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Section 1:
Executive
Summary

“I believe it (Soil Conservation District) would help the citizens of the area to maintain their moral
responsibility. We all recognize that it is a criminal act to shorten the life of a person to hinder his
usefulness in life, and I think we are beginning to see that it is a criminal act to shorten the life of our soil
and natural resources for future generations. I heartily endorse the organization of such a group.”
- Rev. Truthawny of Parkers Prairie at a public hearing on the December 19, 1957, in New York Mills

Section 1. Executive Summary
The Redeye River Watershed consists of three main rivers: the
Redeye, Leaf, and Wing (Figure 1-1), and is a mosaic of pastures,
cultivated lands, and forests. To better frame the watershed for local
residents, this plan refers to the area as the Leaf, Wing, Redeye
Watershed (LWR Watershed). The Leaf, Wing, Redeye Watershed
Local Comprehensive Watershed Management Plan is locally
referred to as the One Watershed One Plan (LWR1W1P)
The focus of the LWR1W1P is Stewardship. This focus is captured in
the plan’s Vision Statement. Implementation of the LWR1W1P is
voluntary, and outreach and incentives will be used to assist with
voluntary implementation on private lands.

The understanding that it is
our collective responsibility
to care for the land, air, water
and biodiversity, and to
manage it in a way that
conserves all of its values, be
they environmental,
economic, social, or cultural.

Vision Statement
With an appreciation of the rural character and a strong connection
to the land and water, we show a united effort to be good stewards of
our water and land for agricultural, economic, and environmental
sustainability.

Cultural Heritage
Redeye River
The Redeye River’s name
originates from the Native
Americans in the area, who
saw many red-eye fish in the
River (Minnesota Historical
Society).
Leaf River
Leaf River was the principal
river route serving westcentral Minnesota. The
Dakota and Ojibwe used its
course and the Otter Tail
Portage — connecting West
Leaf Lake with Otter Tail
Lake — to access the
waterways associated with
the Red River of the North.

Figure 1-1. The Leaf, Wing, Redeye Watershed.
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To frame where to work on a smaller scale, the watershed was divided into four planning regions (Figure
1-2). The planning regions are based on the HUC-10 subwatershed scale, with a couple of the HUC-10s
combined due to similar land uses and resources.

Planning Regions
Redeye
The Redeye Planning region
includes the Redeye River and
tributaries and City of Sebeka.

Wing
The Wing Planning Region
includes the Wing River, the
Lower Leaf River, and the watershed pour
point. Cities include Parkers Prairie, Hewitt,
and Verndale.

Middle Leaf
The Middle Leaf Planning
Region includes Bluff Creek and
the middle portion of the Leaf River. Cities
include New York Mills, Bluffton, and
Wadena.

Upper Leaf
The Upper Leaf Planning Region
includes the Leaf Lake Chain
and the headwaters of the Leaf River.
Cities include Henning and Deer Creek.

Executive Summary

Figure 1-2. Planning Regions in the LWR1W1P.
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Purpose, Roles and Responsibilities
The purpose of the One Watershed One Plan process is to align local water planning along major
watershed boundaries, not just local jurisdictions. The LWR1W1P planning effort began with a
Memorandum of Agreement (MOA) between East Otter Tail Soil and Water Conservation District
(SWCD), Otter Tail County, Wadena SWCD, Wadena County, and Becker SWCD (Appendix J). Todd
SWCD participated in the Advisory Committee as well. Douglas County and Douglas SWCD were
offered the opportunity to participate in both the planning and implementation MOAs but declined due
to such a small percentage of land area of the watershed (<1%).
A representative from each MOA governmental unit was appointed by each county and SWCD board to
serve on the Policy Committee, which is the decision-making body for this plan (Figure 1-3). The East
Otter Tail SWCD was the fiscal agent for this project.
The plan content was generated by the Advisory Committee, which consisted of the counties and
SWCDs in the MOA, Todd SWCD, State Agencies, and other local stakeholders. The Citizen Advisory
Committee, made up of local stakeholders including lake groups and agricultural producers, provided
input on the plan priorities and content (Figure 1-3).

Advisory Committee

Policy Committee

• Local stakeholders including
state agencies and counties
• Drafted all plan content

• One representative from each
entity of MOA
• Decision-making body for the
LWR1W1P

Citizen Advisory
Committee

Planning Team

• Local stakeholders including lake
groups, agricultural producers,
and residents
• Provided input on plan content

• Staff from East Otter Tail SWCD,
Wadena SWCD, BWSR,
Consultants
• Guided the process and
produced deliverables

Figure 1-3. Committees and roles in the LWR1W1P.
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Community Engagement
The LWR1W1P began with a Community Picnic at Burlington Northern park in Wadena. At the event,
tables were set up for each of the planning regions with large maps. Participants were encouraged to find
the planning region that they lived in and talk about issues and opportunities for that area. They also
completed a survey indicating their priorities for the watershed (Appendix F).

Figure1-4. Community Picnic on June 6, 2019 in Wadena.

The Citizen Advisory Committee met in late June and prioritized issues in the LWR Watershed
(Appendix F). They also contributed brainstorming for the Vision Statement by answering the question,
“What do you value about the watershed?” and “What do you want the watershed to look like in 50
years?”. Responses are summarized in the word clouds below (Figures 1-5 & 1-6).

Figure 1-5. Word cloud generated from responses to the question,
“What do you value about the watershed?” at the Citizen Advisory
Committee meeting, June 24, 2019.

Executive Summary

Figure 1-6. Word cloud generated from responses to the question,
"What do you want the watershed to look like in 50 years?" at the
Citizen Advisory Meeting, June 24, 2019.
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Issue Prioritization
The issues for the LWR Watershed were generated and prioritized with a variety of input from the
general public, the Advisory Committee, the Policy Committee, State agencies, and existing local and
regional plans (Figure 1-7).

Figure 1-7. Issue prioritization process for the LWR Watershed.
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The comprehensive list of issues was grouped into four resource categories to help frame the concerns:
Groundwater, Surface Water, Land Stewardship, and Habitat. These categories are described below and
are used throughout the plan.

Resource Categories
Groundwater

Habitat

Includes all groundwater resources
such as the aquifer and drinking
water.

Includes habitat for wildlife, game,
birds, and fish.

Surface Water

Land Stewardship

Includes all water on the surface such
as lakes, streams, and wetlands.

Includes multiple benefits of managing
the land for healthy soils, groundwater,
surface water, and habitat quality.

The comprehensive list of issues in the watershed was then prioritized by the Citizen Advisory
Committee (Figure 1-8) and the Advisory Committee and divided into three tiers. The Advisory
Committee recommended to the Policy Committee that Tier 1 and Tier 2 issues should be addressed in
plan goals. Tier 3 issues are included in the plan, but not a priority for implementation during the 10year plan. The Tier 1 issues also matched well with the priority concerns from the local NRCS Working
Groups from East Otter Tail SWCD, Wadena SWCD, Becker SWCD and Todd SWCD (Appendix E).
The Policy Committee approved this approach.

Figure 1-8. Citizen Advisory Committee prioritizing issues on June 24, 2019.

Executive Summary

6

Tier 1 issues are the focus of implementation efforts in the LWR1W1P. Tier 2 issues are important and
will be implemented as time and funding allows.
Table 1-1. Priority issues in the LWR1W1P.

Category Resource

Issue Statement

Tier 1 Issue Statements
Drinking
water

Shallow groundwater is highly vulnerable to contamination from numerous
sources.

Streams,
Lakes

Soil erosion and runoff can cause sediment and nutrient enrichment and low
dissolved oxygen in lakes and streams.

Streams

E.coli impairments in streams can make them unsafe for recreation.

Lakes

Projected development pressure and conversion of seasonal properties to
fulltime homes has the potential to negatively affect lake water quality and
riparian habitat.

Agricultural
land

Soil health has the potential to impact agricultural productivity and waterholding capacity.

Forests,
Grasslands

Fragmentation and degradation of upland habitat by changes in land use can
cause a loss of perennial vegetative cover and impact land resilience, habitat,
surface, and ground water quality.

Tier 2 Issue Statements
Wetlands

Wetlands are in continued need of protection, which helps with precipitation
storage, maintaining lake water levels, and habitat.

Shallow lakes

Lakes with identified high phosphorus sensitivity, outstanding biological
significance, wild rice, and shallow depths may not be sufficiently protected,
which affects fish and wildlife habitat quality.

Streams

Connectivity barriers in streams (culverts & dams) are impacting fish habitat
and stream geomorphology.

Streams

Altered hydrology associated with a change in the water quantity, timing, and
variability of flow in water courses can impact stream geomorphology, channel
stability, and cause streambank erosion.

Aquifer

Groundwater sustainability is vulnerable in the face of increased irrigation
withdrawal.

Executive Summary
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Resource Prioritization
Resources in the LWR Watershed were prioritized to determine where to work first. Because there are
no phosphorus or turbidity impairments in the watershed, most of the management focus is to protect
or enhance existing resources. Water quality begins on the land. The Advisory Committee developed a
land prioritization, that prioritizes where to add more practices based on risk of soil erosion and forest
loss (1st Priority Unknown Management) and acknowledges current land management practices
occurring on the landscape (Known Management). The term “Unknown Management” was used
because there could be land management practices occurring on those acres that are not known to the
local agencies. The Policy Committee provided input as well and approved the final prioritization
(Figure 1-9).

Figure 1-9. Land management prioritization for the LWR1W1P.
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Goals
Measurable goals identify the desired change in the resource and indicate how progress will be measured.
Goals are developed to address all the issues. The quantity of how much progress implementation can
make toward goals and changes to the resource condition are determined with models and data analysis.
Some goals such as Bacteria Reduction and Drinking Water Protection were determined using eLINK
data. Other goals such as Nitrogen Management, Land Management, and Phosphorus Reduction were
measured using the Prioritize, Target, and Measure Application (PTMApp). The measurable goals were
developed over the course of three Advisory Committee meetings.
Because the focus of this plan is stewardship, the main goal of this plan is increasing land management
practices on the landscape, for example cover crops, reduced tillage, irrigation water management,
nutrient management, pasture management, and forest management. These land management practices
provide multiple benefits to water quality, reduce soil erosion, improve soil aggregation, enhance habitat,
and store more water in the soil from resulting deeper root depth (Figure 1-9). Benefits from these land
management practices on cultivated land are measured in PTMApp at edge-of-field for individual BMPs
and also summarized at the watershed pour point to show cumulative downstream effects and compare
with long-term monitoring data (Appendix H).
Conventional

Crop and Livestock

No Till

Cover Crop

Crop Rotation

Perennial

Figure 1-9. Illustration of different agricultural land management practices as related to root depth and water storage (source: University of Nebraska,
Lincoln).

The goals for the LWR1W1P are listed in two tiers. Tier 1 goals address primary Tier 1 issues and will be
the focus of implementation in this plan. Tier 2 goals address Tier 2 issues will be implemented as time
and funding allow. Since there are no turbidity or phosphorus impairments in the watershed, many of
these goals are to increase land management practices that prevent any further degradation or increase
the use of land protection programs and recognize existing unknown management practices.

Executive Summary
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Tier 1 Goals

Tier 2 Goals

Land Management

Land Protection

Promote and increase known land
management, including soil health
practices, sustainable grazing practices
and forest management by 20% in first priority
acres identified per planning region.

Increase protection and enhancement of
forest cover, water quality, habitat, and
surficial sand aquifers by 10% in priority
minor watersheds based on the protection goals
from the Redeye Watershed Landscape
Stewardship Plan.

Nitrogen Management

Wetland Protection

Implement nutrient management
practices on 12% of first priority acres
with high nitrogen infiltration risk to
maintain nitrates in public and private wells
below the state standard of 10 mg/L.

Maintain current coverage of wetlands
within watershed and increase awareness
of wetland protections.

Drinking Water Protection

Groundwater Sustainability

Protect drinking water by sealing 30
unused wells, protecting DWSMAs,
and addressing emerging
contaminants.

Increase understanding of irrigation
patterns and management to be able to
maintain an aquifer which is sustainable
for natural, economic, and human consumption
uses.

Bacteria Reduction

Riparian Habitat Enhancement

Develop and implement 20 bacteria
management projects (i.e. manure
management, fencing, SSTS
compliance) to address sources of bacteria and
make progress towards delisting impairments.

Enhance 1.2 miles of riparian vegetation
on streams and lakes with over 40%
disturbed area, biological impairments
and/or a declining water quality trend
through outreach to private citizens.

Phosphorus Reduction

Aquatic Habitat Enhancement

Reduce phosphorus loading to lakes
with declining water quality trends by
5% through implementing best
management practices within the lakeshed.

Improve aquatic habitat connectivity by
fixing 3 culverts that are affecting
resource condition and modifying Hewitt
Dam to allow for fish passage.

Water Retention
Maintain the current average discharge
relative to climate norms of 368,196 acrefeet at the pour point of the watershed.

Executive Summary
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Implementation
The implementation activities and costs are laid out in Section 5. The Advisory and Policy Committees
recognize that stewardship practices are already occurring on the landscape. The implementation focus
of the LWR1W1P is to encourage additional best management practices in priority areas for soil and
forest loss and give credit for current known best management practices in the watershed. Some
examples of plan actions are provided below (Table 1-2).
Table 1-2. Summary of plan actions and how they relate to goals in the LWR Watershed.

Examples of Implementation:
Resource Categories:
Groundwater: protecting drinking water,  Well sealing
minimizing nitrates, and increasing
understanding of sustainable groundwater
use.

 Nutrient management
 Irrigation management

Land Stewardship: increasing land best

 Cover crops, reduced tillage
 Sustainable grazing practices
 Forest enhancement and protection

management practices on cultivated land,
pasture, and forests.

Surface water: addressing E.coli
impairments, maintaining wetlands and
working to improve the water quality in the
Leaf Lake Chain.

Habitat: enhancing riparian vegetation
and improving aquatic habitat connectivity.

 Septic system compliance
 Urban stormwater management
 Agricultural Best Management Practices
 Riparian habitat enhancement
 Shoreline restoration
 Fixing culverts and dams

To implement the full extent of this plan, additional state or federal funding and capacity over current
levels will be necessary. The implementation table labels implementation actions as funding level 1, 2, or
3 (Table 1-3).
Table 1-3. Funding levels in the LWR Watershed.

Funding
Level

1
2
3
Executive Summary

Description
Current baseline funding for all watershed programs.
Watershed-based funding and competitive grants.
Partner funding (MPCA, DNR, TNC, COLA, Lake Associations, etc)
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Existing programs will be utilized for implementing plan actions and are organized into four categories:
Planned Landscape Management (“Manage It”), Protected Lands Maintenance (“Keep It”), Constructed
Environmental Enhancements (“Fix It”) and Analysis and Information. For the LWR Watershed, the
scale is tipped toward “Manage It” programs (Figure 1-11).

Implementation: A Balancing Act

Figure 1-11. Implementation programs for the LWR1W1P.

Figure 1-12. The Leaf River.
Executive Summary
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Progress towards goals will be tracked in a variety of ways (Table 1-4). Plan activities will be recorded by
watershed partners in a tracking system and summarized annually.
Table 1-4. Description of how different activities will be measured during plan implementation.

Level
Tracking

Estimating

Modeling

Description
Practices, Acres, Percentages of watersheds,
Miles of River, Number of Lakes.
Using lower resolution calculators and tools to
give a sense of the collective impacts of
projects.
Incorporating landscape factors and project
information to predict future conditions.

Redeye 1W1P Application
Outcomes in Implementation Table (Section 5).

