approximately 5, 8, and 14 percent in the 16, 99, and 300 foot riparian zones respectively, compared
to that for the entire sub watershed (5 percent). Appendix HH contains the details for the highly and
potentially erodible lands in the Watonwan River Watershed.

Precipitation

There were six precipitation readers located in this sub watershed. The monthly average precipitation was
recorded from April to November 1996. A mean precipitation of 27.37 inches was recorded in this sub
watershed for April-November, 1996, compared to a modeled precipitation volume of 26.81 inches for the
monitoring period. Monthly average precipitation ranged from 0.46 to 7.02 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 (5.05 inches) and August (7.02 inches). Table 38 and Appendix Il contain
additional precipitation data.

Stream Gradient
The weighted stream gradient ranges from 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The

weighted stream gradient of the South Fork of the Watonwan River is approximately 6.3 ft/milein sub
watershed WT2. Table 39 contains the weighted stream gradients for the Watonwan River Watershed.
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Hydrology
The monitoring period was from April 7, 1996 to November 16, 1996. The daily flow (in cubic feet per

1996) to 583 cfs (June 25, 1996). The hydrograph islocated in Appendix KK and flow results are located
in Appendix LL.

There are 115 miles of public drainage systems in this sub watershed. Of this extensive public ditch
system, 9 miles are open ditches and 105 miles aretiled. In addition, there is an unknown amount of

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

Watonwan River Watershed.

Water Quality Monitoring Results

Ibs/acre. The TSS average concentration (FWMC) was 221 mg/l, with a measured concentration range
from 32 to 562 mg/l. Turbidity ranged from 14 to 240 NTUs in the South Fork of the Watonwan River at
Summary

This sub watershed, containing the South Fork of the Watonwan River, was not selected as a priority

approximately 3,091 acres of highly and potentially erodible cultivated land in this sub watershed. The soil
erosion potential is 1.2 tons/acrefyear in the entire sub watershed and 0.8 tons/acre/year in the 99 foot

slope greater than 6 percent. The TSS average concentration (FWMC) was 221 mg/l, with a maximum
measured concentration of 562 mg/l. Theindividual sub watershed yield was 195 Ibs/acre. Thereisa

classIllw and IVw soils. In addition, the sub watershed containing the South Fork of the Watonwan River
has a high stream gradient of approximately 6.3 feet/mile. Approximately 32 percent of the land is located

sites were reported at 100 locations with atotal of 32,730 animal units.



Judicial Ditch 13 Sub Watershed (WT3)

Figure 22. Judicial Ditch 13 Sub Watershed (WT3).

Thistertiary sub watershed encompasses 33,016 acres (Figure 23). Judicia Ditch 13 flows southeast from
L ake Hanska and joins with the mainstem of the Watonwan River west of Madelia. Judicial Ditch 13 was
Citiesand Unsewered Communities

Godahl, population of 60, is an unsewered community located in this sub watershed. The effluent from this
about point sources and unsewered communities, respectively.

Feedlots

animal units per acre, and there are 4.07 sub watershed acres available per animal unit. Table 36 and
Figure 5 contain feedlot data and sites in the Watonwan River Watershed.

Approximately 15 percent of the sub watershed contains aland slope greater than 6 percent. The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is approximately 13, 14, and 19

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 approximately 2 percent of the land use in this sub watershed. According to class 111w
and IVw soils, there is a potential to restore approximately 2,869 acres (9 percent) of the land in this sub
watershed to wetlands. See Table 31 in the Results section for additional information related to land use
and land cover.

Lakes

Lake Hanskais the only named lake located in the sub watershed covering approximately 1,827 acres.
The land use/land cover throughout the watershed was classified according to the location of lands within
lakeshed and non lakeshed areas. Approximately 77 percent of the land in this sub watershed is located
within alakeshed area. Appendix OO contains a more detailed description of land use/land cover within
lakeshed and non lakeshed areas.

Soil L oss

The estimated soil 1oss is approximately 0.8 tons/acrelyear 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 0.7 tons/acre/year, respectively.
The estimated soil loss values are also located in Table 32 of the Results section.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land. The amount of highly and potentially erodible
land is approximately 0.3, 0.4, and 1 percent in the 16, 99, and 300 foot riparian zones respectively,
compared to that for the entire sub watershed (2 percent). Appendix HH contains the amounts and types of
highly and potentially erodible lands in the Watonwan 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 27.07 inches was recorded in this sub
watershed for April-November, 1996, compared to a modeled precipitation volume of 27.14 inches for the
monitoring period. Monthly average precipitation ranged from 0.34 to 5.98 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 (5.81 inches) and August (5.98 inches). Table 38 and Appendix Il contain
additional precipitation data.

Stream Gradient
The weighted stream gradient ranges from 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The

weighted stream gradient of County Ditch 33 to Judicial Ditch 13 is approximately 1.4 ft/milein sub
watershed WT3. Table 39 contains the weighted stream gradients for the Watonwan River Watershed.

Hydrology
The monitoring period was from April 7, 1996 to November 19, 1996. The daily flow (in cubic feet per
second) for Judicial Ditch 13 at sampling site WT3 ranged from approximately 1.7 cfs (October 9, 1996) to

49 cfs (June 15, 1996). The entire range of flow data for this sub watershed was narrow. The hydrograph
islocated in Appendix KK and flow results are located in Appendix LL.
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Drainage

There are 130 miles of public drainage systems in this sub watershed. Of this extensive public ditch
system, 22 miles are open ditches and 108 miles aretiled. In addition, there is an unknown amount of
private tile in this tertiary 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
Watonwan River Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for Judicial Ditch 13 sub watershed was 19.4 Ibs/acre. The TSS
average concentration (FWMC) was 82 mg/l, with a measured concentration range from 5 to 280 mg/l.
Turbidity ranged from 4.9 to 160 NTUs in Judicia Ditch 13 at sampling site WT3.

Summary

This sub watershed, containing Judicial Ditch 13, was hot selected as a priority management area; however,
this sub watershed is of importance for a number of reasons. There are approximately 578 acres of highly
and potentially erodible cultivated land in this sub watershed. The soil erosion potential is approximately
0.8 tong/acrelyear in the entire sub watershed and approximately 0.6 tons/acre/year in the 99 foot riparian
zone. In addition, approximately 14 percent of the 99 foot riparian zone contains lands with a slope greater
than 6 percent. The TSS average concentration (FWMC) was 82 mg/l, with a maximum measured
concentration of 280 mg/l. Theindividual sub watershed yield was 19.4 Ibs/acre. Thereis a potential to
restore approximately 2,869 acres of the land in this sub watershed to wetlands according to class 11w and
IVw soils. In addition, the stream gradient is the lowest in the Watonwan River Watershed (1.4 feet/mile).
Approximately 77 percent of the land is located in alakeshed, indicating the potential to trap sediment and
nutrients in the sub watershed lakes. Feedlot sites were reported at 37 locations with atotal of 8,103 animal
units.

82



St. James Creek Sub Watershed (WT4)

Figure 23. St. James Creek Sub Watershed (WT4).

General Location

flow into one another before the sampling location at a Township Road. Shortly thereafter, these two
creeks join with the North Fork of the Watonwan River flowing into the mainstem of the Watonwan River.

Butterfield, population 578, and St. James, population 4,364, are located within this sub watershed, along
St. James Creek. The effluent from Butterfield and St. James WWTF flows into Butterfield Creek. La

industries located in St. James include Olson Industries and St. James Automotive, whose metals
pretreatment is received by the St. James WWTF, which discharge into the Watonwan River. Grogan,

Fork of the Watonwan River. Tables 16 and 17 contain more detail about point sources and unsewered
communities, respectively.

The sub watershed contains 88 inventoried feedlots with atotal of 28,230 animal units. There are 0.36
animal units per acre, and there are 2.79 sub watershed acres available per animal unit. Table 36 and

Land Slope

Approximately 13 percent of the sub watershed contains aland slope greater than 6 percent. The amount of

83



percent, respectively. Appendix GG 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 (85.4 percent). Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute approximately 2.0 percent of the land use in this sub watershed. According to class
I1lw and IVw soils, there is a potential to restore approximately 6,079 acres (7.7 percent) of the land in this
sub watershed to wetlands. See Table 31 in the Results section for additional information related to land
use and land cover.

Lakes

There are six named lakes and one slough located in the sub watershed covering approximately 1,016 acres,
which include Kansas Lake, St. James Lake, Sulem Lake, Mud Lake, Butterfield Lake, and Ewy Lake. The
land use/land cover throughout the watershed was classified according to the location of lands within
lakeshed and non lakeshed areas. Approximately 16 percent of the land in this sub watershed is located
within alakeshed area. Appendix OO contains a more detailed description of land use/land cover within
lakeshed and non lakeshed areas.

Soil Loss

The estimated soil loss is approximately 1.0 tons/acrelyear for the entire sub watershed. The estimated soil
loss in the 16, 99 and 300 foot riparian zones is approximately a0.5, 0.6, and 1.1 tons/acre/year,
respectively. The estimated soil loss values are also located in Table 32 of the Results section.

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 (2 percent). Appendix HH contains the details for the highly and
potentially erodible lands in the Watonwan 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 29.74 inches was recorded in this sub
watershed for April-November, 1996, compared to a modeled precipitation volume of 27.51 inches for the
monitoring period. Monthly average precipitation ranged from 0.75 to 7.23 inches from April to November
1996. Based on the average data, this sub watershed received almost half of its precipitation during the
months of June (7.23 inches) and August (6.73 inches). Table 38 and Appendix Il contain additional
precipitation data.

Stream Gradient
The weighted stream gradient ranges from 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The

weighted stream gradient of Butterfield Creek to St. James Creek are approximately 8.9 ft/milein sub
watershed WT4. Table 39 contains the weighted stream gradients for the Watonwan River Watershed.

Hydrology

The monitoring period was from April 7, 1996 to November 16, 1996. The daily flow (in cubic feet per
second) for St. James Creek at sampling site WT4 ranged from approximately 0.3 cfs (July 21 to August 6
and September 30-October 8, 1996) to 941 cfs (June 15, 1996). The hydrograph islocated in Appendix KK
and flow results are located in Appendix LL.
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Drainage
There are 74 miles of public drainage systemsin this sub watershed. Of this extensive public ditch system,

thistertiary 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

benefit from the system. Table 6 contains the available drainage information for the Watonwan River
Watershed.

Total Suspended Solids (TSS) yield for St. James Creek sub watershed was 350 |bs/acre. The TSS average
concentration (FWMC) was 188 mg/l, with a measured concentration range from 17.5 to 926 mg/I.

highest recorded values in the Watonwan River Watershed.

Summary

of reasons. There are approximately 1,031 acres of highly and potentially erodible cultivated land in this
sub watershed. The soil erosion potentia is approximately 1.0 tons/acre/year in the entire sub watershed

riparian zone contains lands with a slope greater than 6 percent. The TSS average concentration (FWMC)
was 188 mg/l, with a maximum measured concentration of 926 mg/l. The individual sub watershed yield

to wetlands according to class [1lw and [Vw soils. In addition, the stream gradient is the highest in the
Watonwan River Watershed (8.9 feet/mile). Feedlot sites were reported at 88 locations with atotal of



Watonwan River Sub Watershed (WT5)

General Location

Thistertiary sub watershed encompasses 77,008 acres (Figure 25). The mainstem of the Watonwan River
west of La Salle.

Citiesand Unsewered Communities

flowsinto Mountain Lake Creek. Darfur, population 128, is another unsewered community whose effluent
from failing ISTS flows into a ditch draining into the mainstem of the Watonwan River. Delft, population
additional information about point sources and unsewered communities, respectively.

Feedlots

animal units per acre, and there are 10.10 sub watershed acres available per animal unit. Table 36 and
Figure 5 contain feedlot data and sites in the Watonwan River Watershed.

Approximately 31 percent of the sub watershed contains aland slope greater than 6 percent. The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is approximately 35, 36, and 40

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 (85.6 percent). Wetlands have been drained to provide additional acres for agricultural cropland.
Wetlands constitute approximately 2 percent of the land use in this sub watershed. According to class 111w
and IVw soils, thereis a potential to restore approximately 5,198 acres (7 percent) of the land in this sub
watershed to wetlands. See Table 31 in the Results section for additional information related to land use
and land cover.

Lakes

There are seven named lakes in the sub watershed covering approximately 786 acres, which include
Arnolds Lake, Bat Lake, Bartsh Lake, Eagle Lake, Mountain Lake, Long Lake, and Cottonwood Lake. The
land use/land cover throughout the watershed was classified according to the location of lands within
lakeshed and non lakeshed areas. Only 11 percent of the lands in this sub watershed are located within a
lakeshed. Appendix OO contains a more detailed description of land use/land cover within lakeshed and
non lakeshed areas.

Soil L oss

The estimated soil loss is approximately 1.3 tons/acrelyear for the entire sub watershed. The estimated soil
loss in the 16, 99 and 300 foot riparian zones is approximately 0.7, 0.9, and 1.5 tons/acre/year, respectively.
The estimated soil loss values are also located in Table 32.

Highly Erodible Lands

Increased soil loss is associated with highly erodible land. The amount of highly and potentially erodible
land is approximately 4, 6, and 13 percent in the 16, 99, and 300 foot riparian zones respectively, compared
to that for the entire sub watershed (8 percent). Appendix HH contains the details for the highly and
potentially erodible lands in the Watonwan 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 27.08 inches was recorded in this sub
watershed for April-November, 1996, compared to a modeled precipitation volume of 26.83 inches for the
monitoring period. Monthly average precipitation ranged from 0.38 to 6.62 inches from April to November
1996. Based on the average data, this sub watershed received almost half of its precipitation during the
months of June (5.93 inches) and August (6.62 inches). Table 38 and Appendix Il contain additional
precipitation data.

Stream Gradient

The weighted stream gradient ranges from 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The
weighted stream gradient of the Watonwan River is approximately 8.6 ft/mile in sub watershed WT5.
Table 39 contains the weighted stream gradients for the Watonwan River Watershed.

Hydrology

The monitoring period was from April 7, 1996 to November 16, 1996. The daily flow (in cubic feet per
second) for the mainstem of the Watonwan River at sampling site WT5 ranged from 21 cfs (July 21-22 and

August 4,14, 1996) to 614 cfs (June 15, 1996). The hydrograph islocated in Appendix KK and flow results
are located in Appendix LL.
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Drainage
There are 92 miles of public drainage systemsin this sub watershed. Of this extensive public ditch system,

thistertiary 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

benefit from the system. Table 6 contains the available drainage information for the Watonwan River
Watershed.

Total Suspended Solids (TSS) yield for the Watonwan River sub watershed was 539 |bs/acre. The TSS
average concentration (FWM C) was 340 mg/l, with a measured concentration range from 77.3t0 1,118

high recorded values in the Watonwan River Watershed.

Summary

number of reasons. There are approximately 4,717 acres of highly and potentially erodible cultivated land
in this sub watershed. The soil erosion potential is approximately 1.3 tons/acre/year in the entire sub

percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent. The TSS average
concentration (FWMC) was 340 mg/l, with a maximum measured concentration of 1,118 mg/l. The

of the land in this sub watershed to wetlands according to class I1lw and IVw soils. In addition, the stream
gradient is highest in the Watonwan River Watershed (8.6 feet/mile). Feedlot sites were reported at 58



Tributary to South Fork Watonwan River Sub Watershed (WT6)

Figure 25. Tributary to South Fork Watonwan River Sub Watershed (WT6).

General Location

Thistertiary sub watershed encompasses 33,510 acres (Figure 26). Thistributary originates at Parso Lake,
flowing in a northeasterly direction and west of Maiden Lake, flowing in a southeasterly direction. The
two branches merge together, to flow in a northeasterly direction. The tributary joinsinto Irish Lake and
outlets into the South Fork of the Watonwan River afew miles west of Odin. This tributary to South Fork
Watonwan River was sampled at County Road 5.

Citiesand Unsewered Communities

Bingham Lake, population 155, is located within this sub watershed. The tributary to the South Fork of the
Watonwan River is the receiving water from Bingham Lake's failing ISTS. However, the city will be
connecting their effluent with the city of Windom. Tables 16 and 17 contain more detail about point
sources and unsewered communities, respectively.

Feedlots

The sub watershed contains 34 inventoried feedlots with atotal of 5,430 animal units. There are 0.16
animal units per acre, and there are 6.17 sub watershed acres available per animal unit. Table 36 and
Figure 5 contain feedlot data and sites in the Watonwan River Watershed.

Land Slope

Approximately 31 percent of the sub watershed contains aland slope greater than 6 percent. The amount of
slope greater than 6 percent within the 16, 99, and 300 foot riparian zones is approximately 36, 38, and 43

percent, respectively. Appendix GG 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

Wetlands constitute 1.4 percent of the land use in this sub watershed. According to classIllw and IVw
soils, there is a potential to restore approximately 2,071 acres (6.2 percent) of the land in this sub watershed

cover.
Lakes

Maiden Lake, Bingham Lake, Parso Lake, and School Lake. The land use/land cover throughout the
watershed was classified according to the location of lands within lakeshed and non lakeshed areas. Only
more detailed description of land use/land cover within lakeshed and non lakeshed areas.

Soil Loss

loss in the 16, 99 and 300 foot riparian zones is approximately 0.8, 1.0, and 1.7 tons/acre/year, respectively.
The estimated soil loss values are also located in Table 32 of the Results section.

Increased soil loss is associated with highly erodible land. The amount of highly and potentially erodible
land is approximately 10, 13, and 19 percent in the 16, 99, and 300 foot riparian zones respectively,

and potentially erodible lands in the Watonwan River Watershed.

Precipitation

recorded from April to November 1996. A mean precipitation of 31.82 inches was recorded in this sub
watershed for April-November, 1996, compared to a modeled precipitation volume of 28.68 inches for the
1996. Based on the average data, this sub watershed received over half (51 percent) of its precipitation
during the months of June (8.59 inches) and August (7.69 inches). Table 38 and Appendix Il contain
Stream Gradient

The weighted stream gradient ranges from 1.4 to 8.9 feet/mile in the Watonwan River Watershed. The
watershed WT6. Table 39 contains the weighted stream gradients for the Watonwan River Watershed.
Hydrology

second) of the Unnamed Tributary at sampling site WT6 ranged from 8 cfs (April 23-24, 1996) to 306 cfs
(June 15, 1996). The hydrograph islocated in Appendix KK and flow results are located in Appendix LL.



Drainage

There are 52 miles of public drainage systemsin this sub watershed. Of this extensive public ditch system,
10 miles are open ditches and 42 miles are tiled. I1n addition, there is an unknown amount of privatetilein
thistertiary 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 Watonwan River
Watershed.

Water Quality Monitoring Results

Total Suspended Solids (TSS) yield for the tributary to the South Fork of the Watonwan River sub
watershed was 562 Ibs/acre. The TSS average concentration (FWMC) was 192 mg/l, with a measured
concentration range from 36.3 to 826 mg/l. Turbidity ranged from 20 to 450 NTUsin the tributary to the
South Fork Watonwan River at sampling site WT6, which contains high recorded values in the Watonwan
River Watershed.

Summary

This sub watershed, containing the tributary to the South Fork Watonwan River, was selected as a priority
management area for a number of reasons. There are approximately 1,803 acres of highly and potentially
erodible cultivated land in the sub watershed. The soil erosion potential is approximately 1.3 tons/acre/year
in the entire sub watershed and approximately 1.0 tons/acre/year in the 99 foot riparian zone. In addition,
approximately 31 percent of the 99 foot riparian zone contains lands with a slope greater than 6 percent.
The TSS average concentration (FWMC) was 192 mg/l, with a maximum measured concentration of 826
mg/l. Theindividual sub watershed yield was 562 Ibs/acre. Thereis a potential to restore approximately
2,071 acres of the land in this sub watershed to wetlands according to class I11w and IVw soils. In addition,
the stream gradient is high in the Watonwan River Watershed (7.6 feet/mile). Feedlot sites were reported at
34 locations with atotal of 5,430 animal units.
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Unsampled Area

Figure 26. Unsampled Area.