Benefits calculator (Appendix H).

PTMApp, HSPF in WRAPS Cycle 2 in 2021

Measuring

Using field-collected information to assess the
condition of the water.

Lake Monitoring, Pollutant Load Monitoring
Network stream monitoring at watershed pour
point (S005-729), WRAPS Cycle 2 in 2021

Proving

Having enough measurements to compare
with standards and make a determination if it's
improved.

WRAPS Cycle 2 in 2021, Cycle 3 in 2031

Plan Administration and Coordination
The LWR1W1P will be implemented by the Redeye Implementation Team (Section 7). The Redeye
Implementation Team is a coalition of East Otter Tail SWCD, Otter Tail County, Wadena SWCD,
Wadena County, Becker SWCD, Becker County and Todd SWCD. The Redeye Implementation Team
previously entered into a Memorandum of Agreement (MOA) for planning the One Watershed One
Plan for the LWR Watershed (Appendix J). The entities will draft a MOA for purposes of implementing
this plan. The Policy Committee of the Redeye Implementation Team oversees the overall plan
implementation with the advice and consent of the individual County and SWCD boards under the
umbrella of the implementation MOA. Douglas County and Douglas SWCD were offered the
opportunity to participate in both the planning and implementation MOAs but declined due to such a
small percentage of land area of the watershed (<1%).
The Redeye Implementation Team will complete the annual work plan, identify and apply for additional
funding opportunities, update the Policy Committee on what projects are completed and where funding
is spent, and implement the targeted implementation schedule. The Advisory Committee will continue
to meet, review and identify collaborative funding and project opportunities.
The Citizen Advisory Committee will continue to communicate the needs of local landowners, be a
local supporter for the plan, and provide input for the annual work plans.

Executive Summary
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Section 2:
Land and Water
Resource Narrative

“The only distinction between groundwater and surface water is the water’s location at a
particular time. The water underground and on the surface are parts of a large plumbing
system, all portions of which are interconnected.”
-Thomas Dunne and Luna Leopold

Ws

Section 2. Land and Water Resource Narrative
From a bird’s eye view, the Leaf, Wing, Redeye (LWR) Watershed is a mosaic of streams, wetlands, forests,
pastures, farms and drumlins. This relatively flat land in the middle of Minnesota has a variety of landscape
features and land uses.
The LWR Watershed covers 575,360 acres (899 square miles) and lies mainly within Otter Tail and Wadena
counties, with a small portion in Becker and Todd counties. The main towns include Wadena, Sebeka, Parkers
Prairie, and New York Mills. The Watershed contains three primary rivers that join near the pour point of the
watershed: the Redeye River, the Leaf River, and the Wing River (Figure 2-1).

Figure 2-1. The Leaf, Wing, Redeye Watershed.
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Past
Geomorphology
About 30,000 years ago,
glaciers covered much of
Minnesota. For 20,000 years
they advanced and receded,
reshaping the landscape below.
The LWR Watershed was
partly covered by glacial
activity, which contributed to
the watershed’s unique
geology. When the Wadena
Lobe of the glaciated period
melted and receded around
30,000 years ago, it shaped an
expansive field of drumlins
around Wadena and Hewitt.
A drumlin is a streamlined
deposit of glacial till shaped
like a teardrop with the
tapered, narrow end pointing
in the direction of glacier
movement (Minnesota River
Basin Glaciation). The
drumlins in the LWR
Watershed point from
northeast to southwest and
Figure 2-2. Geomorphology of the Leaf, Wing, Redeye Watershed showing drumlin features.
spread out in a fan shape with
a margin 70 miles long (Figure
2-2). Because a large portion of the watershed remained mostly glacier-free in the last advance of glaciation, it has
fewer lakes when compared to its neighboring watersheds (Crow Wing, Otter Tail, Long Prairie).

Soils
Glaciation also left a mixture of soils in its wake. The outwash areas are level or else slope gently, with well-drained
sandy soils. The till moraine has more varied elevation, and soils are generally loamy with some clay. This is where
lakes tend to occur. The till plain is loamy glacial till soils with silty flood plain soils (Figure 2-2) (NRCS).
Before humans settled the area, the vegetation was a mixture of conifer bogs and swamps, mixed forests, and
prairie (Marschner).

Land & Water Resource Narrative
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Present
Climate
The climate of the LWR Watershed has cold winters and warm summers (Figure 2-4) with the majority of the
precipitation falling in the summer (Figure 2-3). The frozen ground in the winter has implications for the growing
season, limiting agricultural activities to approximately May through October (Figures 2-3 and 2-4). Precipitation
is increasing by 0.23 inches per decade, the annual maximum temperature is increasing by 0.17 ◦F per decade and
the annual minimum temperature is increasing by 0.29 ◦F per decade. (DNR Climate Data). These climate trends
follow the trends occurring statewide.

Figure 2-3. Average monthly precipitation for Wadena, MN (1891-2018).
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Figure 2-4. Average monthly temperature for Wadena, MN (2000-2018).

Hydrology
The Redeye River originates from Wolf Lake in Becker
County and flows southeast. The Leaf River originates
from the chain of East, Middle, and West Leaf lakes and
flows east. The Wing River starts north of Parker’s
Prairie and flows northeast to meet the Leaf River before
joining the Redeye and then the Crow Wing River,
eventually draining into the Mississippi River. The
Redeye and Wing rivers have a steeper slope than the
Leaf River, which has a shallow slope and meanders
through the middle of the watershed (Figure 2-5).
The watershed has a large wetland complex that runs
through the center from west to east with the northern
half of the watershed being predominately hardwood
forest and wetland with scattered agricultural lands. The
southern half of the watershed is opposite, with
predominately agricultural lands and scattered wetlands,
hardwood forests, and lakes (SID Report).

Land & Water Resource Narrative

Figure 2-5. Elevation of the Leaf, Wing, Redeye Watershed.
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Streams
The LWR Watershed is stream-based watershed, with a
dynamic network of stream beds weaving their way
through the landscape like branches on a tree. The
watershed contains 633 river miles, with about half of
those being perennial and half being intermittent.
Perennial streams are tributaries that have consistent
flow year-round and are in contact with the water
table, whereas the flow of intermittent streams depends
on rainfall and the depth of the water table.

Stream Alteration and Erosion
Water has tremendous power to erode the landscape,
carrying away sediment and transporting it to other
areas in the watershed. As rain falls and snow melts,
the water infiltrates the ground where it can. But when
the ground becomes so saturated that water has
difficulty infiltrating or simply can’t anymore, the
water starts flowing over the surface in sheet flow. If
the flow reaches a dried depression or gully, it becomes
an intermittent stream that eventually joins a perennial
stream. Soil erosion can occur during any or all of
these steps (Figure 2-6).
Erosion can already be a challenge in natural habitats,
but humans have increased the speed of waterflow in
the watershed by installing culverts, dams, and ditches.
These practices increase the amount of sediment and
nutrients flowing downstream and can change the
shape of the stream channel. Culverts and dams can
also act as barriers to fish and invertebrate movement,
which fragments their habitat. About 50% of the
watercourses in the LWR Watershed are altered
(Figure 2-7). There are five dams, with the Hewitt Dam
being the most problematic to fish passage (WRAPS
2016).

Figure 2-6. Soil erosion after rainfall.

Figure 2-7. Altered watercourses in the Leaf, Wing, Redeye Watershed.

Vegetation along streambeds is Mother Nature’s
way of protecting the stream from erosion, but this is another area where humans have made major impacts to
the landscape. Activities like timber clearcutting, land clearing for agriculture, road construction, overgrazing, and

Land & Water Resource Narrative
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urbanization decrease vegetation and increase impervious
surface and/or soil compaction, which in turn decreases
infiltration and increases runoff.

Lakes and Wetlands
The lakes and wetlands in the watershed are just as vital to its
overall health as the streams are. Seventy-three lakes of at
least 10 acres in size exist throughout the watershed, and
many of them have ecologically valuable features. Two lakes
in the watershed meet the DNR’s criteria for Biological
Significance: Gourd and Snow (Table 2-1). Wild rice, which
is a vital nourishment for wildlife and waterfowl and of
cultural significance to the region, can also be found in
several lakes. While all lakes support wildlife needs, it is the
shallow water zone, characterized by aquatic plants and
generally less than 15 feet of depth, that provides the most
important wildlife habitat. Shallow lakes and wetlands are a
critical habitat for wildlife and waterfowl, and the DNR has
identified priority shallow lakes for protection and wildlife
habitat enhancement (Figure 2-8). About 80% of historical
wetlands still exist in the watershed (Wadena County Water
Plan). These wetlands act like a sponge, providing water
storage.

Table 2-1: Ecologically valuable lakes in the Redeye Watershed.
Lake
Adley
Bear
Donalds
East Leaf
Edna
Gourd
Grass
Horsehead
Mary
Middle Leaf
Mud
North Maple
Portage
Snow
South Maple
Tamarack
West Annalaide
West Leaf
Wolf

Wild Rice




Biologically
Significant

Deep

















None of the lakes in the watershed are listed as impaired for
nutrients (WRAPS 2016); however, West Leaf Lake has a
declining trend in transparency. It is important to identify
lakes with declining trends so that implementation projects
can be completed to level out the trend before the lake
reaches the impairment standard.

Habitat
Habitat in the watershed includes a mixture of forests,
wooded wetlands, grasslands, riparian, and aquatic areas.
Wooded wetlands are critical habitat for threatened species,
such as the Blanding’s turtle. Fish surveys identified 47
species of fish including the pugnose shiner (threatened) and
the least darter (of special concern) (Redeye Monitoring
Report).
There are two state forests in the watershed—the Smoky
Hills State Forest and the Lyons State Forest (Figure 2-8)—

Land & Water Resource Narrative

Figure 2-8. Identified wild rice lakes (DNR), priority shallow lakes
(DNR), other shallow lakes, state forests, Wildlife Management
areas (DNR), Waterfowl Production Areas (USFWS), and Farm
Services Agency Interest (FSA).

19

Ws
and numerous Wildlife Management Areas (WMAs)
and Wildlife Production Areas (WPAs), which provide
recreation for hunters and trappers of small game, big
game, and waterfowl. These areas also provide wildlife
veiwing opportunities for upland birds, waterfowl,
mammals, and more.
It is important to maximize the size and
abundance of habitat corridors and connections
to continue to maintain recreational opportunities and
homes to resident wildlife.

Land Use and Economy
Land use in the LWR Watershed is a mix of forests,
agriculture, and wetlands (Figures 2-9 and 2-11). About
a third of the watershed is forested in a mixture of pines,
oaks, aspen, and birch (Figures 2-9 and 2-11). Forests
play a crucial role in infiltrating rainfall into the ground,
preventing runoff and soil erosion. They also provide
important wildlife habitat and recreational

Land Use in the Leaf, Wing, Redeye
Watershed
15%

1% 5%

Open Water
Developed
30%

25%

Forest/Shrub
Pasture
Cropland

24%

Wetland

Figure 2-9. Land use in the Leaf, Wing, Redeye Watershed (WRAPS 2016).

opportunities.
About half of the LWR Watershed is used for
agricultural land in a mix of pasture, row crops, and
animal feedlots (Figures 2-10 and 2-11). A large portion
of this land is rated as Prime Farmland or Farmland of
Statewide Importance by the USDA. Prime farmland is
land that has the best combination of physical and
chemical characteristics for producing food, feed, forage,
fiber, and oilseed crops and is available for these uses
(USDA). These areas are deemed of major importance in
meeting the nation’s needs for food. Protecting the soils
in these lands is imperative to preserving productivity
and protecting the water quality of streams and lakes in

Figure 2-10. Animal feedlots in the Redeye River Watershed.

the area. There are many in-field best management
practices (BMPs) that can reduce soil erosion, build soil, and manage water to enhance soil performance and
profitability (Todd County Water Plan 2016).
Animal agriculture is also economically important to this watershed. There are six large animal feeding operations
in the watershed that require National Pollutant Discharge Elimination System (NPDES) permits and numerous
other animal agriculture operations (Figure 2-10).

Land & Water Resource Narrative
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Balancing agricultural production with water quality through BMPs is the key to a healthy watershed.
Water quality begins on the land. Some producers in the watershed are already implementing best management
practices, and in this plan, these are referred to as “known management”. Increasing management practices on
acres of “unknown management” can prevent future water quality impacts.
There are some trends occurring in farming in Minnesota that could change the future land use in the watershed.
“Crop producers have endured six years of low profits, which has led to a weakened financial position”, with dairy
farms being hit the hardest (loss of over 15% dairy herds in 2018) (Norquist & VanNurden 2018). In addition, the
loss of dairy farms has the potential to shift the types of forage that are grown in the area to cash crops.

Figure 2-11. Land cover in the Leaf, Wing, Redeye Watershed (U of MN, 2013).

Land & Water Resource Narrative
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Impairments
The LWR Watershed went through the
Minnesota Pollution Control Agency’s WRAPS
process between 2012 and 2016. This process
starts with monitoring and modeling and ends
with a list of impairments and strategies to fix
them. Seventeen lakes were assessed, and none
were impaired for eutrophication (too much
phosphorus). The study resulted in portions of
the Redeye River, Bluff Creek, Leaf River, Oak
Creek, Union Creek, Wing River, and Hay Creek
being listed as impaired for aquatic recreation
for E.coli (Figure 2-12). This means that E.coli
levels are above the state standard for safe
swimming. Portions of the Wing River, an
Unnamed Creek, and South Bluff Creek were
impaired for aquatic life, which means that the
fish and invertebrate communities are not as
diverse as they should be (Figure 2-12). Stressors
(or causes of these impairments) include:
 lack of habitat due to sediment erosion,
 flow alteration,
 improperly placed culverts, and
 low dissolved oxygen from too many
nutrients.

Figure 2-12. Leaf, Wing, Redeye Watershed Impairments from the WRAPS, 2016.

Groundwater
Much of the watershed contains a shallow
aquifer. The combination of sandy soils and
shallow groundwater result in a high sensitivity
to contaminants, especially nitrates. Data show
that nitrates in drinking water are elevated in
this watershed (Figure 2-13). There are eight
Drinking Water Supply Management Areas
(DWSMAs) in the watershed set aside for
protection.
In addition, an increasing trend in groundwater
withdrawals over time has been documented

Figure 2-13. Nitrate levels in tested wells in the Leaf, Wing, Redeye Watershed (MDA).

(WRAPS 2016) (Figure 2-15). There are
numerous groundwater appropriation permits in the watershed, and most are for agricultural irrigation.
Land & Water Resource Narrative
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Future
There are many trends in land use change occurring in
the Leaf, Wing, Redeye Watershed over the past few
decades that indicate where the watershed is heading:
 The population is decreasing in the towns and
increasing around the Leaf Lake Chain (Figure 214). The population estimates in 2007 show
approximately 19,120 residents in the watershed.
The largest population centers are the towns of
Parkers Prairie, Wadena, and Sebeka (WRAPS
2016).
 The number of farms is decreasing while the size of
farms is increasing. Larger commercial farms are
growing in size with owners outside the area. In
2007, about half the farms in the watershed were less
than 180 acres and half are more (NRCS).
 Forests are being converted to agricultural and
developed lands. With proper management, these
land uses can occur in harmony.
 Groundwater usage is increasing in the watershed,
mainly through agricultural irrigation (Figure 2-15).

Figure 2-14. Population change in the LWR Watershed, 2000-2010.

Over the last 20 years, there has been a nationwide trend
of expanding conversion of grasslands to cropland.
Much of this conversion has occurred on land that is
marginal compared to prime farmland. These grasslands
are very important to the ecosystem and to cropland
because they harbor greater plant, microbial, and animal
diversity than croplands. They also generate higher
levels of many agriculturally vital ecosystem services,
such as pest suppression and pollination (Lark et al
2015).
Looking toward the future, managing the
landscape with an eye on conservation, balancing our
need for food with our need for enjoying the outdoors,
and preserving our natural resources will enable the
LWR Watershed to maintain a healthy balance between
the mosaic of streams, wetlands, pastures, and farms it
has today.

Land & Water Resource Narrative

Figure 2-15. Groundwater usage changes from 1988-1992 to 2013-2017).
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Section 3. Issue Prioritization
The Advisory, Policy, and Citizen committees thoughtfully produced and considered all issues in the
watershed and determined the priority issues that will be addressed by the plan. The issues for the Leaf,
Wing, Redeye Watershed were generated and prioritized with a variety of input from the general public,
State agency letters, and existing local and regional plans (Figure 3-1).

Figure 3-1. Input incorporated into the priority issues for the Leaf, Wing, Redeye 1W1P.

Issue Prioritization

25

Issue Prioritization Process
Issue compilation began with combing through existing plans and reports including the Otter Tail
County Water Plan, Wadena County Water Plan, Becker County Water Plan, Todd County Water Plan,
Redeye Watershed Restoration and Protection Strategy (WRAPS), Redeye Stressor Identification Report,
Redeye Watershed Monitoring Report and Groundwater and Agriculture Report (Appendix D). At the
May Advisory Committee meeting, participants brainstormed issues and opportunities as well. This
compilation resulted in a comprehensive list of issues for the watershed (Figure 3-1).
The issues were grouped into four resource categories to help frame the concerns: Groundwater, Surface
Water, Land Stewardship, and Habitat. These categories are described below:

Resource Categories
Groundwater

Habitat

Includes all groundwater resources
including the aquifer and drinking
water.

Includes habitat for wildlife, game,
birds, and fish.

Surface Water

Land Stewardship

Includes all water on the surface such
as lakes, streams, and wetlands.

Includes multiple benefits of managing
the land for healthy soils, groundwater,
surface water, and habitat quality.

Issues were prioritized with public input. At the community discussion on June 6, 2019, participants
were provided a survey where they indicated their priority issues and opportunities for the watershed
(Appendix F). Their input stressed the importance of clean drinking water, wetland protection and
restoration, groundwater withdrawal for irrigation, and soil erosion from cultivated fields. The Citizen
Advisory Committee met on June 24, 2019 and reviewed the public input. Using sticky dots, they
prioritized existing issues for the watershed and added additional issues (Appendix F) (Figure 3-2).
Overall, the Citizen Advisory Committee agreed with the priorities from the community discussion.
These priorities were taken to the Advisory Committee, who also considered the local NRCS Work
Group priorities (Appendix E), and the state agency letters, and incorporated them into a priority
issues list. The priorities that emerged from the community discussion, Citizen Advisory Committee,
NRCS Work Group priorities and state agency letters had many commonalities.

Issue Prioritization
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Figure 3-2. Community Discussion picnic on June 6, 2019 in Wadena, MN.

The Advisory Committee then separated the priority issues into three tiers and determined that Tier 1
and Tier 2 issues would be addressed in plan goals. Tier 3 issues are included in the plan, but not a
priority for implementation during the 10-year plan because they are emerging issues, already covered
by a different plan, or a low priority.
Tier 1 issues matched well with the priority concerns from the local NRCS Working Groups from East
Otter Tail SWCD, Wadena SWCD, Becker SWCD and Todd SWCD (Appendix E). The Tier 1 and 2
priority issues were crafted into 11 issue statements that more fully describe the issue. These issue
statements are listed in this section with the matching NRCS Resource Concerns. Matching with
NRCS Resource Concerns can dovetail into the NRCS process and programs and leverage more federal
funds for implementation. The NRCS is an important partner for contributing financial assistance for
land management practices through the Environmental Quality Incentives Program (EQIP).
In order to prioritize where to work on a smaller scale, the watershed was divided into four planning
regions. The planning regions are based on the HUC-10 subwatershed scale, with a couple of the HUC10s combined due to similar land uses and resources.
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At the June Advisory Committee meeting, the issue statements were evaluated spatially in the watershed
using maps of existing data, existing scientific studies, and local knowledge. This exercise resulted in a
prioritization of the planning region(s) that each issue was the most relevant and urgent in the
watershed.

Planning Regions
Redeye
The Redeye Planning region
includes the Redeye River and
tributaries and City of Sebeka.

Wing
The Wing Planning Region includes
the Wing River, the Lower Leaf
River, and the watershed pour point. Cities
include Parkers Prairie, Hewitt, and Verndale.

Middle Leaf
The Middle Leaf Planning Region
includes Bluff Creek and the middle
portion of the Leaf River. Cities include New York
Mills, Bluffton, and Wadena.

Upper Leaf
The Upper Leaf Planning Region
includes the Leaf Lake Chain and
the headwaters of the Leaf River. Cities include
Henning and Deer Creek.

The issue statements in the following pages are prioritized as high, medium or low for each planning
region. Numerous factors were considered in the prioritization, including but not limited to NRCS
Resource Concerns identified by the local work groups (Appendix E), Citizen Advisory Committee
prioritization (Appendix F), and water quality impairments (WRAPS 2016). High priority indicates the
Planning Region where this issue will be addressed first during implementation.
The issue statements were then reviewed by the Policy Committee in July 2019 for their input. They
accepted the list as presented with a few minor revisions and additions. All these efforts have resulted in
the final issue statements list in this section.

Issue Prioritization
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Tier 1 Issues
Tier 1 are the most important issues that will be the focus of implementation efforts in the 10-year plan.
They had a “high” ranking in at least one planning region and lined up with NRCS Resource Concerns.
Planning Region priority is noted with:
High;
Medium;
Low.
Category

f

r

Resource

Issue Statement

NRCS Resource
Concern

Drinking
water

Shallow groundwater is highly
vulnerable to contamination
from numerous sources.

Water Quality
Degradation – Excess
nutrients in groundwater

Streams,
Lakes

Soil erosion and runoff can
cause sediment and nutrient
enrichment and low dissolved
oxygen in lakes and streams.

Soil Erosion – sheet rill;
Water Quality
Degradation – Excessive
sediment in surface waters

Streams

E.coli impairments in streams
can make them unsafe for
recreation.

Water Quality
Degradation - Excess
pathogens/chemicals from
manure, biosolids or
compost

Lakes

Projected development pressure
and conversion of seasonal
Water Quality
properties to fulltime homes has
Degradation – Excess
the potential to negatively affect
nutrients in surface water
lake water quality and riparian
habitat.
Soil health has the potential to

Agricultural
impact agricultural productivity
land
and water-holding capacity.

Forests,
Grasslands

Issue Prioritization

Fragmentation and degradation
of upland habitat by changes in
land use can cause a loss of
perennial vegetative cover and
impact land resilience, habitat,
surface, and ground water
quality.

Planning
Region

Soil Erosion – Organic
matter depletion

Inadequate Habitat for
Fish & Wildlife – Habitat
Degradation & Habitat
Continuity
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Tier 2 Issues
Tier 2 issues are important and will be addressed as time and funding allows. They received “medium”
ranking in at least one planning region but no “high” rankings and do not line up as directly with NRCS
Resource Concerns. Planning Region priority is noted with:
High;
Medium;
Low.
Category

Issue Prioritization

Resource

Issue Statement

Wetlands

Wetlands are in continued need of protection, which
helps with precipitation storage, maintaining lake
water levels, and habitat.

Shallow
lakes

Lakes with identified high phosphorus sensitivity,
outstanding biological significance, wild rice, and
shallow depths may not be sufficiently protected,
which affects fish and wildlife habitat quality.

Streams

Connectivity barriers in streams (culverts & dams) can
negatively impact fish habitat and stream
geomorphology.

Streams

Altered hydrology associated with a change in the
water quantity, timing, and variability of flow in water
courses can impact stream geomorphology, channel
stability, and cause streambank erosion.

Aquifer

Groundwater sustainability, the amount of
groundwater available, may be vulnerable in the face of
increased agricultural irrigation withdrawal.

Planning Region
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Tier 3 Issues
Tier 3 issues were identified in the planning process but will not be a priority in this 10-year plan. This is
because they are either a low priority, emerging issues, and/or already addressed in other existing plans.
•

Aquatic invasive species (AIS)– being covered by AIS plans and AIS funding

•

Flooding –low risk and low damage in this watershed

•

Increased public access to hunting land and public waters – public access has limited or no link to
water quality and was a low priority for citizens

•

Beaver dams are affecting stream flow and connectivity – addressed in the connectivity issue and
implementation table on page 98 of this plan.

•

Road salts and water softener salts can affect water quality and habitat – emerging issue

Emerging Issues
Contaminants of Emerging Concern
Since the dawn of the industrial age, humans have been creating new chemicals for numerous uses.
Water quality studies and monitoring in Minnesota have found contaminants from products or sources
we never expected in places we never expected, like lakes, rivers, groundwater, and drinking water.
These contaminants include pharmaceuticals, estrogenic compounds, pesticides, Teflon,
perfluorooctanoic acid (PFOA), PFCs in fire-fighting foam, microplastics, and many others. These
contaminants are an emerging concern in drinking water, and with a surficial sand aquifer, the LWR
Watershed is vulnerable to contamination. The Minnesota Department of Health has a Contaminants
of Emerging Concern program that can be found on their web page:
https://www.health.state.mn.us/communities/environment/risk/guidance/dwec/index.html

Keeping Water Local
Minnesota is blessed to have abundant surface and groundwater resources. Other areas of North
America have insufficient water for their desired land uses, and there have been attempts in the past to
obtain water from Minnesota. This plan supports keeping water local.
Chlorides
Too much chloride in lakes and streams can be harmful to fish and aquatic life and contaminate
groundwater. In dense metropolitan areas such as Minneapolis, chloride is a major issue for water
quality. In the LWR Watershed, it is a Tier 3 issue of which to be vigilant. Chloride can come from
numerous sources including road salts, water softener salt, fertilizer, manure, and dust suppressant. The
Minnesota Pollution Control Agency has a chloride program that can be found on their website:
https://www.pca.state.mn.us/water/chloride-salts
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Rural Stormwater Systems
Much of Minnesota’s farmland was originally too wet to farm. Drainage systems, including ditches, have
been installed to drain agricultural lands, and provide conveyance systems for large rain events in rural
areas. Statute 103E.005 defines drainage systems as “a system of ditch or tile, or both, to drain property,
including laterals, improvements, and improvements of outlets, established and constructed by a
drainage authority. Drainage system includes the improvement of a natural waterway used in the
construction of a drainage system and any part of a flood control plan proposed by the United States or
its agencies in the drainage system”. In the LWR Watershed there are different types of ditches including
public and private ditches. Public ditches are administered by the local drainage authority as per 103E,
and construction and maintenance are funded by property owners benefitting from that ditch. Public
ditches include county ditches, which lie within a county, and judicial ditches, which cross county lines.
Altered watercourses are any stream or ditch that has locations that have been straightened. Private
ditches are privately managed by the landowner. It is important for the public to understand what type
of ditches are in their area (Figure 3-3).

Figure 3-3. Ditches in the LWR Watershed.
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Invasive Species
Both aquatic and terrestrial invasive species continue to be an issue in Minnesota. As of winter 2019,
there is one infested waterbody in the LWR Watershed—Adley Lake by Parkers Prairie is infested with
zebra mussels. Otter Tail, Becker, Wadena and Todd counties all have aquatic invasive species programs
involved in many prevention activities such as lake access inspections, public service announcements,
decontamination units, and dock/lift registration. Because these programs are already in place and have
their own dedicated funding source, aquatic invasive species are a Tier 3 issue in the LWRW 1W1P. See
the county websites for more details on their program:
https://ottertailcountymn.us/department/aquatic-invasive-species
https://www.wadenaswcd.org
https://www.co.becker.mn.us/dept/soil_water/ais.aspx
https://www.co.todd.mn.us/divisions/soil-water-conservation-and-development/aquatic-invasive-species

Terrestrial invasive species can also impact the watershed. They can cause damage to perennial
vegetative cover; harm the natural heritage of wetlands, prairies, and forests; and decrease the ability to
enjoy recreational pursuits such as hunting, bird watching, and hiking. Invasive plants such as
buckthorn, garlic mustard, spotted knapweed, or noxious weeds can decrease the biological diversity of
beneficial native plants, harm soils, and harm wildlife. The local SWCDs, townships, and cities manage
terrestrial invasive species with the County Ag Inspector through the Minnesota Noxious Weed Law
(MN Statutes 18.75-18.91), which defines a noxious weed as an annual, biennial, or perennial plant that
the Commissioner of Agriculture designates to be injurious to public health, the environment, public
roads, crops, livestock, or other property. Learn more here:
http://www.eotswcd.org/ag-inspector
https://www.wadenaswcd.org/ag-weed-inspecting
https://www.co.becker.mn.us/dept/soil_water/ag_inspector.aspx
https://www.co.todd.mn.us/divisions/public-works-services/ditch-ag-inspector

Figure 3-4. Tamarack Forest in the LWR Watershed along Highway 10 east of Wadena, MN.
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Climate Change
Minnesota’s climate is already changing and will continue to do so in the future; therefore, it should be
considered in a long-term planning effort, as encouraged in the BWSR Climate Change Trends and
Action Plan. The changes most visible so far include:
Warming during winter and at night. Minnesota has warmed by 2.9◦F between 1895 and 2017.
Increased precipitation and heavier downpours. Long-term observation sites have seen increases in >1-inch
rains, >3-inch rains, and the size of the heaviest rainfall of the year.

The LWR Watershed data shows similar trends as the statewide data. The annual precipitation is
increasing by 0.23 inches per decade, the annual maximum temperature is increasing by 0.17 ◦F per
decade and the annual minimum temperature is increasing by 0.29 ◦F per decade. (DNR Climate Data)
(Figure 3-5 A and B).
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Figure 3-5 A and B. Annual precipitation (a) and maximum and minimum temperature trends (b) for the LWR Watershed
from 1895 - 2018 (DNR Climate Data).

Warmer temperatures and increased precipitation can affect habitat suitability for native fish, wildlife,
plant, and tree species. Warmer winters can allow for northern encroachment of invasive species such as
the Emerald ash borer, crop diseases, and pests such as corn rootworm, and forest pests such as the
Eastern larch beetle (Tamarack forests).
Warmer summers have the potential to increase the irrigation needed to cultivate crops, which uses
more groundwater. Increased precipitation can overwhelm rural stormwater systems, such as ditches,
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that are conveyance systems for larger rain events. Increased precipitation can contribute to more runoff
from the landscape into lakes and streams, having the potential to impact crop yields and water quality.
The LWR Watershed has over 80% of historical wetlands remaining and sandy soils, which helps hold
water on the landscape and infiltrate precipitation into the ground. To address the temperature and
precipitation trends in the watershed, the activities implemented in this plan aim to include both
mitigation (practices that mitigate the effects of climate change by storing carbon in the soil) and
adaptation (enhancing the resiliency of the watershed to future changes) (BWSR 2019). These activities
are addressed in Goal 11. Water Retention (100) and include:
Increasing the use of cover crops, which have deep roots to infiltrate precipitation, maintain soil moisture
(water storage), and store carbon from the atmosphere.
Maintaining current wetland cover to maintain storage in the watershed.
Maintaining and enhancing forests in the watershed, especially in areas of high groundwater recharge.
Maintaining and enhancing stream, ditch, and lakeshore buffers to minimize erosion during storm events.
Keeping surface and groundwater local, and not allowing it to be transported out of state.