General Location

Thisareais an unsampled area of the Watonwan River Watershed, located downstream of WP1
encompassing 17,077 acres (Figure 27). The mainstem of the Watonwan River flowsin a northeasterly
direction prior to the confluence of the Blue Earth River, south of the Rapidan Dam.

Citiesand Unsewered Communities

Vernon Center, population 339, is an incorporated city partly located within the Watonwan River
Watershed. However, Vernon Center is also located along the Blue Earth River, which receives the
effluent from the city’ sfailing individual septic systems.

Feedlots

The unsampled area contains 24 inventoried feedlots with atotal of 12,916 animal units. There are 0.76
animal units per acre, and there are 1.32 sub watershed acres available per animal unit. Table 36 and
Figure 5 contain feedlot data and sites in the Watonwan River Watershed.

Lakes

There are no named lakes within this unsampled area.



There are 32 miles of public drainage systemsin this unsampled area. Of this extensive public ditch
system, 9 miles are open ditches and 23 miles are tiled. In addition, there is an unknown amount of private

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

Summary

This unsampled area containing 17,077 acres is of importance to the Watonwan River Watershed and the
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Discussion

The diagnostic study for the Watonwan 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 Watonwan 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 Windom
and St. James and significantly above average for Mankato (142 percent). Total rainfall acrossthe
watershed ranged from about 26 to nearly 32 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). Dueto 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 dlightly above normal as crops developed in
June, and then again as crops began maturing in August.

The most consistent water quality data collected by this project were the sediment concentrations, as
estimated by total suspended solids (TSS). Thiswater quality parameter was collected at al monitoring
sites. The TSS observed in 1996 varied in lowest measured concentration from 5-77 mg/l in al sub
watersheds. The highest concentrations varied from 280-1,118 mg/l. The mean concentration (FWMC) for
all sub watersheds ranged from about 82 mg/l to 340 mg/l. Seven of eight 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 TSS™. 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 Minnesota’.
USGS data collected from 1989-1992 for the Watonwan River showed a mean sediment concentration of
about 100 mg/l and maximum of 500 mg/I. 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 the Watonwan River drainage are higher than historic reference suspended sediment values. Table 59
summarizes the comparison of historical USGS data® for the Watonwan River and 1996 data from the same
monitoring site.

Table 59. Sediment Concentration and Watershed Yields for the Watonwan River Watershed Comparing
Historical and 1996 Data.

Le Sueur River Period Drainage Area Sediment Concentration Yield
Site acres maximum mean Ibs/ac
CWP Site WP1 4/96-11/96 708,025 650 mg/I 163 mg/l 164
USGS near Garden City 1989-92 500 mg/I 100 mg/I
USGS near Garden City 3/91-4/91 50
USGS near Garden City 5/91 31
USGS near Garden City 7/91 unsampled
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To estimate the nature or quality of the sediment in the Watonwan 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 |oad are predominately silts and clays®. Therefore, inorganic materials being carried by the
river system are three times more prevalent than organic materials. A portion of the organic component of
TSSis algae, since chlorophyll-a concentration data show arange from 13 to 77 ug/l for six sampling sites
in the Watonwan River system. The timing of sediment transport in Minnesota streams was al so addressed
by Tornes, reporting that about 48 percent of the sediment being transported during April — June in most
Minnesota streams?.

Turbidity values from the Watonwan 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 — 700 NTUs with the highest level measured at St. James Creek
(WT4). 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 MacDonald®. These researchers compiled the results of many research projects that investigated
sediment concentrations and duration of exposure to fish (mostly salmon species) and aguatic invertebrates.
The major point of thisreference, in relation to the biological life in the Watonwan 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 effectsin
river systems®.

Since all the Phase | monitoring involved the parameter TSS, as well as water flow estimates, there are now
limited sediment loading estimates available from one season (1996) from sub watershed areas of the
Watonwan River Mgjor Watershed. An important aspect of these estimatesis that of the scale of the
sampling sub watersheds (approximately 33,000 acres to 544,500 acres). Prior to this project, almost all
other data of this type were collected as part of afield-scale research project, or done by groups such as the
USGS on the major watershed scale, such as the Watonwan River primary site near Garden City (WP1).
Thetertiary sites, with an average size of 68,000 acres or about 2¥2 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 Watonwan 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
guantify other sources and sinks.
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The land use assessment provided the most accurate and current information available to date for the
Watonwan 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 afield 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 Il. The fact that these data layers
were organized into a Geographic Information System (GIS) will allow the Phase Il project and the
participating counties to maintain and enhance this valuable tool for watershed management into the future.
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Conclusion

The Watonwan River Water shed

The Watonwan 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 one secondary site located on the Watonwan River. TSS, turbidity, and flow were also
monitored at six tertiary sites |ocated 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 Watonwan River Watershed.

The Watonwan River Major Watershed represents approximately 5% of the Minnesota River Basin. The watershed
is generally flat with areas of gently rolling ground moraine. Deep ravines cut into the landscape at the lower
reaches of the Watonwan River and some of the larger tributary streams. 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 |oss near 86% in the Watonwan
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
Watonwan River, the South Fork of the Watonwan River, Tributary to the South Fork of the Watonwan River, and
St. James Creek.

Data reported for the Watonwan River near Garden City, site WP1, were the basis for characterizing the Watonwan
River Watershed to provide sub watershed comparisons. Monitoring of the watershed at WP1 estimates total
discharge for the monitoring season at 201,252 acre feet. The TSS load of the Watonwan River near its outlet at
WP1 was estimated at 44,670 tons with an average yield of 164 pounds of TSS per acre for the monitoring period.
The estimates of TSS yield among the tertiary sites varied from 19 to over 560 pounds per acre with five of the six
sites over 150 pounds per acre. Concentration data for the 8 individual sub watersheds show flow weighted mean
concentrations (FWMC) of TSS ranging from 82 mg/I to 340 mg/l, with measured TSS ranging from 5 mg/l to 1,118
mg/l. The 1996 estimates of TSS loading in this river system showed the loss of TSS in the Watonwan River within
sub watersheds (WS1 and WP1). The phosphorus load of the Watonwan River was estimated at 99 tons of total
phosphorus and 37 tons of ortho-phosphorus; the nitrate-nitrogen load was estimated at 2,076 tons. The phosphorus
yield of the Watonwan River was estimated at 0.36 pounds per acre of total phosphorus and 0.14 pounds per acre of
ortho-phosphorus; the nitrate-nitrogen yield was estimated at 7.63 pounds per acre.

The concentration data was compared to the ecoregion values (25-75 percentiles or IQR) for least impacted areasin
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 fecal coliform
bacteria concentration is 200 cfu per 100 ml with ecoregion values (25-75 percentiles) from 130 — 1,200. Measured
fecal coliform bacteriain the Watonwan River Watershed were within the ecoregion values, ranging from 34 to 552
cfu per 100 ml.

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. Studies by Payne® and others’ 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 Watonwan 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 (Figure 27). Upon completion of implementation planning, the consensus of the watershed team was to
target implementation efforts in the following priority management areas: the Tributary to the South Fork of the
Watonwan River (WT6), Watonwan River (WT5) and St. James Creek (WT4) based upon land use, physical and
chemical data collected. The estimated TSS yield was highest in these three sub watersheds.
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Figure 27. Priority Management Areas of the Watonwan River Major Watershed.

Table 60 summarizes selected comparative data for the priority management sub watersheds in the Watonwan River
Watershed. The Watonwan River Water shed | mplementation Plan devel oped by the Watonwan River Watershed

Team outlines sel ected management strategies for the watershed.
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Table 60. Summary of Selected Comparative Data for the Watonwan River Watershed Priority Management Aresas.
Erosion HEL Sediment Phosph. Slope Stream | Wetlands
Sub Riparian | Overdl | & 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
Tlacly Tlacly acres |[Ibs/acre| mg/l |lbs/acre| Riparian Zone| ft/mile acres
WT6 |Tributary to South Fork 33,510 1.0 13 1,808 562 192 0.8 38% 7.6 2,078
Watonwan River 52 sq.mi
WT5 |Watonwan River Mainstem 77,008 0.9 13 4,717 539 340 0.7 36% 8.6 5,237
120 sq.mi
WT4 |St. James Creek 78,630 0.6 0.9 1,032 350 188 0.5 19% 89 6,055
(includes Butterfield Creek flow) | 123 sg.mi
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
Tlacly Tons per acre per year
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The Greater Blue Earth River Water shed 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 28). 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 61). Data may also be compared using each of the watershed’ s primary sites, BP2, LP1, WP1, asa
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 62). 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.

Watonwan River
Watershed

Le Sueur River
Watershed

Blue Earth River
Watershed

Greater
Blue Earth River
Water shed

Basin

[ M

Index Map

Figure 28. Location of the Greater Blue Earth River Watershed.
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Comparison of Watershed (BP2, LP1, WP1) Contribution to the Greater Blue Earth Water shed

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 29).
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Figure 29. Location of Primary Monitoring Sites for the Blue Earth, Le Sueur, and Watonwan Rivers
and the subBP1 Watershed.
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When comparing the three watersheds, the percent distribution (Table 61) 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-NOs, however the Watonwan generates the highest yield of N-NO;, 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 61. Percent Distribution of Total Watershed Area, Flow
and Pollutant L oad.

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-PO, Load 28 29 43
N-NO; Load 42 26 32
N-NH; 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 arealocated between the primary sites (BP2, LP1, and
WP1) and the Blue Earth River at Mankato, site BP1, as shown in Figure 30. Table 62 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 62. 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-PO, Load -41 39 41 61
N-NO; Load 4 41 25 31
N-NH; 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 BPL, 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 aswell asin
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
through long term monitoring are needed to evaluate sediment transport and deposition in this system.
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Implementation Plan

M ethodology

The strategy of WILL (Watershed Implementation from the Local Level) incorporates local citizens who contribute
to watershed implementation that builds upon and supplements previous accomplishments through Comprehensive
Local Water Planning. The five-step strategy of WILL islocated in Appendix A.

The Implementation Plan was devel oped by an organized methodology utilized by the Watonwan WILL Committee
in the selection of management strategies to integrate and reduce nonpoint source and point source pollution. A
matrix structure (Watershed Planning Methodology) of collectively organized information was needed to facilitate
participation, analysis, and decision making amongst the individuals within the WILL group. This process intended
to achieve a comprehensive watershed implementation plan from the bottom up. The planning process involved
analysis of physical, chemical, urban and rural dataincluding a broad range of management strategies that were
evaluated for effectiveness, cost and feasibility (Appendix B). The WILL Committee members participated in the
selection of management strategies to target three priority areas within the watershed. Due to the vast area of the
watershed, feasibility of workload, and cost effectiveness, it was agreed that efforts should be focused primarily
within afew priority sub watersheds. The Phase | Diagnostic Study reported high Total Suspended Solids (TSS) and
phosphorous loading from headwater tributaries designated as St. James Creek (WT4), Watonwan River (WT5), and
the Unnamed Tributary to the South Fork of the Watonwan River (WT6). The direction of the implementation plan
isto focus efforts in these priority management areas. Improvement downstream will result from improvements on
the upper reaches. On abroad scale, other conservation efforts throughout the watershed will be recognized and
supported.

The process of developing goals for this watershed project involved three major steps. First, al local water plans
from the counties within the Watonwan River Major Watershed were reviewed. The summaries of the water plans
goals and objectives areincluded in Appendix C. It isappropriate 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 BERBI (Blue Earth River
Basin Initiative), are another source of goals that were considered within the Watonwan Watershed | mplementation
Plan. The SWCD staff (Soil and Water Conservation Districts) 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 D.
All of the goalslisted in this summary are suitable for promotion and acceleration by this project. Second, the goals
were refined from the assessment and diagnostic work conducted on the Watonwan River Watershed from 1995-
1999. Third, the goals developed in this study are applicable to 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 riversin
Minnesota (Appendix E).

The implementation goals for the Watonwan River Watershed are divided into two categories, broad-based goals
apply across the entire Watonwan River Watershed, while focused goal's apply to specific geographic areas within
the Watonwan Watershed (priority management areas). The goals of this plan are to be accomplished from 2000-
2003. To attain total stream water quality improvements alonger time frame (10-20 years) will be required. Future
activities will continue after completion of implementation Phase | and further improve water quality in the
Watonwan River.

The 1994 MRAP study was utilized to determine the percent reduction goals™. The water quality parameters
targeted in the Watonwan River Watershed include a reduction of Total Suspended Solids (TSS) and Total
Phosphorous (TP) by 40% and Nitrate-Nitrogen (N-NOs) by 35%. In order to meet the goals of the WILL
Committee, Federal and State 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 63 and the
focused goals are located in Table 64 for the Watonwan River Major Watershed.
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Table 63. Broad-based Watershed-Wide Sediment, Phosphorus, and Nitrate-Nitrogen Goals for the Watonwan River Watershed.

1996 Conditions Target Goals* Goal Ranges**
Watershed Total Acres TSS TP NO;+ TSS TP NO; TSS TP NO;
(Ibs/Ac.) (mg/) (Ibs/Ac) (mg/) (Ibs./Ac) (mg/)
Mainstem Watonwan
River @ Garden City 544,543 164 0.36 7.6 98 0.22 49 88-108 0.20-0.24 4.5-54
(Site WPL)

+ 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 NOs-N 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 the monitoring systems.
Note: these goals may not be met in the case of catastrophic events.
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Table 64. Focused Geographic Water Quality Goals for the Priority Management Areas in the Watonwan River Watershed.

1996 Conditions Target Goals* Goal Ranges**
Watershed Total Acres TSS TP NO;+ TSS TP NO; TSS TP NO;
(Ibs/Acre) (mg/l) (Ibs/Acre) (mg/l) (Ibs./Acre) (mg/l)
St. James Creek (WT4) 78,630 350 0.5 6.9 210 0.3 45 189-231 0.27-0.33 4.0-5.0
Upper Mainstem (WT5) 77,008 539 0.7 6.9 323 0.4 45 291-355 0.36-0.44 4.0-5.0
Watonwan River
Tributary stream to 35,510 562 0.8 7.6 337 0.5 49 304-370 0.45-0.55 45-54

(WT-6) South Fork Watonwan River

+ 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 NOs-N 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 the monitoring systems.
(Note: these goals may not be met in the case of catastrophic rainfall-runoff events.)
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Economic Significance of the Water of Concern

Local development throughout the Watonwan River Watershed places a high priority on water quality issues. Local
water plans have indicated that area residents rank “quality of life” asatop priority for their local community.
Throughout recent years rural Minnesota has been impacted by emigration. The total estimated popul ations,
including cities and townships, in the Watonwan River Watershed were reviewed from 1940 to 1990(Appendix F).
Over the past fifty years, the population of the Watonwan River Watershed has declined by approximately twenty
percent.

Restoration efforts on the Watonwan River, through community involvement, can be tied to improving the quality of
life throughout the watershed. Thiswill in turn improve economic conditions. The Watonwan River isacritical
component and focal point necessary in creating quality activities for residents and tourists, as well helping in the
recruitment of new families and businesses. Throughout the communities in the watershed, there are a variety of
activities connected to the river systems including: historic, cultural, scenic, wildlife management areas, boat and
canoe access, 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 atool for the people
of the Minnesota River Watershed in managing and enhancing the quality and quantity of recreation opportunitiesin
communities throughout the watershed (Appendix G). Therefore, there are significant values related to improving
the river systemsin the Watonwan River Watershed.

The City of Madeliais a good example of a community in the lower Watonwan River Mgor Watershed that is
“looking at the river”. The Madelia Development Corporation has focused many projects related to the quality of
lifeissuesthat are related directly or indirectly to the Watonwan River. Presently Madeliais utilizing programs
offered through the Department of Natural Resources to develop a4.5 mile hiking/ski trail system following and
crossing the Watonwan River and tributaries. Along the trail system, a 400 square foot observation deck
overlooking the Watonwan River was constructed. Thetrail has also incorporated a Student Nature Area Project
(SNAP) that encompasses approximately eight acres of land dedicated for restoration. Throughout the watershed,
curriculum and student involvement efforts will continue to restore the condition of the Watonwan River. Together,
these efforts will provide a sense of pride and ownership, linked to regional economics and environmental quality.
The lower reach of the Watonwan River has been designated a canoe route by the Minnesota Department of Natural
Resources (MDNR). Canoe access is found throughout the watershed. Madeliais presently working with the
County, MDNR and the Watonwan Soil and Water Conservation District (SWCD) to make this reach safely
canoeable. Local residents can contribute to their local economy by enjoying and utilizing alocal resource rather
than leaving the area. Also, the economy throughout the watershed could be improved by those interested in visiting
or moving into the region in part because of the Watonwan River.

Many residents in the community are avid fishing enthusiasts connecting them to the rivers. However, many feel that
there has been a decline in the quality of fishing. Therefore, restoration efforts on the Watonwan River could
provide local people and many others with another recreational resource to be utilized, allowing for economic
improvement throughout the watershed.

The value of water is also related to conditions along theriver. Selected streambank stabilization projects on the
riverbanks located along the Watona Golf Courseis of concernin Madelia. The water quality of the Watonwan
River can benefit from streambank stabilization, meanwhile the golf course can be maintained in an environmentally
favorable manner thus providing a source of recreation to the community and outlying aress.

Other sources of recreation and value to the Watonwan watershed include wetland restoration sites and wildlife
management areas which support a diversity of wildlife that can be an economic benefit. 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.

Parks and campsites are also located throughout the watershed for the enjoyment of the outdoors. In particular,
Mountain County Park is of archaeological importance, and was at one time the largest lake in Cottonwood County
before it was drained for farmland. The park is on the National Register of Historic Sites and is an historical
attraction contributing economic significance to the community.
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The Watonwan River is historically unique because it was used by the Y ounger Brothers as a getaway route
following the Northfield bank robbery. A possible reenactment activity of the Y ounger Brothers capture site, located
in the La Salle area could bring economic benefits to the area.

Statement of Goals

Broad-based Goals

1. Reduce bacterial levels to meet the State Water Quality Standard of 200 CFU/100 mI®*. In order to
accomplish this the following implementation efforts are called for in the Implementation Plan.

Each county within the Watonwan River Major Watershed at a minimum has completed a
Level Oneinventory, however, some counties have completed Levels Two and Three. A
feedlot inventory in the watershed will be consolidated and used to prioritize feedlots for
upgrading. Using thisinventory and other information, the individual counties will develop a
listing of the highest priority nonconforming feedlots. Feedlots on thislist 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
existing funding (e.g. Ag BMP dollars).

Reduce nitrate-nitrogen levels in the Watonwan River of 7.6 mg/l, which is below the State
Drinking Water Standard of 10 mg/l. The Watonwan River is atributary to the Blue Earth
River, which supplies part of the drinking water for the City of Mankato. While the nitrate-
nitrogen levels coming form the Watonwan River were generally within this limit, the target
goal isto reduce the nitrate level to approximately 4.9 mg/l. These targets are based on the
7.6 mg/l, which is below the State Drinking Water Standard of 10 mg/I or other needs such as
hypoxiain the Gulf of Mexico.
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Focused Goals

Watershed areas WT4, WT5, and WT6 were shown to be the highest loaders of total suspended sediment. These
areas will be the major focus for implementation activities.

The broad-based and focused goals of this project are to:

1. Reduce Pollutant Loading from Nonpoint Source Pollution Through Targeted, Planned |mplementation
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. Assessand Evaluate Projects Effectiveness Through Stream Water Quality Monitoring, Land Use
Management Changes, and Tracking Implementation of Management Strategies.

5. Improve Recreational Activitiesfor Watershed Residents.
6. Manage the Riparian Corridor.

Thefollowing is a detailed description of the broad-based and focused goals, with associated objectives and actions
for each goal .

Goal 1. Reduce Pollutant Loading from Nonpoint Source Pollution Through Targeted, Planned |mplementation
of Management Strateqgies.