Figure 3-6. Wooded wetlands in the Leaf River Valley along Highway 106.
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Section 4. Resource Prioritization
Introduction
During the planning process the Advisory Committee prioritized resources in the watershed depending
on their management needs. Three management strategies were identified for the LWR Watershed Protect, Enhance, and Restore - and are defined below. Major resources in the watershed in the four
resource categories (Surface Water, Groundwater, Habitat, and Land Stewardship) were prioritized
according to their current condition and assigned a management focus based on what type of strategies
will be implemented in this ten-year plan. The Policy Committee approved this prioritization based on
the Advisory Committee recommendations.

Strategy Definitions
PROTECT
The resource is in good
condition (well above the State
standard and/or high quality
for habitat and biodiversity).

ENHANCE
The resource is not impaired
for sediment, phosphorus, or
bacteria but has a biological
impairment, a declining water
quality trend, or some land
disturbance.

RESTORE

Strategy: Increase or maintain current management and permanent
protection practices. The level of risk and value of the resource will
determine whether to improve or maintain current conditions.
Project examples: Private forest management, conservation easements,
maintain native vegetation, protect with zoning, rules and ordinances.

Strategy: Improve resource condition through land management
practices.
Project examples: Improvement projects and land management that
reduce nutrient and sediment loading, increase perennial vegetation,
and/or improve resource condition.

Strategy: Restore impaired resource condition to meet state standards
through targeted land management practices.

The resource is impaired
(surface water), over the state Project examples: Improvement projects and land management that
standard (groundwater) or land reduce the specific impaired parameter (specifically E.coli in surface
highly disturbed.
water and nitrates in drinking water).
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Resource Prioritization
The groundwater in much of the LWR Watershed is shallow, which paired with sandy
soils is sensitive to pollution from land practices. Two groundwater contaminants
found in the LWR Watershed are arsenic and nitrates. Arsenic is naturally occurring,
and an arsenic reduction unit can be installed in homes to filter out this contaminant,
so it will be just an educational focus in this plan. Nitrates found in groundwater are generally from
human activities, and nitrate concentrations are over the State standard (10 mg/L) in some areas of the
watershed (Figure 5-6, page 72). In addition to groundwater quality, agricultural irrigation in the
watershed can effect groundwater quantity. The SWCDs work with local producers on groundwater
sustainability practices such as irrigation scheduling and precision technology. This plan includes
management strategies to protect the drinking water supply, address nitrate levels, and keep sustainable
use of the aquifer in the watershed.
Groundwater Resources
Drinking Water Supply Management Areas (DWSMA). DWSMA boundaries establish a
protection area through extensive evaluation that determines the ten-year time of travel of groundwater
that supplies a public water supply well.
Private wells. Unused, unsealed wells can provide a conduit for contaminants from the land
surface to reach the sources of drinking water.
Non-community Public Water Supplies. Non-community public water supplies provide drinking
water to people at their places of work or play (schools, offices, campgrounds, etc.). Land use and
management activities should consider effects on these public water systems.
Aquifer sustainability. Agricultural productivity in the LWR Watershed requires irrigation because
of the sandy soils. Many irrigators exist in the watershed and usage is tracked by the Minnesota DNR.
Groundwater usage has increased in the watershed from 1988-2017 (Figure 2-15, Land & Water
Resource Narrative) and this increased usage could affect sustainability.

Figure 4-1. Center pivot irrigation in the LWR Watershed.
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Groundwater Contamination Prioritization and Management Strategy
Resource prioritization for the LWR Watershed examines the vulnerability of the aquifer to
contamination to determine the level of management required to protect groundwater quality (next
page). For example, a highly vulnerable setting requires many different types of land uses be managed,
where a low vulnerability setting focuses on a few land uses due to the long recharge time and protective
geologic layer. Areas on the landscape and DWSMAs were prioritized for specific management actions
and targeted as to where management is needed on the landscape (next page, Figures 4-2 and 4-3).
Groundwater contamination is a Tier 1 issue (Section 3). Land was prioritized with a nitrogen
infiltration risk analysis, which considers the land use practices and soil types (infiltration potential) to
identify areas on the landscape that are most vulnerable to nitrogen infiltration. The results were
summarized on a HUC-14 scale for targeting land management practices that reduce nitrogen
infiltration such as nutrient management and irrigation water management (Figure 4-2). This analysis
also yielded the identification of areas with high infiltration and low nitrogen risk, showing the highest
priority areas to protect for groundwater recharge (Figure 4-3). These high recharge areas can be
targeted for forest management and protection.
DWSMAs were prioritized by the Advisory Committee for management in agreement with the
Minnesota Department of Health (MDH) and Minnesota Department of Agriculture’s (MDA) identified
priorities. The Verndale and Wadena DWSMAs are considered vulnerable by the MDH and MDA, and
therefore are targeted for practices that reduce nitrogen infiltration such as nutrient management and
irrigation water management (Figure 4-2). The MDA is currently working with Wadena SWCD on
communication with agricultural stakeholders there. The remaining DWSMAs are considered moderate
or low vulnerability and are targeted for protection. There may be additional DWSMAs classified in the
watershed in the future (MDA).
This prioritization of areas is illustrated in the flow chart on the next page. Plan Goals developed to
address these areas are noted in the flow chart and explained in detail in Section 5. Goals and
Implementation.
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Tier 1 Issue:
Groundwater Contamination

High risk of
nitrogen
infiltration

High groundwater
recharge value

High Vulnerability
DWSMAs

Moderate to low
vulnerability
DWSMAs

Strategy:

Strategy:

Strategy:

Strategy:

RESTORE

PROTECT

RESTORE

PROTECT

Implement
nutrient
management and
irrigation water
management
practices. Seal
unused wells and
old public water
supply wells.

Implement sealing
of unused wells
and old public
water supply
wells.

Implement nutrient
management and
irrigation water
management
practices to reduce
nitrates in drinking
water.
Resources:
Subwatersheds with
High and Moderately
High Nitrogen
Infiltration Risk (Fig. 4-2)

Goal 2:
Nitrogen
Management

Resource Prioritization

Implement forest
and continuous
vegetation
protection practices.
Resources:
Subwatersheds with
High and Moderately
High Nitrogen
Infiltration Risk (Fig. 4-2)

Resources:
Verndale DWSMA
Wadena DWSMA

Goal 6:
Land
Protection

Goal 2:
Nitrogen
Management
Goal 3:
Drinking
Water
Protection

Resources:
New York Mills DWSMA
Parkers Prairie DWSMA
Henning DWSMA
Deer Creek DWSMA
Hewitt DWSMA
Sebeka DWSMA

Goal 3:
Drinking
Water
Protection
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Figure 4-2. Nitrogen infiltration risk in the LWR Watershed. This analysis shows areas
across the landscape that are most vulnerable to high nitrogen infiltration. (HEI). This map
targets cultivated lands for nutrient management and irrigation management practices.
Resource Prioritization

Figure 4-3. Recharge value in the LWR Watershed. This analysis shows areas across the
landscape that have high groundwater recharge potential, but low nitrogen infiltration risk.
(HEI). This map targets forested lands for management and protection.
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Groundwater Sustainability Prioritization and Management Strategy
There is increasing pressure on our water resources, and concerns about the sustainable use of
groundwater is increasing. In this plan, "Groundwater Sustainability" refers to groundwater quantity.
Irrigation can be done more precisely by improving when irrigation is applied (irrigation scheduling)
and where it is applied (variable rate irrigation). Variable rate irrigation (VRI) is the ability to spatially
vary water application amounts across a field to address specific soil, crop and/or other conditions
(Evans, 2013). Local SWCDs currently assist agricultural producers with irrigation scheduling and
would like to increase the adoption of precision irrigation technologies like VRI.
Groundwater sustainability is a Tier 2 issue (Section 3). Groundwater usage is highest in the Wing
River subwatershed and there is additional usage potential in the current groundwater appropriation
permits (Figures 4-4, 4-5). Groundwater sustainability is not fully understood due to the hidden
resource, so the goal is to better understand what is sustainable and continue irrigation scheduling and
other sustainable practices.
Tier 2 Issue:
Groundwater Quantity

High agricultural
irrigation usage
potential

Strategy:

PROTECT
Implement
irrigation scheduling
and variable rate
irrigation practices.
Resources:
Subwatersheds with
high usage potential
(Fig. 4 -5)

Goal 8:
Groundwater
Sustainability
Resource Prioritization
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Figure 4-4. Groundwater appropriation permits in the LWR
Watershed by type (MN DNR).

Resource Prioritization

Figure 4-5. Water usage potential based on current groundwater
appropriation permits (DNR MPARS 2017).
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The surface water resources in the LWR Watershed include streams, lakes, and wetlands,
and overall, they are in good condition. This good condition is likely due to many factors
including but not limited to forest cover, sandy soils (good infiltration), and over 80% of
historical wetlands remaining. The planning process prioritized streams and lakes for
management strategies, but not individual wetlands.
Streams. There are a wide range of stream conditions in the LWR Watershed, but overall, they are
in good condition.
Lakes. The lakes in the LWR Watershed are mainly small and shallow with good quality fish and
wildlife habitat.
Wetlands. The LWR Watershed has over 80% of historical wetlands remaining on the landscape
(personal communication, East Otter Tail SWCD), and public surveys and the Citizens Advisory
Committee indicated that wetlands were a valuable resource in the watershed. Wetlands have many
protections including the Wetland Conservation Act, DNR and protected waters, and the Army Corps of
Engineers. The management focus for wetlands in this plan is PROTECT.
Streams
The LWR Watershed is a stream-based watershed, with 633 stream miles. There are eight stream reaches
impaired for bacteria and six Aquatic Life (IBI) impairments, but no impairments for phosphorus or
sediment. This puts the watershed, overall, in a PROTECT and ENHANCE focus.
E. coli is a bacteria that originates in the guts of warm-blooded animals and can cause humans to become
sick. A bacteria impairment indicates that a water body has more bacteria than the state standard. The
most common sources of E. coli are humans, livestock, and birds. The bacteria impairments in the LWR
Watershed are relatively close to the standards, and in the Total Maximum Daily Load (TMDL) Study all
but one reach (Bluff Creek) had the required reductions at high flows. In general, impairments at high
flow conditions can indicate bacteria loading from runoff, while impairments at low flow conditions can
indicate a chronic bacteria problem or point sources.
The WRAPS identified six stream reaches that were a high priority for protection due to their healthy
fish and macroinvertebrate community and high habitat quality (Redeye WRAPS). There are also five
designated trout streams in the watershed, although none currently support trout.
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Stream Prioritization and Management Strategy
The stream reaches in the watershed were prioritized by Tier 1 vs Tier 2 issues, and management
strategies were developed to address the waterbody’s current condition (Figure 4-6). The number in
parentheses after the stream name is the specific numerical code for that stream reach or Assessment
Unit Identification (-AUID).
24 Stream Reaches Assessed
(Figure 1)

Tier 2 Issues:
Connectivity & Habitat

Tier 1 Issues:
Bacteria & Soil Erosion

IBI Impairments

IBI Impairments

sediment, dissolved
oxygen

Connectivity

Strategy:

Strategy:

Strategy:

Strategy:

RESTORE

ENHANCE
ENHANCE

ENHANCE
ENHANCE

PROTECT
PROTECT

E.coli load reduction

Sediment load
reduction through
land management
practices
Resources:
Leaf River (-506)
South Bluff Creek (-553)
Trib. to Leaf River (-557)
Trib. to East Leaf Lake (-554)

Bacteria
Impairments

through projects such
as SSTS maintenance,
and cattle fencing.
Resources:
Bluff Creek (-515)
Oak Creek (-516)
Wing River (-560)
Trib to Redeye River (-526)
Redeye River (-503)
Leaf River (-514)
Leaf River (-505)
Union Creek (-508)

Goal 4:
Bacteria
Reduction

Resource Prioritization

Stressors:

Goal 1:
Land
Management

Stressor:

Modify Hewitt
Dam to fishway

Resources:
Wing River (-559)

Goal 10:
Aquatic
Habitat
Enhancement

No Impairments

Protect and enhance
riparian habitat,
preserving
catchment land
Resources:
Redeye River (-502, 503)
Blue Creek (-541)
South Bluff Creek (-530)
Deer Creek (-511)
Willow Creek (-525)
Leaf River (-501, 504)
Hay Creek (-513)
Trib to South Bluff Creek (-528)
Unnamed Creek (-539)

Goal 6:
Land Protection
Goal 9: Riparian
Habitat
Enhancement
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Figure 4-6. Assessed stream reaches in the Redeye WRAPS showing prioritization.
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Lakes
There are 73 lakes of at least 10 acres in surface area in the LWR Watershed and none of them are
impaired for eutrophication (over the State standards for phosphorus, chlorophyll a and transparency)
(Redeye WRAPS). In fact, most of the lakes are small and shallow and classified as Natural Environment
Lakes. Natural Environment Lakes have greater protections than the other classifications in the County
Shoreland Ordinances, such as setbacks and lot size requirements (Table 4-1).
The Leaf Lake Chain includes East, Middle and West Leaf lakes, and are the only lakes in the watershed
that are classified as Recreational Development Lakes. West Leaf Lake has a declining trend in
transparency from 1996-2019, with a decrease of approximately 1.4 feet per decade (MPCA website).
Table 4-1. The different Lake Shoreland Classifications in Minnesota and differing requirements for building in the County Shoreland
Management Ordinances.

General Development

Recreational
Development

Natural Environment

General Development Lakes
usually have more than 225
acres of water per mile of
shoreline and 25 dwellings
per mile of shoreline, and are
more than 15 feet deep.

Recreational Development
Lakes usually have between
60 and 225 acres of water per
mile of shoreline, between 3
and 25 dwellings per mile of
shoreline, and are more than
15 feet deep.

Minimum Water
Frontage and Lot
Width

Otter Tail, Todd, Becker:
100 ft
Wadena:
300 ft

Otter Tail, Todd, Becker:
150 ft
Wadena:
300 ft

Otter Tail, Todd: 200 ft
Becker: 250-350 ft*
Wadena: 300 ft

Minimum Lot Area

Otter Tail, Todd, Becker:
20,000 ft2
Wadena:
80,000 ft2

Otter Tail, Todd, Becker:
40,000 ft2
Wadena:
80,000 ft2

Otter Tail, Todd, Wadena:
80,000 ft2
Becker:
120,000-140,000 ft2*

Definition
(MN DNR)

Natural Environment Lakes
usually have less than 150 total
acres, less than 60 acres per
mile of shoreline, and less than
three dwellings per mile of
shoreline. They may have
some winter kill of fish; may
have shallow, swampy
shoreline; and are less than 15
feet deep.

Minimum Setback
from Ordinary High
Water Level

All: 75 ft

All: 100 ft

Otter Tail: 200 ft
Todd, Becker, Wadena: 150 ft

Number of lakes in
the LWR Watershed

0

3
(Leaf Lake Chain)

70

*Becker county NE lakes are separated into 3 tiers and each has a different lot width and minimum lot area.
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Lake Prioritization and Management Strategy
The lakes in the watershed were prioritized by Tier 1 vs Tier 2 issues, and management strategies were
developed to address the waterbody’s current condition.

73 Lakes

Tier 1 Issue:
Development
pressure on lakes

3 lakes,

Declining trend
Recreational
Development

70 lakes,

Stable, improving, or
not enough data
Natural
Environment

Strategy:

Strategy:

Strategy:

ENHANCE

PROTECT

PROTECT

Reduce
phosphorus
load
Resources:
West Leaf
Middle Leaf
East Leaf

Goal 5:
Phosphorus
Reduction
Resource Prioritization

Tier 2 Issues:
Phosphorus sensitivity,
shallow, wild rice,
biological significance

Increase
protection in
catchments
Resources:

Gourd
Snow
Grass
Mud
North Maple
South Maple
Tamarack
Wolf

Goal 6:
Land
Protection

Protected by
NE status and
wetlands
Resources:

All other lakes

No specific
goal

48

The land in the LWR Watershed is a mosaic of cultivated lands, pastures, wetlands,
forests, and grasslands. The land condition has changed from past conditions due to
human settlement, which can decrease soil productivity, animal and plant species
diversity, surface and groundwater quality, and increase erosion. A primary focus of this
plan is to promote land management practices that allow us to be better stewards of the landscape. This
focus is highlighted in the watershed vision statement (page 1). Feedback from local farmers and land
managers in both the Agriculture and Groundwater report (Appendix D) and the NRCS Work Group
ranking (Appendix E) suggests a willingness to implement and receive recognition for implementing
land stewardship practices.
Land Resources
Forests. Forests are important for habitat, minimizing erosion, and infiltrating precipitation.
Forests on average produce about 55% less runoff than cultivated land with conventional tillage methods
(Anderson & Kean 2004). About a third of the LWR watershed is forested in a mixture of pines, oaks,
aspen, and birch. Much of these forested lands have a low likelihood of conversion to other land uses,
but there are some marginal areas that have suitable soils for non-forested land uses such as agriculture.
Grasslands. Like forests, grasslands are important for habitat, minimizing erosion, and infiltrating
precipitation. Grasslands on average produce about 50% less runoff than cultivated land with
conventional tillage methods (Anderson & Kean 2004). About a quarter of the watershed is in pasture
and grassland. There are a variety of land management practices for grasslands including rotational
grazing, Conservation Reserve Program (CRP), Conservation Reserve Easement Program (CREP), and
Reinvest in Minnesota (RIM). CRP contributes to the amount of grassland in the watershed. Rotational
grazing can be a great way to maintain perennial vegetation while improving soil health and maintaining
economic sustainability.
Cultivated lands. Cultivated lands are paramount to our survival as they produce the nation’s food
supply. There are various land management practices that can enhance soil health while also reducing
soil erosion to streams and lakes and minimize impacts to groundwater including cover crops and
reduced tillage practices. CRP is also a way to add continuous vegetative cover to cultivated lands for the
period of the CRP contract.
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Figure 4-7. Agricultural land in the LWR Watershed.

Tier 1 issues in the Land Stewardship category include soil health, erosion and loss of perennial
vegetative cover. In each of the land resources above, there are different ways to manage the land that is
also good for maintaining water quality and habitat. These management practices have differing time
periods and levels of enhancement and protection (Table 4-2).
Table 4-2. Management strategies and their time period for different land covers.

Management Practice
Soil health practices
including cover crops and
tillage management
Irrigation best management
practices and precision
agriculture technologies

Practice
Time Period

Forest

Grassland

Crop
Land

Management
Strategy

Annual

ENHANCE

Annual

ENHANCE

Nutrient best management
practices

Annual

RESTORE

Rotational Grazing

Annual

ENHANCE

Forest 2C tax classification

Annual

ENHANCE

Forest Stewardship Plan

10 years

ENHANCE

10-15 years

ENHANCE

8, 20 or 50
years

PROTECT

Conservation Easements

Permanent

PROTECT

Fee Title Acquisition

Permanent

PROTECT

Conservation Reserve
Program (CRP)
Sustainable Forest
Incentive Act (SFIA)

Resource Prioritization

Goal

Goal 1.
Land
Management

Goal 2.
Nitrogen
Reduction

Goal 6.
Land
Protection
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Land Management Prioritization
During plan development, the Advisory Committee needed to determine a way to prioritize where to
add management and protection in each land type (forests, pasture, cultivated). This discussion
spanned four meetings and included determining where is the most risk and need for new management
practices, and where best management practices are currently being implemented.
First, land cover and land ownership data were obtained from the Redeye Watershed Landscape
Stewardship Plan to determine what acres are permanently protected. In this plan, permanently
protected land includes public water, wetlands (WCA), public land, Sustainable Forest Incentive Act
lands (SFIA), easements, and buffers (Buffer Law). These acres were labeled “Protected Land”.
The Groundwater and Agriculture report and discussions at the Advisory Committee and Policy
Committee recognized that beneficial land stewardship practices are already occurring on the landscape.
Data summarizing known management practices were obtained from NRCS, USDA (CRP), and BWSR.
These acres were labeled “Known Management”.
The Advisory Committee acknowledged that the remaining acres of the watershed could either 1) not
have best management practices; or 2) have best management practices that aren’t recorded in the local
data. For this reason, these acres were called “Unknown Management”.
To narrow down the “Unknown Management” category for targeting new management practices in this
plan, two analyses were used. For forests, an analysis to determine where forests are most at risk for
conversion to non-forested land uses (based on soils conducive to farming) was completed (Figure
4-10). For pasture and cultivated lands, an analysis to determine the top 25% of pasture and cropland
acres with the most erosion risk was completed (Figure 4-11). In a second step, PTMApp was used to
quantify benefits for implementing source reduction practices (cover crops and nutrient management)
on these pasture and cropland acres.
The acres determined to have the most risk for affecting surface and groundwater quality based on the
two analyses were labelled “1st Priority Unknown Management”. The remaining acres that were not
deemed high risk are “2nd Priority Unknown Management”. These acres are low risk because they have
lower potential for soil erosion and forest loss.
This land prioritization will guide the majority of the implementation work in this plan, and plan goals
are targeted in the “1st Priority Unknown Management” acres (Figure 4-8, 4-9). Figures 4-10 and 4-11
will guide where to start implementation first. Watershed partners will start in the red and orange areas
first, which show the most “1st Priority Unknown Management” acres to work on. Appendix B provides
the numbers of each analysis shown in Figure 4-10 and 4-11 and can be used for tracking progress
during implementation.
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Figure 4-8. Land Prioritization.
Resource Prioritization
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Figure 4-9. Implementation focus and activities for Land Prioritization.
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Figure 4-10. Forest lands at risk for conversion to agricultural
practices.

Resource Prioritization

Figure 4-11. Soil loss risk in the LWR Watershed. This analysis identifies the top 25%
of cultivated and pasture acres with the most erosion potential (HEI Tech Memo).
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Habitat in the LWR Watershed is tied to both surface water resources and land resources
and is included in those prioritizations in the previous pages. Quality habitat is essential
for biodiversity (Figure 4-12) and ecosystem services. Ecosystem services are the benefits
to people from nature. These benefits include food, water purification, carbon
sequestration, soil stabilization, recreation, increased infiltration for water storage, and cultural values,
among others (The Nature Conservancy).
There are three main categories of habitat, and in all of them the more diverse the landscape, the more
biodiversity is possible (Figure 4-12). There are two Tier 2 habitat issues: protecting shallow lakes and
restoring connectivity (Section 3). Habitat is an added benefit in many of the plan goals including Land
Management, Land Protection, Riparian Habitat, and Connectivity. Currently, there is not an adequate
way to measure ecosystem services, but this concept is emerging and there will likely be a way to
measure it in the next decade.
Habitat Resources
Aquatic. Aquatic habitat in the LWR Watershed consists of streams, lakes, and wetlands. This
habitat is important for fish, aquatic insects, and other aquatic organisms. Barriers such as dams
and culverts can fragment aquatic habitat.
Riparian. Riparian habitat in the watershed is important for reptiles and amphibians including
frogs and turtles, wildlife such as otters and fishers, and shorebirds. Riparian vegetation is also important
in filtering sediment from runoff and stabilizing the stream banks to prevent erosion.
Upland. Upland habitat in the watershed is important for wildlife such as foxes and deer, songbirds,
birds of prey, pollinators, and more. A recent Breeding Bird Survey* indicated that out of 210 Minnesota
bird species, 58% of those species show negative population trends. A lack of suitable habitat is a major
cause of decline in these species. Habitat protection and enhancement, CRP, CREP, and precision
farming techniques are listed as ways to protect and bring back Minnesota Bird populations (MPR
News). Upland habitat management and protection is addressed in Goal 1. Land Management and Goal
6. Land Protection.
*The Breeding Bird Survey is jointly coordinated by the USGS Patuxent Wildlife Research Center, the Canadian Wildlife
Service, and the National Wildlife Research Center.
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Figure 4-12. Habitat diversity related to biodiversity.
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“Enhance” Focus Summary
A summary of the ENHANCE priority areas for all LWR Watershed resource categories (Surface Water,
Groundwater, Habitat, and Land Stewardship) are highlighted in the map below (Figure 4-13).
Resources are color-coded based on their reason for being categorized as “Enhance”.

Figure 4-13. Summarization of the “Enhance” management focus areas.
Resource Prioritization
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“Protect” Focus Summary
A summary of the PROTECT priority areas for all LWR Watershed resource categories (Surface Water,
Groundwater, Habitat, and Land Stewardship) are highlighted in the map below (Figure 4-14).
Resources are color-coded based on their reason for being categorized as “Protect”.

Figure 4-14. Summarization of the “Protect” management focus areas.
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Section 5:
Goals and
Implementation

Section 5. Goals and Implementation
The LWR1W1P Targeted Implementation Schedule is organized by goal, so this section combines goals
and implementation by:
1. highlighting each Measurable Goal,
2. showing where implementation will take place on the targeting map(s), and
3. listing the Targeted Implementation Schedule actions and costs.
The Advisory Committee thought this formatting layout will allow this plan to be easily used in
implementation, because each goal and implementation table can stand alone from the plan and easily fit
into grant applications. The information can also be used for targeted outreach efforts specific to a
particular goal.

Measurable Goals
Measurable goals identify the desired change in the resource of concern and indicate how progress will
be measured. Goals are developed to address all the issues, although it is not a one-to-one process as a
single goal can address multiple issues. The quantity of how much progress implementation can make
toward goals and changes to the resource condition are determined with models and data analysis. Some
goals such as E. coli and Drinking Water Protection were determined using eLINK data. Other goals
such as Nitrogen Management, Land Management, and Phosphorus Reduction were determined using
the Prioritize, Target, and Measure Application (PTMApp).
The measurable goals were developed by the Advisory Committee over the course of three meetings.
They started with general concepts, and then became measurable when data and analyses were agreed
upon for measuring the goals.
The goals are listed in two tiers. Tier 1 goals address primary Tier 1 issues and will be the focus of
implementation in this plan. Tier 2 goals will be implemented as time and funding allow. Since there are
no turbidity or phosphorus impairments in the watershed, many of these goals are to increase land
management to prevent any further degradation, maintain current conditions, or increase protection.

Tier 1 Goals
1.
2.
3.
4.
5.

Land Management
Nitrogen Management
Drinking Water Protection
Bacteria Reduction
Phosphorus Reduction

Goals and Implementation

Tier 2 Goals
6.
7.
8.
9.
10.
11.

Land Protection
Wetland Protection
Groundwater Sustainability
Riparian Habitat Enhancement
Aquatic Habitat Enhancement
Water Retention

60

This section describes each goal along with the following items.
Description: The basis for the goal and how it will be
addressed in implementation.
Issues Addressed: Which plan issues this goal addresses.
NRCS Resource Concerns: Which NRCS Resource
Concerns this goal addresses.
Prioritization and Targeting: Where the first priority is for
implementation and what resources will be targeted.
Planning Region priorities are identified by color coding
(Figure 5-1).
Short-term Goal: The quantity of how much will be
achieved during the 10-year plan time period, indicated in
a circle (Figure 5-1).

Wing Planning
Region:
Short-term Goal
Figure 5-1. Example showing Planning Region Prioritization
and short-term goal for a specific planning region. Planning
region color coding:
High
Medium
Low.

Long-term Goal: The desired future condition.

Targeted Implementation Schedule
The Targeted Implementation Schedule outlines the actions that will be taken during implementation of
the plan to achieve each goal, who will do them, where they will be targeted, and how much it will cost.
Funding is summarized in three categories (Table 5-1). Each action in the Targeted Implementation
Schedule has a funding level associated with it. If there is cost-share funding involved, sometimes an
action has two or three funding levels. A funding level of 1,2 means that it is an action that LGUs are
currently doing that they will do more of with increased watershed-based funding.
Table 5-1. Funding levels in the LWR Watershed.

Funding Level

1
2
3

Description
Current baseline funding for the watershed for all programs.
Obtain watershed-based funding and competitive grants.
Partner funding (NRCS, MPCA, DNR, CRP, etc).

The implementation of this plan will take coordination between watershed partners and multiple
funding sources. Implementation is a balancing act between planned landscape management (“Manage
It”), protected lands maintenance (“Keep It”), constructed environmental enhancements (“Fix It”) and
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“Analysis and Information” (Figure 5-2). In the LWR Watershed, the pressure is mostly applied to the
“Manage It” strategy. Each action in the Targeted Implementation Schedule has an Implementation
Program associated with it.

Implementation: A Balancing Act

Figure 5-2. Implementation programs for the Redeye 1W1P.

The LWR1W1P drew on actions from existing local plans, along with additional actions added by the
Advisory and Policy Committees. Each action in the Targeted Implementation Schedule notes the
source of that action. Acronyms are listed in Table 5-2.
Table 5-2. Existing plans and reports that actions were drawn from for the LWR Watershed 1W1P.

Plan/Report
Acronym
WRAPS
LSP
GWA
NRCSWG
WP
1W1P
GRAPS
NFMP

Goals and Implementation

Plan/Report Name
MPCA Watershed Restoration and Protection Strategy
Landscape Stewardship Plan
Groundwater and Agriculture Report
Local NRCS Work Group priorities
Existing Otter Tail, Wadena, Todd and Becker County Water Plans
This current One Watershed One Plan effort
MDH Groundwater Restoration and Protection Strategy
Nitrogen Fertilizer Management Plan
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Goals 1 and 2: Multiple Benefits
“Water quality begins on the land.” – Kent Solberg, Citizen Advisory Committee member
The Advisory and Policy Committees recognize that the land management practices that will be
implemented through this plan have multiple benefits and can make progress towards multiple plan
goals. Land management practices can be stacked on the landscape to provide benefits to both surface
and ground water quality. For example, Goal 1 focuses on practices that reduce erosion to surface water
and build soil aggregate formation including cover crops and reduced tillage. Goal 2 focuses on
practices that reduce nitrogen infiltration to the groundwater such as nitrogen management and
irrigation water management. Goals 1 and 2 complement each other and together comprise a holistic
management of surface and groundwater resources (Venn Diagram Figure 5-3 and Map Figure 5-4).

Land Management Goal 1

Surface Water Resource focus

Highest Soil Erosion Potential Target

Goal 2 Nitrogen Reduction

Resource focus Ground Water

Target Highest Nitrogen Infiltration Potential

Add soil health practices to 20% of Short-term Goal
acres with highest soil erosion
potential, starting with those with
the best sediment reduction benefit.

Short-term Goal Nutrient Management and Irrigation
Water Management on the acres that
overlap with Goal 1 acres.

Add soil health practices to all acres Long-term Goal
with highest soil erosion potential.

Long-term Goal Nutrient Management and Irrigation
Water Management on all acres with
highest nitrogen infiltration risk.