1. Wetland/Water retention - Approximately 200 acres are proposed to be established through this Phase
I CWP Project.

Using the GIS amap will be developed displaying potentially restorable wetlands in sub
watersheds WT4, WT5, and WT6.

Local resource managers will use the map to promote RIM, CRP, CREP, and WRP to
encourage wetland restoration for willing landowners. Priority isgiven to WT4, WT5, and
WT6.

Watershed runoff models will be used to locate areas for water retention. Identify water
retention sites having the greatest impact on hydrology. Local resource managers will work
with landowners to develop smaller water storage projectsin WT4, WT5, and WT6.

It isthe goa of this project to site two water retention demonstration sitesin WT4, WT5, or
WT6.

The Natural Resource Conservation Service (NRCS) has done extensive previous work on the
North Fork of the Watonwan River for the purpose of evaluating methods of reducing the
impacts from flooding (Appendix H). Thiswork originally recommended that large
impoundments be used for this purpose. These large impoundments have not been well
received. The project will ask the NRCS and others to revise this study to evaluate the
effectiveness of smaller impoundments with an emphasis on the multiple benefits for water
quality and quantity from these smaller impoundments.
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This project will seek to have an engineering study completed to evaluate the benefits of
culvert downsizing.

2. Surface Tile Intakes
Inventory the number and location of surfacetile intakesin WT4, WT5, and WT6.
Develop a GIS layer from thisinventory.

Local resource managers will use the map. Provide incentives for the implementation of a
total of 20 rock filters within sub watersheds WT4, WT5 and WT6.

Establish a demonstration site in one of the priority sub watersheds.
3. Upland Erosion Control Management Strategies

The River-Friendly Farmer Criteria will become the target in this goal. Specifically
criterion numbers 1 and 2.

Thelocal resource managers within this project areawill complete a detailed crop residue
transect survey within WT4, WT5, and WT6 priority management areas each year for three
years. By the end of the third year, compile the data and identify trends.

Identify and target areas with minimal crop residue management in WT4, WT5, and WT6; the
goal of this project is to increase and maintain the areas with minimal coverage by 25%.

Purchase astrip till planter and provide equipment available for rent at a cooperating area
implement dealer.

Provide atotal of 30 interested landowners willing to try strip tillage with a payment of
$15/acre up to 40 acres within WT4, WT5, and WT6.

Establish grassed waterways and terraces. Apply existing programs and contribute $1.75 per
foot to establish 2143 feet in grassed waterways and $3.00 per foot to establish 1250 feet in
terraces located throughout the priority sub watersheds WT4, WT5, or WT6. (These estimates
are based on a budget of $7500).

4. Nutrient management
The River-Friendly Farmer Criteria will become the target of this goal.
Establish three demonstration sites of 1,000 acres each in WT4, WT5, and WT6. Pay a
cooperating producer $5.00 per acre to contract with a professional crop consultant to fine-
tune their nutrient management systems. The crop consultant will be responsible to produce a

report outlining the findings.

The U of M Extension Service will be contracted to conduct two nutrient management
workshops. The workshops will be tailored to the Watonwan watershed.
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5. Feedlots
River-Friendly Farmer Criteria numbers 6, 7 and 8 are the baseline for promation.

L ocate and correct nine nonconforming feedlots to become demonstration sites; at least onein
each sub watershed WT4, WT5, and WT6.

Provide $20 to atotal of 75 residentsin the priority sub watersheds for manure testing.

The Watonwan River Watershed team will develop criteria and a methodology for use by
Planning and Zoning offices for siting new feedlots.

6. Streambank/Streamside Management.
Each County will continue to enforce existing shoreland ordinances.
Ten thousand dollars will be targeted through bonus payments and other incentives to
encourage enrollment in CREP, CRP or RIM. Thiswork will be focused specifically on
WT6.

Apply bioengineering techniques to demonstrate 420 feet of streambank restoration of specific
project(s) in WT4, WT5, or WT6.

Hydrological Simulator Profile FORTRAN (HSPF) and other appropriate modeling tools will
be used to link water flow and streambank issues.

Goal 2. Increase Public Awareness of Water Quality and Water Quantity 1ssues Throughout The Watershed.

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

All Counties in the watershed will actively engage in the Children's Water Festival each year
for three years. A $100 donation will be provided to the festival each year for three years.

A Watonwan River Friendly Y outh Group Award of $200 will be issued to qualifying youth
groups. The Watonwan River Advisory Group 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 schoolsin the watershed to enhancea watershed curriculum pertaining to
the Watonwan 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.

2. Increase awareness of water quality and quantity 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
and County Extension Services, to be included in the publications and newsletters that they
currently send to area residences throughout the watershed. Request that these offices, along
with the County Environmental Services offices, include this same information in press
releases coming from their departments, on a frequent basis.
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Use existing media sources to provide watershed information to the public. Advertise atotal
of ten newspaper articles over three years to increase public awareness of current
implementation projects associated with demonstration sites.

Target newsdletter to residents located in the priority sub watersheds WT4, WT5, and WT6.
3. Continue to build public awareness through existing and new programs in the watershed.

Increase public involvement in the Adopt-A-River Program. Thelocal DNR will conduct an
informational meeting for the entire watershed in St. James. Provide $100 to help support
these efforts.

Increase public involvement in Citizen Stream Monitoring. The local MPCA will conduct an
informational meeting for the entire watershed in St. James. Provide $100 to help support
these efforts.

Emphasize River Friendly Farmer in WT4, WT5, and WT®6.

Investigate the required process involved in naming the Unnamed Tributary to the Watonwan
River in WT6. Designate $500 to investigate the process. |If feasible, have a watershed
naming contest for local residents only. Upon the naming of the tributary, asign will be
constructed and erected.

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 and rank unsewered communities.
Each county will recognize and facilitate efforts with ISTS improvement.
Identify and rank Wastewater Treatment Facility/Industrial upgrades.

Develop Wastewater /Industrial audits for monitoring so that phosphorous and nitrogen
loading is reduced.

Develop Industrial and Urban Stormwater Management plans by 2002.
Increase awareness of urban management strategies to area residents to improve water quality.
Continue well sealing efforts with existing funding sources.

Goal 4. Assess and Evaluate Projects Effectiveness Through Stream Water Quality Monitoring, Land Use
Management Changes, and Tracking |mplementation of Management Strategies.

Establish a network of Citizen Stream Monitoring volunteers. Each volunteer will be
furnished with akit. Siteswill 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.

Each county will use tools such as LARS for tracking and evaluating management strategies
and the implementation of BMPs.

112



Goal 5. Improve Recreational Activities for Watershed Residents.

Improve the fisheries and public fishing opportunities in the Watonwan River. The targeted
reach is the lower mainstem below Maddlia (River miles 0-29.3) (Appendix 1).

DNR'’slong range goal isto maintain a quality stream fishery for channel catfish and provide
an additional fishery for walleye. The specific goa for walleyeis >10 fish/hour of
electrofishing with at least 3 year classes represented (Appendix J).

Consider, evaluate, and recommend water use according to habitat, fish and wildlife species,
and sensitivity to disturbance.

Work cooperatively with wildlife/conservation groups within the watershed. Attend three
meetings per year to provide them with information regarding efforts and progress.

Identify and designate signage along streams within the watershed, especially those unsigned.

Support existing efforts to establish and develop nature trails within the watershed and the
Blue Earth River Basin.

Manage the lower reaches of the Watonwan River as a navigable canoe route.

Establish and maintain existing wildlife habitat to improve wildlife and water quality
(Appendix K).

Goa 6. Manage the Riparian Corridor.

Identify and develop critical riparian corridors using the GIS. Create a map to locate 16, 99
and 300 foot zones along the unnamed stream in WT6. Use the land use data and land slope
(greater than six percent) to identify critical areas for the buffer programs (Appendix L).

Local resource managers will use the map to promote and administer current programs for
streambank/streamside management in WT®6.

Manage the riparian corridor up to 100-300 feet on each side of the streams throughout the
watershed using current programs to target effortsin WT4, WT5, and WT6.

113



Identification of Priority Management Areas

To identify priority management areas, the Watonwan WILL group used a Watershed Implementation Planning
Methodology developed for this project (Appendix B). The Watershed Implementation Planning Methodol ogy
included data for each of the sub watersheds investigated in 1996 according to the Phase | Diagnostic Study. The
WILL committee members were to analyze the physical, chemical, urban and rural datato select high priority
management areas in the Watonwan River Major Watershed (Appendix B). The WILL Coordinator reviewed the
individual responses and the priority sub watersheds were discussed in detail to agree upon the selection of the
management areas (Appendix B). The WILL Committee members selected WT6, WT5 and WT4 as the priority sub
watersheds indicating the highest priority respectively. The identification of these sites corresponds with the Phase |
Diagnostic Study. The group also decided to focus a majority of the implementation efforts within these three sub
watersheds and apply broad-based efforts throughout the watershed to attain a better evaluation of the management
strategies and determine their impact on water quality.

Best M anagement Practice (BMP) Alternative Analysis

Evaluation of BMP's

The WILL Committee evaluated a descriptive listing and explanation of BMPs and alternative strategies for their
implementation plan. Thisinformation isincluded in the Watershed |mplementation Planning Methodol ogy
(Appendix B). Explanation of the management strategies was a collaborative effort from a variety of sourceslocated
in the planning packet. Management Strategy effectiveness was also evaluated by the Watonwan WILL group.
Effectiveness of particular strategies, according to available data was determined by an estimated reduction of the
pollutant.

Cost Estimates for Each Alternative
The cost estimate for each of the management strategies was included in the Watershed Implementation Planning

Methodology (Appendix B). The WILL members used cost estimates from MRAP-SWCD Methodology to select
the most cost effective practices.

BM P Selection and Justification

Selected BM P Package and Justification

The WILL group reviewed the management strategies and selected the most applicable methods that was effective,
feasible, and economical to improve water quality in the Watonwan River Mgjor Watershed. The WILL Committee
discussed their responses and decided upon the following management strategies using the Watershed
Implementation Planning Methodology discussed above for their plan: wetland restoration, water storage, open tile
intakes, grassed waterways, terraces, nutrient management, crop residue management, feedlots, unsewered
communities, |STS and wastewater treatment.