Figure 5-3. Holistic look at Goals 1 and 2 and how they overlap. These acres are mapped on the next page, Figure 5-4.
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Figure 5-4. Targeted acres for Goals 1 and 2.
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Goal 1. Land Management
Promote and increase known land management, including soil health practices,
sustainable grazing practices, and forest management, in 20% of 1st priority
unknown management acres identified per planning region.
Description
There are no phosphorus or turbidity
impairments in the LWR Watershed, so this
goal addresses increasing management
practices (e.g. forest stewardship plans,
grazing plans, cover crops) on the landscape
to prevent future impairments. The
Agriculture and Groundwater report and the
NRCS local work group priorities highlight
the need for additional technical and financial
assistance for landowners to implement these
practices. These practices provide multiple
benefits such as increased soil aggregation,
reduced wind erosion, continuous vegetative
cover on the landscape, and carbon storage,
while reducing phosphorus, sediment, and
nitrogen to lakes and streams.

Issues Addressed
Soil Health
Soil Erosion & Runoff
Loss of Perennial Vegetative Cover

NRCS Resource Concerns
Soil Erosion - Organic matter depletion
Soil Erosion - Sheet rill
Inadequate Habitat for Fish & Wildlife –
Habitat Degradation & Habitat
Continuity

Metric
Number of acres of cover crops, tillage
management, grazing plans, and forest
stewardship plans.

Goals and Implementation

Redeye:
3,459 acres
Middle Leaf:
3,998 acres

Upper Leaf:
7,146 acres

Wing:
6,846 acres

Prioritization and Targeting
Planning Region Prioritization:

High

Medium

In Section 4, planning regions were prioritized by
land resources using a soil erosion risk analysis for
cultivated and pastureland (Figure 4-10) and a risk of
conversion analysis for forested land (Figure 4-11).
This goal focuses on implementing management
practices on the landscape (e.g. forest stewardship
plans, grazing plans, cover crops, reduced tillage) in
these targeted areas. The short-term goal is 20% of
the long-term goal acreage.
Phosphorus, sediment, and nitrogen benefits to
surface water of source reduction practices on these
priority acres were measured with PTMApp at edgeof-field and are illustrated on page 67.
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Goal 1. Land Management
The land prioritization (pages 51-52) determined the long-term goal for land management. The Advisory
Committee determined they could make 20% progress as the short-term goal during this 10-year plan based on
effort and available funding (Table 5-1).
Table 5-1. Long-term goal acreage for the watershed. The short-term goal is to implement management practices on 20% of the long-term
acres.

Planning Region

Forests
Grassland &
Pasture
Cultivated
Land
Total

Redeye
LongShortterm
term
Goal
Goal

Upper Leaf
LongShortterm
term
Goal
Goal

Middle Leaf
LongShortterm
term
Goal
Goal

Wing
LongShortterm
term
Goal
Goal

6,231

1,246

4,025

805

4,207

841

5,395

1,079

7,246

1,449

9,591

1,918

6,330

1,266

5,724

1,145

3,817

763

22,112

4,422

9,454

1,891

23,111

4,622

17,294

3,459

35,728

7,146

19,991

3,998

34,230

6,846

To measure water quality benefits from land management practices PTMApp source reduction was run for the
targeted grassland, pasture and cultivated land. Benefits are summarized for the long-term goal and short-term
goal in Appendix H. In order to summarize benefits for the short-term goal, all the source reduction practices
were ranked per planning region based on median sediment benefit. Practices were summed until they met the
acreage of the short-term goal. These short-term goal benefits are summarized on the next page for each planning
region (Figure 5-5). Benefits are tracked at edge-of-field for each individual BMP, but water quality benefits are
also summarized at the pour point of the watershed to relate the BMPs to resource condition. There is a
Watershed Pollutant Load Monitoring Network (WPLMN) long-term water quality monitoring site at the pour
point of the watershed that can track changes in nutrient loads leaving the watershed over time.
Management recommendations for targeted forests were taken from the Redeye Watershed Landscape
Stewardship Plan, which includes recommendations for targeting enhancement, restoration and protection of
forests per Planning Region of the LWR Watershed (Figure 5-5). The number of forest stewardship plans was
determined by using the average size of plan from the LSP (124 acres/plan).
LSP Definitions:
Enhance: Changing forest species composition.
Restore: Establishing new forest.
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Land Management Implementation Short-term Goal Benefits Summary
Redeye

Middle Leaf

Cultivated and Pasture Land
Median Edge of Field Benefits:

Cultivated and Pasture Land
Median Edge of Field Benefits:

2,765 acres; 99 parcels
359 lbs phosphorus
2,875 lbs nitrogen
1,138 tons sediment

3,946 acres; 61 parcels
521 lbs phosphorus
4,178 lbs nitrogen
1,180 tons sediment

Forest
Management Summary:

Forest
Management Summary:

1,246 acres; 10 plans
Restore a 1-2 mile wide buffer around the Redeye
River, restore and enhance a buffer around Hay
Creek, carry out a crop tree release of
oaks and clear-cut stands of
50-60 yr old aspen
south of Sebeka.

841 acres; 7 plans
Enhance wildlife habitat in the central
and northern portions of the
planning region and along the
Leaf River.

Wing

Upper Leaf
Cultivated and Pasture Land
Median Edge of Field Benefits:

Cultivated and Pasture Land
Median Edge of Field Benefits:

7,925 acres; 121 parcels
1,022 lbs phosphorus
8,189 lbs nitrogen
3,184 tons sediment

7,208 acres; 148 parcels
948 lbs phosphorus
7,601 lbs nitrogen
2,505 tons sediment

Forest
Management Summary:

Management Summary:

805 acres; 7 plans
Enhance habitat along the
Leaf River Corridor.

Forest

Watershed Pour Point Benefits:
1,585 lbs phosphorus
12,740 lbs nitrogen
1,110 tons sediment

1,079 acres; 9 plans
Restore a 1-2 mile wide buffer around
the Redeye River.

Figure 5-5. Targeted acres and benefits for land management practices. The map shows the acres that comprise the long-term goal to provide flexibility on where to work. The benefits reported are for the short-term goal.
Goals and Implementation

67

Goal 1. Land Management Implementation Schedule

Develop a media campaign about
land management options.
Hold an annual land use
coordination meeting to update on
any ordinance changes.
Update comprehensive plan and
consider county-wide zoning.
Pasture

2029-2030

2027-2028

Program

2025-2026

Source

Targeted
Resources

Lead/
Supporting
entities

2023-2024

Implementation Action
General
Design and maintain a method to
inventory current practices and
track new practices.
Provide Technical Assistance for
land management programs (crops,
pasture and forest)

Funding
Level

10-year
Measurable
Outcome

2021-2022

The Advisory Committee decided to have an individual line item for a minimum of one staff full-time-equivalent (FTE) devoted to technical assistance. The rest of the actions
are the cost for just the implementation of the action. The outreach activity costs were determined by taking the total the Planning Team wanted to spend on outreach and
dividing it by the number of individual outreach actions. When there is more than one funding level for an action, the costs are additive not cumulative. A level ½ means that
this action is currently occurring, but it will be increased with watershed-based funding.

Total 10year cost
$795,000

GWA, 1W1P

2

--

Complete tracking
system

SWCDs, NRCS

●

●

●

●

●

$15,000

GWA, 1W1P

2

1st Priority Acres
(Tbl 5-1, Fig 5-5)

Minimum of
1 Staff FTE

SWCDs

●

●

●

●

●

$750,000

2

Absentee
landowners in 1st
Priority Acres
(Fig 5-5)

1 complete media
campaign strategy

SWCDs

●

●

●

●

●

$15,000*

--

Annual meeting

Counties,
SWCDs, cities,
townships

●

●

●

●

●

$15,000*

Otter Tail County

Plan adopted

OT County

●

●

1W1P

1W1P
1W1P

2
2

$0
$2,600,000
$500,000

Provide financial assistance for
writing and assisting in rotational
grazing plans.

1W1P,
WRAPS,
NRCSWG

1st Priority Acres
(Tbl 5-1, Fig 5-5)

2 systems/year

Establish a managed pasture
program (similar to an SFIA model).

1W1P

1st Priority Acres
(Tbl 5-1, Fig 5-5)

5% of priority
pasture acres
(Table 5-1)

SWCDs, NRCS
SWCDs, BWSR,
TNC

●

●

●

●

●

●

●

●

$500,000
$800,000
$800,000

*This outreach action is an equal portion of the full outreach budget.
Table continued on next page…
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2029-2030

2027-2028

2025-2026

Source

Targeted
Resources

Lead/
Supporting
entities

2023-2024

Implementation Action

Progra Funding
m
Level

10-year
Measurable
Outcome

2021-2022

Goal 1. Land Management Implementation Schedule

Cropland
Implement soil health practices such
as cover crops, reduced tillage, etc.
Connect members of the public and
lake associations with farmers to
build relationships.

GWA,
WRAPS,
1W1P,
NRCSWG

GWA

Develop individual farm plans that
GWA
are resource driven and incorporate
long-term management practices.
Facilitate and foster a peer to peer
learning exchange and crop advisory GWA, 1W1P
teams.
Provide education and outreach to
1W1P
co-ops and producers to build trust
and increase coordination.
Implement the Conservation Reserve
1W1P
Program (CRP).
Increase the number of farms and
1W1P
acres with Minnesota Ag Water
Quality Certification Program.
Support and encourage the
development of local markets for
GWA, 1W1P
alternative crops (barley, hemp,
hops).
Conduct university research locally
GWA
and promote more research in the
watershed.
Goals and Implementation

2
2

1st Priority Acres
(Tbl 5-1, Fig 5-5)

20% of
Priority Cultivated
Acres (Table 5-1).
Pace: 1,000 acres/year
40 parcels/year

SWCDs, NRCS

All

Annual Breakfast on
the farm
and farm
demonstration

Community
members,
SWCD, OTC,
OTCOLA, Lake
Assoc., Co-ops

1st Priority Acres
(Tbl 5-1, Fig 5-5)

2 plans/year

SWCDs, NRCS

All

1 complete media
campaign strategy

SWCDs,
landowners

●

●

●

●

●

Total 10-year
cost
$3,020,000
$10,000
$745,000
$745,000
$5,000

●

●

●

●
$15,000*

●

●

●

●

●

Included in tech
assistance

●

●

●

●

$15,000*

●

●

●

●

$15,000*

●

●

●

$1,275,000

2
3
3

All

1 meeting/year

SWCDs, NRCS

1st Priority Acres
(Tbl 5-1, Fig 5-5)

Maintain current acres
(22,000 acres in 2019)

FSA, SWCD,
USDA, BWSR, TNC

1st Priority Acres
(Tbl 5-1, Fig 5-5)

2 Farms/year

SWCDs, MDA

●

●

●

●

●

$200,000

3

All

Completed market
analysis

Universities,
CLC

●

●

●

●

●

NA

3

All

At least 1 local
research plot

Universities,
SWCDs

●

●

●

●

●

NA

●
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Targeted
Resources

2029-2030

Funding
Level

2027-2028

Program

2025-2026

Source

Lead/
Supporting
entities

2023-2024

Implementation Action

10-year
Measurable
Outcome

2021-2022

Goal 1. Land Management Implementation Schedule

$222,000

Forests
Continue the SWCD Tree Sale.

Develop forest stewardship plans.

Integrate forest health, water
quality, and habitat benefits into
Forest Stewardship Plan format.
Increase forest stand
improvement implementation
(FSI).
Urban
Implement urban best
management practices (rain
gardens, salt BMPs, stormwater
management, inventory
stormwater outlets, urban tree
planting).

Total 10-year cost

1

--

Continue local
program

1st Priority Acres
(Tbl 5-1, Fig 5-5)

20% of
1st Priority Forest
Acres (Table 5-1)
Pace:
400 acres/yr
3 plans/yr

LSP

--

Revised Forest
Stewardship Plan
format

LSP,
NRCSWG

1st Priority Acres
(Tbl 5-1, Fig 5-5)

WP

LSP

SWCDs

●

●

●

●

$10,000

●

$10,000
SWCDs, DNR,
FRC, Forest
Consultants

●

●

●

●

●

$50,000
$50,000
$1,000

SWCDs, DNR

●

●

●

●

●

$1,000
$50,000

200 Acres

DNR, SWCDs

●

●

●

●

●

$50,000
$70,000
$20,000

WRAPS

Union Creek
through Wadena

5 practices
Pace: 1 practice
every other year

SWCD, MPCA,
municipalities

●

●

●

●

●
$50,000

Level 1 Funding Sources: SWCD, BWSR | Total Level 1
Level 2 Funding Sources: SWCD, BWSR | Total Level 2
Level 3 Funding Sources: NRCS, FSA, DNR, Municipalities, MDA, TNC | Total Level 3

$35,000
$3,006,000
$3,671,000

These totals are for the whole goal (last 3 pages).
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Goal 2. Nitrogen Management
Implement nitrogen management practices on 12% of acres with high nitrogen
infiltration risk to maintain nitrates in public and private wells below the state
standard of 10 mg/L.
Description
Nitrate in drinking water is one of the
top concerns in the LWR Watershed and
has been mentioned in the Agriculture
and Groundwater report and the NRCS
local work group priorities. Nitrates in
drinking water are a public health issue.
Well testing has shown that nitrates are
over the State standard (10 mg/L) in
some areas of the watershed where there
is a combination of a surficial sand
aquifer and land uses that apply
nitrogen to the landscape (Figure 5-6).
The MDA has identified the Verndale
DWSMA for implementation of Part 2
of the Groundwater Protection Rule.
Implementing nutrient management
practices, such as precision techniques,
in these high nitrate areas can make
progress toward reducing nitrate
concentrations in wells.

Issues Addressed
Groundwater Contamination

NRCS Resource Concerns
Water Quality Degradation –
Excess nutrients in groundwater

Metric
Acres of nutrient management
practices

Goals and Implementation

Redeye:
283 acres

Middle Leaf:
1,816 acres

Wing:
5,389 acres

Upper Leaf:
1,888 acres

Prioritization and Targeting
Planning Region Prioritization:

High;

Medium;

Low

Planning Regions were prioritized by the number of
townships at or above the drinking water standard (Figure 56). The short-term goal and targeted acreage is the total of the
acres where the high and moderately high nitrogen infiltration
risk categories overlap with the priority management acres
from Goal 1 (Figure 5-7). The long-term goal is to implement
practices on all acres with high and moderately high nitrogen
infiltration risk (Figure 5-7).
PTMApp was used to measure phosphorus, sediment, and
nitrogen benefits to surface water by implementing nutrient
management practices on these targeted acres at edge-of-field.
Data shows practices could yield the following total benefits
for the watershed (median):
Nitrogen reduction: 12,770 lbs/year
Phosphorus reduction: 1,594 lbs/year
Sediment reduction: 5,274 tons/year
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Goal 2. Nitrogen Management

Figure 5-6. Township testing results showing the percentage of wells over the
state standard of 10 mg/L.

Goals and Implementation

Figure 5-7. Nitrogen infiltration risk in the LWR Watershed showing where nitrogen has
the highest potential to reach groundwater based on soils, land use, and recharge
potential.
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Figure 5-8. Nitrogen infiltration risk in the Verndale DWSMA and a one mile buffer around
it, showing where nitrogen has the highest potential to reach groundwater based on
soils, land use, and recharge potential.

Goals and Implementation

Figure 5-9. Nitrogen infiltration risk in the Wadena DWSMA and a one mile buffer around
it, showing where nitrogen has the highest potential to reach groundwater based on
soils, land use, and recharge potential.
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Provide financial assistance to
implement nutrient management
plans.