Rationale and Justification of the BMP’sIn the Package

See Watershed Implementation Planning Methodology (Appendix B).

Pollution Control Effectiveness Analysis

See Watershed Implementation Planning Methodology (Appendix B).
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Implementation Monitoring and Evaluation

Monitoring Results: Phasel

In 1996 during the first phase of the Blue Earth River Clean Water Partnership (CWP), a monitoring network was
established at one primary (third order), one secondary (second order), and six tertiary (first order) sites along the
Watonwan River. Rating curves were established at all sites and daily average flows were estimated by interpolation
between periodic staff gauge readings. Total suspended solid (TSS), turbidity, and conductivity samples were
collected from all sites during rain events and base flow periods from April through October of that year. 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.

The primary water quality goals of the CWP 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.

In addition to the Blue Earth River CWP, the US Geologic Survey (USGS) has collected annual discharge peaks
from two mainstem sites (near Delft and above Garden City) and one site on the South Fork of the Watonwan River,
near Ormsby, for differing time periods ranging from approximately 1960 to 1998. The USGS also established a
more permanent site along the Watonwan near Garden City to record daily average flows from 1940 to 1945 and
1976 to present. Currently this site is operated and maintained by the Minnesota Department of Natural
Resources/Division of Waters. 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 severa federal, state and local cooperators to evaluate the water quality and
overall health of the Minnesota River and its mgjor tributaries.

Phase |l Monitoring Plan

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 and
problem areas identified. These results coupled with spatial relationships gathered from the surface hydrology,
precipitation, land use, feedlot and point source outfall. Geographical Information System (GIS) maps devel oped
during the first phase of the project indicate areas within the watershed, where implementation measures areas of the
greatest need.

Generally, the CWP results have shown excess sediment, phosphorus, fecal coliform bacteria and to alesser degree,
nitrates as the water quality parameters of concern. Many local residents were asked what where their concerns of
the Watonwan River. The main concern was “the amount of water coming down the river”, especially for those
residing within the central part of the watershed where slopes are low and farmland is prone to flooding. The highest
sediment contributions (concentrations and /or yields) came from sub watersheds WT4

(St. James/Butterfield Creeks), WT5 (mainstem of the Watonwan River), and WT6 (Unnamed Tributary to t. Fork of
the Watonwan River). These three sub watersheds encompass the west central and southwestern portions of the
watershed. Approximately 31% of the landscapesin W T5 and WT6 have slopes greater than 6 percent while 8-9%
of the cropped lands are classified as highly erodible or have the potential to be classified as such. Only 13% of the
landscape in WT4 have slopes equal to or greater than 6%. However, the stream gradients in this sub watershed and
the other two are the highest in the watershed, ranging from 7.6 ft/mile at WT6 to 8.9 ft/mile at WT4.
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An intensive statewide fecal coliform bacteria monitoring program was conducted during 1997 and 1998 by the
MPCA. These results showed the lower reach of the Watonwan, from Perch Creek to the confluence with the Blue
Earth River not meeting state water quality standards for these bacteria. A more comprehensive Total Maximum
Daily Load (TMDL) study isin the organizational stage and will be conducted within the next few yearsto discover
the extent of the fecal coliform problem in the Watonwan watershed. Out of this study, an implementation plan will
be developed and initiated to bring the impaired river reaches into compliance (See Appendix M).

A long term monitoring effort attempting to quantify long-term trends in nutrient loads, concentrations and water
volumes passing through the Watonwan River Watershed is to begin during the spring 2000. 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 Watonwan River Watershed.

Expand on previous work done in the watershed. During phase | of the Watonwan CWP,
phosphorus and nitrates were only monitored at 2 sites (WPl and WSI). The proposed
network will include atotal of 5 sites and afull suite of water quality parameterswill be
monitored at all 5 sites (TSS, turbidity, NOs, TP, PO,, and fecal coliform bacteria).

Address the Watonwan River TMDL issue by discovering the extent of fecal coliform bacteria
contamination within the watershed.

The proposed network will directly monitor the outflows of two of the high priority sub watersheds WT4 and WT5
revealed during this same study. It will indirectly monitor the third sub watershed, WT6 by monitoring the South
Fork of the Watonwan. Four of the five sites are located within seven miles of each other.

The five proposed sites would monitor the St. James/ Butterfield Creek sub watershed (WT4), the western half of the
mainstem of the Watonwan River (WT5), the North Fork of the Watonwan River (WS1), and the South Fork of the
Watonwan River (WT6), see Figure 30. Samples and flow datawill aso be collected from the USGS site on the
lower Watonwan near Garden City. Thissiteis currently funded and operated by the Minnesota Department of
Natural Resources as part of their flood watch network. This site has a permanent structure used to house flow
monitoring equipment and is considered an important site due to its close proximity to the confluence with the Blue
Earth River. MPCA staff will install the equipment at the four previously mentioned sites and provide technical
assistance in theinitial operation and analysis.

In order to measure flow, sediment and nutrient load contributions from the St. James Creek/Butterfield Creek sub
watershed (WT4), the North Fork of the Watonwan River will also have to be monitored and subtraction methods
used to compute thisload. Three mainstem sites will have to be established to accomplish thistask. Thefirst site,
WM S1 (Watonwan mainstem site #1, See Figure 1), previously referred to as WT5 during the Phase | CWP, will be
located on an unnamed Watonwan County road one mile west of MN Highway 4 and three quarters of a mile north

of Minn. Highway 30. Thissiteis situated west of and before the confluence of the North Fork of the Watonwan
River and St. James and Buitterfield Creek with the mainstem of the Watonwan. The second mainstem site, WM S2
(Watonwan mainstem#?2), will be located downstream and east of WM 1, situated after the confluence of the North
Fork of the Watonwan River with the mainstem but before the confluence of St. James Creek/Bultterfield Creeks with
the Main Stem. By subtracting the load or discharge values from WM S1 with the load or discharge values at this
site, the North Fork contributions can be computed. The third mainstem site, WM S3, previously referred to as WS1
during the Phase | CWP, will be located on an unnamed Watonwan County road, one mile west of Watonwan
County road 6 and one half mile south of Watonwan County Road 3. This site is situated east and downstream of the
confluence’s of the North Fork of the Watonwan and St. James Creek/Butterfield Creeks with the mainstem of the
Watonwan. By subtracting the load or discharge values from WM S2 with the load or discharge values at WM SS3, the
load or discharge values from the St. James Creek/Butterfield Creek sub watershed can be computed.
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The location of the South Fork monitoring site, SF1, previously referred to as WT2, will be located on Watonwan
County Road 13 just west of Watonwan County Road 109. The USGS site monitoring the outlet of the Watonwan
River islocated on Blue Earth County Road 13, about 1 mile west of Garden City.

Watanwan River +

IMorth Fork

WSS

3

South Fark

Figure 30. Monitoring Site L ocations.

At least fifteen total suspended solid (TSS), turbidity, NOs, total phosphorus (TP), and P-PO, (ortho- phosphorous)
samples will be collected from all sites during rain events and base flow periods from approximately April through
the end of October, except for WP1 (watershed outlet) already in operation by the MDNR, stage measurements will
be measured with ultrasonic transducers and recorded with Campbell Scientific CR510 data loggers at 15 minute
intervals. A rating curve converting stage to discharge will be created at WM S2 by hydrologists from the MPCA
and the MDNR. Rating curves created by Minnesota State University and the USGS will be used at the other sites.
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.

BMP Evaluation Procedures
The Phase || Monitoring Plan (above) will allow documentation of the effects of the Phase Il application of BMPs

using the 1996 Phase | asthe baseline. It is necessary to have along term Phase |1 Monitoring program in order to
compensate for antecedent conditions (i.e. single year climatic variability).
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Roles and Responsibilities of Project Participants

The project organizational chart is provided in Figure 2. A list of contactsislocated at the end of this report.
Responsibilities of the groups involved are outlined in the Milestone Schedule. The Watonwan Watershed Team
will be formed to provide overview and cohesiveness to the project. The Watonwan County Project Representative,
Bruce Johnson and Mike Hansen of Cottonwood County will co-chair the Watonwan Watershed Team. Other
committee members will include representatives from the SWCD staff in the watershed, Minnesota State University,
Mankato - Water Resources Center, MPCA Project Manager, DNR, NRCS, U.S. Fish and Wildlife Service,
Extension and other interested groups. General Responsibilities of the project groups are as follows:

Project Sponsor: Watonwan County
Bruce Johnson  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 Watonwan 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.

Cottonwood County
Mike Hansen, Planning and Zoning
Co-Chair Watonwan Watershed Team.
Help develop implementation plan.
Coordinate Cottonwood County implementation actions and education.

Blue Earth County, Brown County, Martin County, Jackson County
Participate on Watonwan Watershed Team.
Coordinate county implementation actions and education.

SWCD Staff
Dan Girolamo, Watonwan County
Dave Bucklin, Cottonwood County
Other SWCD in Watershed
Participate in implementation plan devel opment.
Review data analysis and assessment.
Participate on Watonwan Watershed Team.
Promote BMP’ s with landowners through regular contact and special initiatives of this

Watonwan Watershed Team
Participate in implementation plan devel opment.
Oversee the implementation of strategies to attain the goals.
Provide local and technical support to watershed efforts.
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Department of Natural Resources

Participate in implementation plan devel opment.
Review data analysis and assessment.

Participate on Watonwan Watershed Team.

Assist with water quantity on ditches and streams issues.
Fisheries Management.

Water retention projects.

Minnesota State University, Mankato - Water Resources Center

NRCS

Continue to assess the watershed and track implementation progress through the use of GIS.
Assist in evaluating effectiveness of watershed treatment strategies.
Participate on Watonwan Watershed Team.

Participate in crop residue transect.

Participate in implementation plan devel opment.

Review data analysis and assessment.

Participate on Watonwan Watershed Team.

Work to coordinate activities viafederal programs (CRP, EQIP, etc.) with initiatives of this project.
Ag BMP promoation.

Extension

Take the lead with demonstrations and workshops.
Assist with the educational and informational program element of the watershed plan.
Participate on Watonwan Watershed Team.

US Fish & Wildlife Service

Review data analysis and assessment.
Participate in implementation plan devel opment.
Participate on Watonwan Watershed Team.
WRP-Wetland Restoration.

Municipalities

Schools

Coordinate point source with nonpoint source pollution.
Participate in implementation plan devel opment.
Participate on Watonwan Watershed Team.

Participate on Watonwan Watershed Team.
Be involved in the educational and informational program element of the watershed plan.

Sportsmen’ s Conservation Organizations

Participate on Watonwan Watershed Team.
Participate in projects throughout the watershed.

Watonwan Watershed Team.

Coordinate point with nonpoint source pollution.
Review data analysis and assessment.

Assist with project coordination and management.
TMDLs.
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Minnesota River Basin Joint Powers Board

South Central Minnesota County
Comprehensive Water Planning Project

Watonwan River Major Watershed Implementation Plan

Project
Representative
Bruce Johnson

7
~

Project Sponsor
Watonwan County

/

v

Governing Board in
each Watershed
County Water Planner

\

A

Project Coordinator
(if deemed necessary)

v

Watonwan
Water shed
Team

A

Watonwan County
*Financial Support
*Technical Support

Project Manager
MPCA

Cottonwood County
*Financial Support
*Technical Support

*Watershed Assessment

Soil & Water Conservation Districts

Blue Earth County
*Technica Support

Department of Natural Resources
*Fishery Management
*Waters Management

Martin County
*Technical Support

U.S. Fish & Wildlife Service
*Wildlife Management

Brown County
*Technical Support

Sportsman’ s Organizations
*Technical Support

Jackson County
*Technical Support

Schools
*Technical Support

Extension Service
*Technical Support

Municipalities
*Technical Support

Minnssota Pollution Control Agency

Minnesota State University, Mankato
*GISAnalysis
*Technical Support

*Technica Support
*Financial Assistance

Figure 31. Watonwan River Major Watershed Organizationa Structure for Implementation Planning
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BM P 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.

Information and Education Program

The Information and Education program is covered within the Program Element 3 and Goal 2 of thisimplementation
plan.

Per mits Required for Completion of Project

The permits required for completion of the Watonwan River Mg or Watershed Implementation Project (such as
demonstration sites, septic systems, feedlots and DNR protected waters) will be passed through the appropriate
government/agency offices at the time of determining their location.

Identification and Summary of Program Elements

Program Element 1. Best Management Strategies/| mplementation Projects

Hydrology - Wetlands/Water Retention/Water Storage

Wetland restoration is an integral component to the improvement of water quality. Wetlands retain water, increase
infiltration and act as a natural filter. Wetlands also provide wildlife habitat, which can provide economic benefit to
the landowner through lease arrangements with hunters. However, due to economic and cultural factorsin southern
Minnesota wetland restoration efforts are minimal. We will seek targeted restoration sites utilizing GIS data for
local resource managersto use for the promotion of existing programs such as RIM, CRP, and CREP. These 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 not be used.

A specific example of wetland restoration involves the Cottonwood SWCD and NRCS offices which have invested
many hours into the feasibility and funding options for alarge wetland restoration site at Mountain Park, the old lake
bottom site (Appendix N). Thisbasinislocated in sub watershed WT6 within Cottonwood County. Funding
sources were identified and a complete basin survey was completed on the 1,000 acre basin. Several landowner
meetings were held with varying degrees of interest. Each landowner was contacted with a CREP proposal for
$2,400 per acre over a 15-year contract, however, the responses were negative. Thus, the project may be postponed
until there are changes in current attitudes. The implementation plan recognizes the past and current efforts on
Mountain Park. If future efforts continue there will be a need to seek other sources of funding for this restoration. At
this time additional funding for Mountain Park is not feasible through the CWP.

There is awareness for water retention or water storage to address the two, five and ten-year storm eventsto aleviate
hydrological pressure within the system. The plan will use watershed models to locate areas for water storage and
support two smaller water storage demonstration sites strategically placed within the priority sub watersheds utilizing
CWP grant money. Flooding isamajor problem along the North Fork of the Watonwan River. Previous studies
have shown the need for large areas of water storage to minimize flooding in this location of the watershed.
However, large water storage is neither cost effective or palatable to the landowners. The project supports further
efforts to determine whether or not numerous smaller retention features in conjunction with wetlands could be as
effective as the larger water storage structures along the North Fork of the Watonwan River. Thereisalso aneed for
investigating the effects of culvert downsizing.
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Surface Tile Inlets

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 surface tile intake located in sub watershed WT6 will take place to further develop
our ability to assess this practice. Local resource managers can use this information to promote surface tile intake
alternatives. The plan provides afinancial incentive for residents interested in utilizing alternative practices for
surface tile intakes and a demonstration site would be established to educate area residents about the alternative
practices that are being used. Thereis also support for other alternative practices for surface tile inlets in the future
to improve water quality.

Crop Residue Management/Upland Erosion

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 in Watonwan County since
1996. The goal isto 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 (WT4, WT5, and
WT6) and compile datainto usable formatsin Cottonwood and Watonwan Counties. The goa isto identify and
target specific areas and increase crop residue management. Thereis aneed for additional funding to continue these
efforts.

Grassed waterways are an effective means of controlling upland erosion by reducing soil loss in areas with
substantial runoff. Additional funding is requested to accompany existing programs to promote grassed waterways
throughout the watershed, focusing on priority management areas WT4, WT5, and WT6.

Nutrient M anagement

Thereis aneed for funding to improve nutrient management through proper application rates and timing of
application to improve water quality. Funding would be utilized to focus on three demonstration sites located within
WT4, WT5, WT6. Consultants would contract with producers to develop a complete comprehensive nutrient
management system. A workshop with applicators, crop consultants, input suppliers, and individuals from each
respective watershed will be conducted each year for three years. MDA’ s Farm Nutrient Management Assessment
will be used.

Streambank/Streamside M anagement

Streamside management is another strategy that requires attention throughout the watershed. Each county within the
watershed will enforce shoreland ordinances. The plan will utilize CWP dollars to utilize GIS to develop maps of
the potentially restorable wetlands at a scale that the local resource managers can work closely with in WT4, WT5
and WT6. Also, CWP dollars will be used selectively by conservation technicians to enhance landowner contracts
with signing incentives and existing programs such as CREP or CRP. Our objectiveisto implement buffer strips
along the unnamed Tributary to the South Fork of the Watonwan River in WT6.

Streambank restoration using bioengineering techniques would also be incorporated into this element. Applying
these efforts towards a specific project in WT4, WT5, or WT6 could be used as a demonstration site for future
projects within the entire watershed. We will make use of existing survey data on the streams and combine this with
stream geomorphology and classification efforts. Thiswill accomplish two things, first the specific restoration
projects will be more likely to succeed. Second, what we can learn may be more easily transferred on aregional
basis using stream drainage areas as a scale.
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Program Element 2. Feedlots

Feedlot data differences exist from one county to the next. Thereisaneed for the counties to have continuous data
parameters throughout the watershed. (Appendix O). 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. However, criteria development for future feedlot site selections and manure
management requires attention. Collectively these strategies recognize potential problems through a practical
screening process. Criteriafor future feedlot site selection would be developed utilizing GIS and local planning and
zoning methods. Manure management would also be promoted by providing cash incentives for manure testing and
through workshops. Improvements on three feedlots as demonstration sites are planned in the watershed.

Program Element 3. Education and Information

Project goals, objectives, activities, and evaluations will be communicated to the public via newsletters, newspapers,
public watershed meetings, press rel eases, tours, demonstration sites, displays, and involvement with civic
organizations, sportsman clubs, and local schools. Specia efforts will be made to highlight groups and individuals
engaged in the sustainable conservation efforts on land and water.

Program Element 4. Water Quality M onitoring/l mplementation 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. Unsewer ed Communities/I ndividual Sewage Treatment Systems (ISTS)

This program element recognizes unsewered communities and I STS 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. Procedure differences also exist between
countiesfor ISTS (Appendix P).

Program Element 6. Fiscal Management and Project Administration
Fiscal management, administration, and coordination of the project will be the responsibility of the Project Sponsor.
Program Element 7. Other Urban Strategies

We seek to integrate point and nonpoint source efforts. This program element recognizes the need for other urban
strategies to compl ete 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.

Program Element 8. 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, devel opment 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.
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Conclusions

The implementation goals for the Watonwan River Watershed are divided into two categories; broad-based goals
apply across the entire Watonwan River Watershed and focused goal's, which apply to priority management areas.
The priority management areas identified by the WILL Committee utilizing the Diagnostic Report are WT4, WT5,
and WT6. The goals of this plan are to be accomplished from 2000-2003. The broad-based goals and focused goals
of this project areto:

1. Reduce Pollutant Loading from Nonpoint Source Pollution Through Targeted, Planned |mplementation
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 Activitiesfor Watershed Residents.

6. Manage the Riparian Corridor.
The Watonwan River Watershed WILL Committee utilized our newly developed Watershed Planning Methodol ogy
(amatrix based approach) for selecting appropriate cost effective strategies (BMPs) to reach the goals listed above.