GWA

Provide financial assistance to
implement irrigation water
management.

GWA

Provide financial assistance for
precision agriculture practices.
Implement the Nutrient
Management Initiative (NMI)
program.
Develop a media campaign and
conduct workshops with farmers
and lawn care businesses about
fertilizer application.
Increase staff knowledge and
expertise with new technologies
such as precision fertilizer
application.
Purchase equipment and materials
for nitrate screening.

1st Priority
Acres
(Goal 1) with
high nitrogen
infiltration
including
within DWSMAs
(orange,
Figs. 5-7,
5-8, 5-9)

GWA

NFMP

2029-2030

1 clinic/year;
MDA Central Sands
Nitrate Testing

SWCD, MDH,
MDA

●

●

●

●

●

Redeye: 293 ac
U. Leaf: 1,888 ac
M Leaf: 1,816 ac
Wing: 5,389 ac
Pace:
1,000 acres/yr
10 landowners/yr

Included in tech
assistance, Goal 2
$50,000

SWCDs, NRCS

●

●

●

●

●

SWCDs, U of
MN, MDA, CLC,
NRCS

●

●

●

●

●

SWCD, NRCS

$112,500
$112,000
Included in Goal
8, Groundwater
Quantity

●

●

●

●

●

$50,000

Add 2 more
producers/year

MDA, SWCD

1 workshop/year,
1 complete media
campaign strategy

SWCD, TSAs

SWCD, UofM,
CLC

2

--

1W1P

2

--

Maintain Job Approval
Authority for at least
one technical staff

--

Purchase one
additional Hach meter
and/or supplies

1W1P

Total 10-year
cost

$50,000
Add 2 more
producers/year

1W1P

*This outreach action is an equal portion of the full outreach budget.
Goals and Implementation

--

2027-2028

1W1P,
WRAPS

2025-2026

Continued screening of wells and
nitrate testing clinics.

Targeted
Resources

Lead/
Supporting
entities

2023-2024

Implementation Action

Funding
Source Program Level

10-year
Measurable
Outcome

2021-2022

Goal 2. Nitrogen Management Implementation Schedule

●

●

$50,000

●

●

●

●

●

●

●

●

$15,000*

●

●

●

●

$5,000

$50,000

$5,000
SWCD, MDA

●

Level 1 Funding Sources: SWCD, BWSR | Total Level 1
Level 2 Funding Sources: SWCD, BWSR | Total Level 2
Level 3 Funding Sources: NRCS, MDA | Total Level 3

$5,000
$50,000
$217,500
$167,500
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Goal 3. Drinking Water Protection
Protect groundwater by sealing 30 unused wells, protecting DWSMAs, and
addressing emerging contaminants.

Description
Safe drinking water is imperative to human
health. This goal aims to protect public and
private drinking water sources in the
watershed, Drinking Water Supply
Management Areas (DWSMAs), and NonCommunity Public Water Supplies.
Unused wells that are not properly sealed
can pose a safety, health, and
environmental threat to the community.
Sealing these wells protects the
groundwater from contamination. Other
implementation activities aimed at
protecting groundwater include well
monitoring, outreach to private
landowners, upgrading noncompliant
septic systems, protecting DWSMAs
through land management practices that
keep continuous vegetative cover on the
landscape, and the future testing of any
emerging contaminants.

Issues Addressed
Groundwater Contamination

NRCS Resource Concerns
Water Quality Degradation –
Excess nutrients in groundwater

Metrics
Number of wells sealed
Land Practices in the DWSMA
Goals and Implementation

Redeye:
seal 5 wells
Middle Leaf:
seal 5 wells

Wing:
seal 15 wells

Upper Leaf:
seal 5 wells

Prioritization and Targeting
Planning Region Prioritization:

High;

Medium;

Low

Planning Regions were prioritized by their pollution
sensitivity (Figure 5-10). Minnesota Department of Health
prioritization shows that the Verndale and Wadena
Drinking Water Supply Management Areas (DWSMAs)
have high vulnerability to contamination.
Well-sealing is a priority watershed wide. eLINK records
show that 25 wells were sealed in the watershed in the last
10 years. This plan aims to slightly increase that rate and
seal an additional 30 wells in the 10-year plan timeframe.
The long-term goal is for all drinking water in the
watershed to be below state standards and safe for
consumption. Targeted Resources:
Verndale DWSMA ● Wadena DWSMA ● Private Wells
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Goal 3. Drinking Water Protection

Figure 5-10. Pollution sensitivity of near-surface materials and locations of DWSMAs in the watershed.
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SWCDs, MDH

●

●

1W1P

$15,000

1

DWSMAs, Areas with
shallow aquifer
(Fig 5-10)

1 complete media
campaign strategy

SWCDs, MDH,
MDA

●

●

●

●

●

$15,000*

--

Continue local
program

Counties

●

●

●

●

●

$50,000

Verndale and
Wadena DWSMAs

5 meetings

SWCDs, MDH,
MDA, cities

●

●

●

●

●

$5,000

DWSMAs, Areas with
shallow aquifer
(Fig 5-10)

2/year

Counties,
SWCDs, Region
5, MDA

●

DWSMAs (Fig 5-10)

Goal 2

Cities, SWCDs,
MDH, MDA

●

--

Discussion with
county board

Becker County

1
1

1W1P

1W1P
1W1P

2029-2030

Seal 3 wells/year

●

1W1P

2027-2028

1

DWSMAs and Areas
with shallow aquifer
(Fig 5-10).

●

WRAPS

2025-2026

Lead/
Supporting
entities

Funding
Source Program Level
1W1P

2023-2024

10-year
Measurable
Outcome

●

Implementation Action
Continue to provide cost
share to seal private unused
wells.
Develop a media campaign to
reach private drinking well
owners on wellhead
protection including arsenic
and any emerging
contaminants.
Continue household
hazardous waste program.
Participate in wellhead
protection teams.
Continue low interest loan
and grants program for
upgrading Subsurface Sewage
Treatment Systems.
Implement land use change in
the DWSMA to minimize
drinking water contamination.
Consider point of sale SSTS
compliance in Becker County.

2021-2022

Goal 3. Drinking Water Protection Implementation Schedule.

2
2

Targeted
Resources

Total 10-year
cost

$2,000
●

●

●

●
$2,000

●

●

●

●

Included in
Goal 2

●

●

●

●

$0

Level 1 Funding Sources: SWCD, BWSR, Counties | Total Level 1
Level 2 Funding Sources: SWCDs, Region 5, MDH, Counties | Total Level 2
Total Level 3

$87,000
$2,000
$0

*This outreach action is an equal portion of the full outreach budget.

Measurable Goals
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Goal 4. Bacteria Reduction
Develop and implement 20 bacteria management projects to address
sources of bacteria and make progress toward delisting impairments.
Description
E. coli exists in the guts of warm-blooded
animals such as humans, livestock, birds,
and pets. When it reaches high levels in the
environment, it can make humans sick.
Water quality monitoring has identified
eight E. coli impairments in the watershed
(over the State standard). This goal aims to
implement bacteria management projects
in areas with impairments with the intent to
decrease E. coli concentrations in impaired
streams. Bacteria management projects (i.e.
projects) include cattle restriction from
streams; improving pasture management;
manure management BMPs; septic system
permitting and record-keeping; and
continued monitoring.

Issues Addressed
E. coli Impairments

NRCS Resource Concerns
Water Quality Degradation Excess pathogens/chemicals from
manure, biosolids, or compost

Metric
Number of projects implemented (i.e.
feet of cattle exclusion fence installed,
number of manure management
BMPs, and percentage of compliant
SSTS).

Redeye:
10 projects

Middle Leaf:
5 projects

Upper Leaf:
No Impairments

Wing:
5 projects

Prioritization and Targeting
Planning Region Prioritization:

High;

Medium;

Low

Planning regions were prioritized by where there are
impaired streams. Project locations along these streams
were targeted with a windshield feedlot survey in Wadena
County and areas where there is pasture adjacent to
impaired streams (Figure 5-11). The short-term goal was
determined using eLINK data to see what has been
implemented in the past 10 years and then discussions
with the Advisory and Policy committees resulted in
decisions as to what is reasonable to implement in the
next 10 years. The long-term goal is to implement
projects at all potential bacteria loading sites.
Impaired Streams:
Bluff Creek (-515) ● Oak Creek (-516) ● Wing River (-560)
Trib to Redeye River (-526) ● Leaf River (-514)
Leaf River (-505) ● Union Creek (-508) ● Redeye River (-503)

Goals and Implementation
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Goal 4. Bacteria Reduction

Figure 5-11. LWR Watershed showing impaired streams, targeted project locations from the windshield feedlot survey, and stretches of pasture
along impaired streams.
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Enhance riparian buffers near
impaired streams (beyond buffer
law).

2029-2030

1
1

Impaired
streams

Continue local
program

Counties, MPCA

●

●

●

●

●

$670,000

Continue local
program

MPCA, WCo, TCo

●

●

●

●

●

$30,000

WRAPS

Lead/
Supporting
entities

Total 10-year
cost

$200,000

WRAPS,
NRCSWG

2

2 projects

SWCDs, NRCS

2 completed
surveys

SWCDs, MPCA

●

●

●

●

●

●

●

$200,000
$15,000
$20,000

WRAPS

10 projects

SWCD, NRCS

●

●

●

●

●

$20,000
$20,000

1W1P

Close inactive or failing manure
pits.

1W1P

Conduct DNA source testing in
WRAPS Cycle 2.

1W1P

Goals and Implementation

Targeted
Resources

2027-2028

1W1P

Funding
Level

2025-2026

WRAPS

Program

2023-2024

Implementation Action
Enforce ordinances related to
Subsurface Sewage Treatment
Systems (SSTS).
Enforce ordinances and rules
related to feedlot compliance.
Implement manure management
BMPs and waste systems in priority
feedlots.
Conduct feedlot windshield surveys
in Otter Tail and Becker counties.
Implement prescribed grazing,
cattle fencing, and watering
facilities.

Source

10-year
Measurable
Outcome

2021-2022

Goal 4. Bacteria Reduction Implementation Schedule

3

7 projects

SWCD, NRCS

1 project

SWCD, NRCS,
MPCA

3 sites

MPCA, SWCD

●

●

●

●

●

$20,000
$5,000

●

●

●

●

●

●

Level 1 Funding Sources: County, SWCD | Total Level 1:
Level 2 Funding Sources: BWSR, SWCDs | Total Level 2:
Level 3 Funding Sources: MPCA , NRCS | Total Level 3:

$5,000
$10,000
$900,000
$260,000
$55,000
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Goal 5. Phosphorus Reduction
Reduce phosphorus loading to lakes with declining water quality trends by
5% through implementing BMPs within the lakeshed.
Description
Because of the way the glaciers moved through
the area, there are very few large lakes in the
LWR Watershed compared to its neighboring
watersheds (Otter Tail, Crow Wing, and Long
Prairie). There are no lakes impaired for
eutrophication (too many nutrients) in the
watershed, but West Leaf Lake has a declining
water quality trend. This goal focuses on
reducing phosphorus loading to the Leaf Lake
Chain to stabilize the trend and prevent
impairment. Implementation activities will
include stormwater BMPs, land management
practices in the lakeshed (Goal 2), and
shoreline restoration (Goal 9).
Wolf Lake is a large, shallow wild rice lake at
the watershed headwaters. Long-term trend
analysis is needed to determine future water
quality.

Issues Addressed
Development Pressure
Lakes with high phosphorus sensitivity,
outstanding biological significance, wild
rice, and shallow depths

NRCS Resource Concern
Water Quality Degradation –
Excess nutrients in surface water

Metric
Annual phosphorus load reduction.
Trend analysis of monitoring data.

Goals and Implementation

Monitor
Wolf Lake

West Leaf Lake:
53 lbs reduction
Middle Leaf Lake:
90 lbs reduction

Prioritization and Targeting
Planning Region Prioritization:

High;

Medium;

Low

Lakes were prioritized by water quality trend and
shoreland development classification (Section 4, page
48). The Leaf Lake Chain has declining water quality
trends and are designated Recreational Development.
Existing annual phosphorus loads were modeled in
PTMApp. The long-term goal is based on the Lakes of
Phosphorus Sensitivity Significance (LPSS) target load
(Radomski, DNR), and the short-term goal is what is
reasonable to achieve during this 10-year plan. The
PTMApp implementation scenario shows that the shortterm goal can be met with identified practices (Table 5-2,
Figure 5-12).
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Goal 5. Phosphorus Reduction Implementation
The Land Prioritization (Section 4) resulted in the targeted cultivated parcels for source reduction
practices (i.e. cover crops and nutrient management) addressed in Goal 1. To meet this Phosphorus
Reduction goal, the benefits of these same targeted parcels were summarized in the Leaf Lakes lakeshed
(land area directly draining to the lake) (Figure 5-12). There are enough opportunities for source
reduction practices (identified in blue in Figure 5-12) in the lakesheds to meet the Phosphorus
Reduction goal (Table 5-2).
Table 5-2. Phosphorus loading summarization based on PTMApp.
Priority
Existing Load
Lake
Resource Point
(PTMApp)
(PTMApp)

5% Goal
Short-term

LPSS target load
Long-term

Load Reduction
potential from
PTMApp

West Leaf

14

1,063 lbs/yr

53 lbs/yr

202 lbs (19%)

236 lbs P/year

East/Middle Leaf

13

1,802 lbs/yr

90 lbs/yr

234 lbs (13%)

209 lbs P/year

Figure 5-12. Priority lakes for phosphorus reduction in the LWR Watershed and targeted source reduction BMPs from PTMApp.
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Goal 5. Phosphorus Reduction Implementation Schedule

WRAPS

2029-2030

1W1P

2027-2028

PTMApp

Total 10year cost

Continue local
program

Counties

●

●

●

●

●

$300,000

Leaf Lake
Chain

5 projects

EOTSWCD, OTCOLA,
Leaf Lakes Assoc.

●

●

●

●

●

All

1 complete media
campaign strategy

EOTSWCD, OTCOLA,
Leaf Lakes Assoc.

●

●

●

●

●

$15,000*

●

●

●

●

●

Included in
Goal 2

●

●

●

●

Funding
Level

Targeted
Resources

1

All

1W1P

1W1P

2025-2026

Develop a media campaign for outreach
to lakeshore owners about good land
management choices and BMP options.
Implement agricultural land
management practices in the Leaf Lake
Chain lakesheds.
Complete Score Your Shore on lakes and
use as an outreach tool for shoreline
restoration projects.
Continue long-term water quality
monitoring on Leaf Lake Chain and begin
on Wolf Lake (phosphorus, chlorophyll a,
transparency).

1W1P

2023-2024

Continue to enforce shoreland
ordinances.
Install near-shore stormwater
infiltration BMPs on developed lots (rain
gardens, etc).