A Watonwan Watershed Team will evolve 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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Contact

Blue Earth County

Julie Conrad

Scott Salsbury

Tony Abrahamson

Terry Kelly
Kim Hemmesch
Brown County
Paul Davis
Tom Maher
Greg Tennant

Wayne Schoper

Cottonwood County

Mike Hanson
David Bucklin
Gary Moreau
Marvin Zylstra
Jackson County
Gordy Olsen
Brian Nyborg
Joel Poppe

KiaHarris

Position

Blue Earth County Water Plan Coordinator
Land Use/Natural Resource Planner

Blue Earth County Environmental Services

Watonwan River Watershed Contact List

Phone #

(507)-389-8381

(507)-625-5209

Blue Earth County SWCD District Conservationist (507)-345-4744

NRCS, Blue Earth County District Conservationist (507)-345-7418

Blue Earth County Extension Services

Brown County Water Plan Coordinator
Brown County SWCD District Conservationist
NRCS, Brwon County District Conservationist

Brown County Extension Services

Cottonwood County Water Plan Coordinator

Cottonwood County SWCD Technician

(507)-389-8325

(507)-359-1430
(507)-794-2553
(507)-794-4491

(507)-794-7993

(507)-831-2060

(507)-831-1153

NRCS, Cottonwood County District Conservationist(507)-831-1153

University of Minnesota Extension Service

Jackson County Water Plan Coordinator
Jackson County SWCD Technician
NRCS, Jackson County, District Conservationist

University of Minnesota Extension Service

(507)-831-4022

(507)-847-2240
(507)-662-6682
(507)-662-6682

(507)-662-5293

Fax

(507)-389-8431

(507)-389-8431
(507)-345-6036

(507)-345-7123

(507)-233-6641
(507)-794-5553
(507)-7964-3202

(507)-794-5290

(507)-831-4020

(507)-831-2928

(507)-831-4024

(507)-847-4718

(507)-662-5001

(507)-662-5001

(507)-662-5016
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Address

405 5th St. P.O.Box 56002-3566 Mankato, MN 56001

405 5th St. P.O.Box 3566 Mankato, MN 56001
1160 Victory Drive, Suite 3, Mankato, MN 56001
1160 Victory Drive, Suite 3 Mankato, MN 5600-5307

410 S. 5th St. Mankato, MN 56001

P.O. Box 248, New Ulm, MN 56073
300 2nd Ave. SW., Sleepy Eye, MN 56085
906 Main St. P.O. Box 447, Sleepy Eye, MN 56085-0047

300 2nd Ave. SW., Sleepy Eye, Mn 56085

235 9th Street Windom, MN 56101
940 4th Avenue Windom, MN 56101-9511
940 4th Avenue Windom, MN 56101-9511

235-9th St. Windom, MN 56101-1642

405 4th St. Jackson, MN 56143
Rt. 2 Box 9 S. Highway 86 Lakefield, MN 56150
Rt. 2 Box 9 S. Highway 86 Lakefield, MN 56150

419 Main St. P.O. Box 309 Lakefield, MN 56150-0309

E-Mail Address

julie.conrad@co.blue-earth.mn.us

scott.sal shury @co.blue-earth.mn.us
ara@mnmankato.fsc.usda.gov

terry.kelly@mn.usda.gov

paul .davis@mail .co.brown.mn.us
brwnswed@prairie.lakes.com

gregory.tennant@mn.usda.gov

water@rrcnet.org
dtb@mn.nres.usda.gov
gary.moreau@mn.usda.gov

mzylstra@extension.umn.edu

gordon.olson@co.jackson.mn.us
bmn2@mn.nrcs.usda.gov
joel.poppe@mn.usda.gov

harri052@umn.edu



Contact

Martin County

Becky Schlorf VonHoldt
Jerry Voyles

Darren Newville

Steven Maurice

Billeye Rabbe

Watonwan County

Bruce Johnson
Dan Girolamo
Amy Neigum
Mary Bannerman

Gary Wyatt

Position

Martin County Water Plan Coordinator

Martin County SWCD Manager

Martin County SWCD District Conservationist
NRCS, Martin County District Conservationist

University of Minnesota Extension Service

Watonwan County Water Plan Coordinator

Phone #

(507)-238-3242
(507)-235-6680
(507)-235-6680
(507)-235-6670

(570)-235-3341

(507)-375-1225

Watonwan County SWCD District Conservationist (507)-375-3104

NRCS, Watonwan County District Conservationist (507)-375-3104

Watonwan County Extension Services

University of Minnesota Extension Service

Minnesota Department of Natural Resour ces (DNR)

Doug Losee
Cathi Fouchi
Kathy Beaulieu
Hugh Valiant

Jim Sehl

DNR Mankato, Division of Waters
BERT Coordinator

DNR New Ulm

DNR Area Fisheries Manager

DNR Windom

Board of Water and Soil Resour ces (BWSR)

Chris Hughes
Tom Fischer
Derek Fisher

Jeff Nielsen

BWSR
BWSR
Conservation Agronomist

BWSR

(507)-375-1275

(507)-375-1275

(507)-389-2151
(507)-389-6257
(507)-359-6049
(507)-362-4223

(507)-831-6162

(507)-359-6076
(507)-359-6091
(507)-359-6090

(507)-359-6075

(507)-238-3136
(507)-235-8171
(507)-235-8171
(507)-235-8171

(507)-235-5772

(507)-375-3547
(507)-375-3193
(507)-375-3193
(507)-375-1260

(507)-375-1260

(507)-389-6093
(507)-389-6093
(507)-359-6018
(507)-362-4503

(507)-831-4026

(507)-359-6018
(507)-359-6018
(507)-359-6018

(507)-359-6018
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201 Lake Avenue Room 102 Fairmont, MN 56031
201 Lake Avenue Room 159 Fairmont, MN 56031
201 Lake Avenue Room 159 Fairmont, MN 56031
201 Lave Avenue Room 159 Fairmnot, MN 56031

Courthouse Room 104 201 L ake Avenue Fairmont,
MN 56031-1845

Courthouse P.O. Box 518, St. James, MN 56081
705 Weston Avenue St. James, MN 56081

705 Weston Avenue St. James, MN 56081
Courthouse P.O. Box 68 St. James, MN 56081-0068

Courthouse P.O. Box 68 St. James, MN 56081-0068

1230 S. Victory Drive, Mankato, MN 56001
1230 S. Victory Drive Mankato, MN 56001
261 Hwy 15 South New Ulm, MN 56073
Box 86 Waterville, MN 56096

235 9th St., Windom, MN 56101

261 Hwy 15 South New Ulm, MN 56073-8915
261 Hwy 15 South New UIm, MN 56073-8915
261 Hwy 15 South New Ulm, MN 56073-8915

261 Hwy 15 South New Ulm, MN 56073-8915

E-Mail Address

dmn@mn.nrcs.usda.gov
steven.maurice@mn.usda.gov

wcrawford@extension.umn.eud

brucegj @excitemail
drg@mn.usda.gov
amy.nelgum@mn.usda.gov
mbannerman@extension.umn.edu

gwyatt@extension.umn.edu

doug.losee@dnr.state.mn.us

cathi.fouchi @dnr.state.mn.us

jim.sehl @dnr.state.mn.us

chris.hughes@bwsr.state.mn.us
tom.fishcer@bwsr.state.mn.us
derek.fisher@bwsr.state.mn.us

jeff.nieslen@bwsr.state.mn.us



Contact Position

Phone #

U.S. Fish and Wildlife Service (USFWS)

Steve Kalin

Tom Kerr

Wetland Manager

Assistant Refuge Manager

Minnesota Pollution Control Agency (MPCA)

Bill Thompson
Pat Baskfield
Lee Ganske
Larry Gunderson
Melanie Miland
Tim Larson

Jim Klang

Norman Senjem

Other Organizations

Leo Bauer
Steve Hansen
Ralph Malz

CisBerg

Deb Holmstrom

Joe Doherty

LindaMeschke

Darren Hadlip

MPCA Rochester Office
MPCA Mankato Office
MPCA Rochester Office
MPCA St. Paul Office
MPCA Rochester Office
MPCA St. Paul Office
MPCA St. Paul Office

MPCA Rochester Office

SCMCCWPP

Minnesota River Basin Joint Powers Board
Minnesota River Basin Joint Powers Board
Minnesota River Basin Data Center
Watershed Coordinator

Three Rivers RC & D Coordinator

Three RiversRC & D

BERBI Coordinator

Madelia Development Corporation

(507)-831-2220

(612)-858-0722

(507)-285-7343
(507)-389-1648
(507)-285-7343
(651)-297-3825
(507)-285-7151
(651)-282-5559
(651)-296-8402

(507)-280-3592

(507)-237-2164
(612)-361-6590
(612)-361-6590

(507)- 389-5492

(507)-389-5492

(507)-665-2828

(507)-238-5449

(507)-642-3816

(507)-280-5513
(507)-389-5422
(507)-280-5513
(651)-297-2343
(507)-280-5513
(507)-297-8683
(651)-297-8676

(507)-280-5513

(612)-361-6594
(612)-361-6594

(507)-389-5493

(507)-389-5493

(507)-238-4002

(507)-642-3352

129

E-Mail Address

Rt. 1 Box 273 A Windom, MN 55101

3815 E. 80Th St. Bloomington, MN 55425

18 Wood Lake Drive SE Rochester, MN 55904-5506
1230 S. Victory Drive Mankato, MN 56001

18 Wood L ake Drive SE Rochester, MN 55904-5506
520 Lafayette Road N. St. Paul, MN 55155-4194

18 Wood Lake Drive SE, Rochester, MN 55904-5506
520 Lafayette Road N. St. Paul, MN 55155-4194

520 Lafayette Road N. St. Paul, MN 55155-4194

18 Wood L ake Drive SE, Rochester, MN 55904-5506

Rt. 2 Box 76 Gaylord, MN 55334
Admin. Bldg. #14 600 E. 4Th St., Chaska, MN 55318-2108
Admin. Bldg. #14 600 E. 4Th St., Chaska, MN 55318-2108

Minnesota State University, Mankato 184 Trafton Science
Center South Mankato, MN 56001

Minnesota State University, Mankato 184 Trafton Science
Center South Mankato, MN 56001

c/o USFS-S & P 410 Jackson St. P.O. Box 3367 Mankato,
MN 56002-3367

923 N. State St. Suite 165 Fairmont, MN 56031

P.O. Box 8 29 West Main St., Madelia, MN 56062

tom_kerr@mail.fws.gov

bill.thompson@pca.state.mn.us
pat.baskfield@pca.state.mn.us
|ee.ganske@pca.state.mn.us
larry.gunderson@pca.state.mn.us
melanie.miland@pca.state.mn.us
timothy.larson@pca.state.mn.us
james.klang@pca.state.mn.us

norman.senjem@pca.state.mn.us

shansen@mncounties.org
mrbjpb.malz@worldnet.att.net

cecilia.berg@mankato.msus.edu

debbie.holmstrom@mankato.msus.edu

Imeschke@rconnect.com

darinh@prairie.lakes.com