Lead/
Supporting entities

2021-2022

Implementation Action

Source Program

2

10-year
Measurable
Outcome

2
3

Leaf Lake
Chain
(Fig. 5-12)

3

Leaf Lake
Chain, Wolf
Lake

Leaf Lake
Chain

53+90 lbs annual
EOTSWCD, OTCOLA,
phosphorus
Leaf Lakes Assoc.
reduction
Score Your Shore
OTCOLA, EOTSWCD Leaf
completed for 25%
Lakes Assoc.
of parcels
10-year Trend
Analysis

OTCOLA, Leaf Lakes
Assoc., MPCA, DNR

$5,000

●

$20,000

--

●

●

Level 1 Funding Sources: Counties, SWCDs | Total Level 1:
Level 2 Funding Sources: BWSR, SWCDs | Total Level 2:
Level 3 Funding Sources: Lake Associations, COLA, DNR, MPCA| Total Level 3:

$7,500
$305,000
$35,000
$7,500

*This outreach action is an equal portion of the full outreach budget
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Goal 6. Land Protection
Increase protection of forest cover, water quality, habitat, and surficial sand
aquifers by 10% in priority minor watershed based on the protection goals from
the Redeye Landscape Stewardship Plan.
Description
The LWR Watershed has a diverse
landscape including >80% remaining
historical wetlands, large areas of forests,
and shallow lakes with wild rice and high
biological significance. This goal
addresses permanently protecting high
value areas to preserve surface water,
groundwater, and habitat quality.
Implementation activities will include
establishing easements and enrolling
private landowners in the Sustainable
Forest Incentive Act (SFIA).

Redeye:
1,095 acres
Middle Leaf
0 acres

Wing:
1,062 acres

Upper Leaf:
553 acres

Issues Addressed
Loss of perennial vegetative cover
Lakes with high phosphorus
sensitivity, outstanding biological
significance, wild rice, and shallow
depths
Groundwater contamination
Soil erosion and runoff

NRCS Resource Concerns
Inadequate Habitat for Fish &
Wildlife – Habitat Degradation
Soil Erosion – sheet rill

Metric
Acres of protection: wetlands,
buffers, easements, public
waters, public land, and SFIA.

Goals and Implementation

Prioritization and Targeting
Planning Region Prioritization:

High;

Medium;

Low

The Redeye Watershed Landscape Stewardship Plan (LSP)
contains protection goals for each minor watershed. These
goals will be used to measure implementation. Areas
targeted are where the Priority Acres (Goal 1) overlap with
priorities for forest protection, high groundwater recharge,
protection priority streams and wild rice, and biologically
significant lakes (Figure 5-13). The short-term goal is to
make 10% progress toward LSP goals in 1st Priority Acres
(Goal 1). The long-term goal is for all minor watersheds to
achieve their protection goal from the LSP (Appendix G).
Targeted Resources:
Gourd Lake ● Snow Lake ● Grass Lake ● Mud Lake ● Wolf Lake
North Maple Lake ● Lake South Maple Lake ● Tamarack Lake
Blue Creek (-541) ● Redeye River (-502, 503) ● South Bluff Creek (-530)
Deer Creek (-511) ● Willow Creek (-525)
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Goal 6. Land Protection

Figure 5-13. Protection area priorities in the LWR Watershed.

Goals and Implementation

85

Implementation Action

Source

2021-2022

2023-2024

2025-2026

2027-2028

2029-2030

Goal 6. Land Protection Implementation Schedule

Total 10year cost

Maintain 100% compliance
with the Minnesota Buffer Law
through monitoring, education,
and buffer installation
assistance.

BWSR

1

All

100% compliance

SWCDs, Counties

●

●

●

●

●

$560,000

Develop a media campaign for
private landowners about land
protection programs.

1W1P

2

--

1 complete media
campaign strategy

SWCDs

●

●

●

●

●

$15,000*

LSP,
WRAPS

2

1st Priority Acres from

200 acres

SWCD, MN Land
Trust, Lessard
Sams, BWSR, TNC

●

●

●

●

●

$822,000

LSP

3

1,510 acres,
30 landowners

SWCD, DNR

●

●

●

●

●

$145,000

North & South Maple,
Wolf, Mud, Gourd,
Tamarac, Grass

10% of nearshore habitat
within targeted lakesheds

SWCDs, BWSR,
Lessard Sams, DNR,
MN Land Trust,
OTCOLA, Lake
Associations

●

●

●

●

●

Included in
all above

DWSMAs, marginal crop
land

1,000 acres

BWSR, MDA

●

●

●

●

●

NA

Permanently protect
undeveloped land with
conservation easements or
acquisition.
Sustainable Forest Incentive
Act (SFIA) to encourage private
landowners to keep their
wooded areas undeveloped.
Protect wild rice stands by
protecting land in the minor
watersheds of wild rice
designated lakes.

WRAPS,
1W1P, LSP

Implement land retirement
programs (CREP, RIM).

1W1P

Program

Funding
Level

Targeted
Resources

10-year Measurable
Outcome

Lead/
Supporting
entities

3

Goal 1 located in
priority minor
watersheds of the LSP
(Figs. 5-5, 5-13)

Level 1 Funding Sources: BWSR, SWCD | Total Level 1
Level 2 Funding Sources: BWSR, SWCD | Total Level 2
Level 3 Funding Sources: CRP, State General Fund, Lessard Sams, DNR, Legacy Funding | Total Level 3

$560,000
$837,000
$145,000

*This outreach action is an equal portion of the full outreach budget.
Goals and Implementation
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Goal 7. Wetland Protection
Maintain current coverage of wetlands within watershed and increase
awareness of wetland protections.

Description
Wetlands act as a sponge on the
landscape and provide multiple benefits
such as water storage, fish and wildlife
habitat, and nutrient and sediment
settling. Woody wetlands, which are
abundant in the LWR Watershed,
provide habitat for unique species
including Tamarac trees and Blandings
turtles.
The LWR Watershed has >80% of
historical wetlands remaining, so the
main focus of this goal is to maintain the
current wetland coverage.

Redeye:
Maintain

Middle Leaf:
Maintain

Wing:
Maintain

Upper Leaf:
Maintain

This goal can be implemented by
continuing to enforce the Wetland
Conservation Act (WCA).

Issues Addressed
Wetlands

Metric
WCA reporting

Goals and Implementation

Prioritization and Targeting
Planning Region Prioritization:

Medium

This goal is watershed-wide as wetlands are widespread
throughout the plan area (Figure 5-14). The short-term
and long-term goals both involve maintaining current
wetland coverage by enforcing the Wetland Conservation
Act (WCA). WCA reporting will be tracked on a
watershed-wide basis.
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Figure 5-14. Wetland coverage in the LWR Watershed (NWI 2018).
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1W1P

1

wetlands

Work with landowners on
wetland restoration projects
through site visits, project
reviews, permit applications,
and agency coordination.

1W1P,
WRAPS

1

wetlands

Maintain current
wetland coverage

SWCDs

Develop a media campaign for
outreach to realtors (brochures,
workshops, training credits).

1W1P

2

wetlands

1 complete media
campaign strategy

SWCDs

Goals and Implementation

2029-2030

Becker SWCD, Otter
Tail County,
Continue local program
Wadena SWCD,
Todd County, BWSR

Enforce the Wetland
Conservation Act (WCA).

2027-2028

Lead/
Supporting entities

2025-2026

Targeted
Resources

2023-2024

Implementation Action

Funding
Source Program Level

10-year
Measurable
Outcome

2021-2022

Goal 7. Wetland Protection Implementation Schedule

●

●

●

●

●

$360,000

●

●

●

●

●

Included in
above

●

●

●

●

$15,000*

Level 1 Funding Sources: WCA, SWCD, BWSR | Total Level 1
Level 1 Funding Sources: SWCD, BWSR | Total Level 2
Total Level 3

Total 10year cost

$360,000
$15,000
$0
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Goal 8. Groundwater Sustainability
Increase understanding of groundwater usage and recharge and continue
current conservation programs to be able to maintain an aquifer that is
sustainable for natural, economic, and human consumption uses.
Description
The LWR Watershed has sandy soils, so
many cultivated fields are irrigated to
improve crop yields. Groundwater usage
is regulated by DNR groundwater
appropriation permits (Figure 5-15).
There is an increasing trend in
groundwater usage in the watershed over
the past few decades. Currently, it is
unknown if the water use is sustainable
with groundwater recharge. This goal
aims to gain a better understanding of
sustainable use of the aquifer in addition
to continuing and increasing the current
conservation programs such as irrigation
scheduling and precision irrigation.

Issues Addressed
Groundwater Sustainability

Metrics
Complete Geologic Atlas for the
watershed and receive training
on how to use it.
Irrigation scheduling (acres)
Irrigation water management on
first priority acres (Goal 1).

Goals and Implementation

Redeye:
Recharge priority
Middle Leaf:
Water Conservation
Priority

Wing:
Water Conservation
Priority

Upper Leaf:
Recharge Priority

Prioritization and Targeting
Planning Region Prioritization:

Medium

This is a watershed-wide goal but includes some priority
focus areas. The Redeye and Upper Leaf planning regions
are priorities for protecting groundwater recharge based on
a recharge value analysis (Figure 5-16), while the Middle
Leaf and Wing planning regions are a priority for water
conservation practices such as irrigation scheduling based
on the number of groundwater appropriation permits and
the surficial sand aquifer (Figure 5-15). The short-term goal
is to complete the geologic atlas and receive local training
on how to use it. The long-term goal is water use at a
sustainable rate at which natural recharge occurs. There is
an action to complete a study to understand what use is
sustainable. This study is a general ask and could be
completed by any agency or organization.
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Figure 5-15. Groundwater appropriation permits by use category (source: DNR)

Goals and Implementation

Figure 5-16. Groundwater recharge areas in the LWR Watershed
(Source: HEI).
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Provide financial assistance
to implement irrigation
water management.
Increase the number of
people participating in rain
gage networks.
Develop a media campaign
for outreach to homeowners
and cities for water
conservation practices.
Provide financial assistance
to install precision irrigation
technology.
Create or obtain a
watershed-wide database
for water level monitoring
(cities, observation wells,
others).
Complete the Geologic Atlas
for the full watershed and
utilize the contents.
Complete a study to better
understand sustainable
withdrawal from aquifer.

High nitrogen risk
acres
(Fig 5-7)

GWA

SWCDs

SWCDs, U of MN,
MDA, CLC, NRCS

--

5 more participants

DNR, SWCDs, MDA,

1W1P

2

--

1 complete media
campaign strategy

SWCDs, cities, DNR

Vulnerable
Groundwater

5 units

SWCDs, NRCS

Aquifer

Completed database

DNR, TSA cities

Aquifer

Completed Geologic
Atlas

MGS, DNR

Aquifer

Completed Study

DNR, MDA, MDH, UMN,
MGS

1W1P
1W1P

3
3
3

●

●

●

●

$15,000*

●

●

●

●

●

$90,000
$90,000

2

1W1P

●

Total 10year cost

$140,000

1W1P

GWA

2029-2030

One workshop/year, 1
complete media campaign
strategy
Goal 2 acres:
Redeye: 293 ac
U. Leaf: 1,888 ac
M Leaf: 1,816 ac
Wing: 5,389 ac

2027-2028

1

Groundwater

10-year Measurable
Outcome

2025-2026

1W1P

Targeted
Resources

2023-2024

Implementation Action
Develop a media campaign
for outreach and host
irrigation workshops.

Funding
Source Program Level

Lead/
Supporting
entities

2021-2022

Goal 8. Groundwater Sustainability Implementation Schedule

●

●

●

●

●

$0

●

●

●

$15,000*

●

●

●

$50,000
●

●

$50,000

●

●

●

●

●

$10,000

●

●

In process

●

●

$100,000

Level 1 Funding Sources: SWCD, BWSR | Total Level 1
Level 2 Funding Sources: SWCD, BWSR, | Total Level 2
Level 3 Funding Sources: DNR, Cities, MDH, MDA, CLC, UMN, DNR, MGS | Total Level 3

$155,000
$155,000
$250,000

*This outreach action is an equal portion of the full outreach budget.
Goals and Implementation
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Goal 9. Riparian Habitat Enhancement
Enhance 1.2 miles of riparian vegetation on streams and lakes with more than
40% disturbed area, biological impairments, and/or a declining water quality
trend through outreach to private citizens.
Description
Ecosystems are communities formed by the
interaction between living (plants, animals,
microbes) and non-living organisms (air,
water, mineral soil). Human beings are both
part of ecosystems and benefit from
ecosystems in many ways, and the benefits
are known as ecosystem services. Ecosystem
services benefits include pollination, erosion
prevention, fish and wildlife habitat,
nutrient cycling, soil fertility, carbon
storage, and many more.
The shoreland zone in Otter Tail and
Wadena counties is 300 feet on either side of
the streams. This goal aims to enhance
riparian vegetation and habitat in that zone,
which provides the ecosystem services listed
above.
Projects include shoreline restoration,
streambank restoration, and buffer
enhancement.

Issues Addressed
Loss of Perennial Vegetative Cover

Redeye:
0 miles
Middle Leaf:
0.7 miles

Wing:
0 miles

Upper Leaf:
0.5 miles

Prioritization and Targeting
Planning Region Prioritization:

Medium;

Low

Riparian areas were prioritized by determining the
amount of disturbance (developed, pasture, and
cultivated crops) in each catchment touching a lake or
stream and then clipping it to a 300-foot buffer. The
short-term goal is to enhance 10% of targeted riparian
miles (listed below). The long-term goal is to restore all
riparian miles with over 40% disturbance, biological
impairments, and declining trends (Table 5-3).

Soil Erosion & Runoff
Development Pressure

Metric
Miles of riparian land with shoreline
restoration, streambank restoration,
and/or buffer enhancement.

Goals and Implementation

Target areas to focus on first include 1) Union Creek
because it is over 40% disturbed and is a designated
trout stream and 2) West Leaf Lake because it has a
declining transparency trend (Figure 5-17).
Union Creek (-509) near Wadena ● West Leaf Lake

93

Goal 9. Riparian Habitat Enhancement
Table 5-3. Long-term and short-term goal documentation based on stream and lake riparian miles.
Planning Region

Middle Leaf

Redeye River

Upper Leaf
Streams

Short-term Goal
Long-term Goal

0.7 miles
6.8 miles

3.8 miles

9.5 miles

Upper Leaf
Lakes
0.5 miles
5.5 miles

Wing River
2.6 miles

West
Leaf
Lake

Union
Creek

Figure 5-17. Percent of land disturbance within 300 feet on either side of the stream (disturbance =
developed, pasture and cultivated land).

Goals and Implementation

94

Install riparian buffers and expand the
size, diversity, and coverage of buffers
to enhance pollinator and wildlife
habitat and water quality along Union
Creek and West Leaf Lake.
Install riparian buffers and expand the
size, diversity, and coverage of buffers
to enhance pollinator and wildlife
habitat and water quality.
Use land retirement programs to
develop habitat corridors/larger blocks.

WRAPS

1W1P

1W1P

3

1.2 miles
enhanced

Union Creek through
Wadena; West Leaf
Lake (Figure 5-17)

SWCD, TNC, City
of Wadena, Leaf
Lakes Assoc, NRCS,
DNR, BWSR

10% of total
(Table 5-3)

Areas with stream
disturbance over
40% (Figure 5-17)

SWCD, TNC, NRCS,
DNR, BWSR

Union Creek through
Wadena; West Leaf
Lake; Biologically
impaired streams

TNC, SWCD, NRCS,
DNR, BWSR

10% of total
(Table 5-3)

2029-2030

Lead/
Supporting
entities

2027-2028

Targeted
Resources

2025-2026

10-year
Measurable
Outcome

2023-2024

Implementation Action

Funding
Source Program Level

2021-2022

Goal 9. Riparian Habitat Enhancement Implementation Schedule

$20,000
●

●

●

$500,000
$20,000
●

$500,000
●

●

●

●

Total Level 1
Level 2 Funding Sources: SWCD, BWSR | Total Level 2
Level 3 Funding Sources: TNC, Lessard Sams, Legacy Funds, DNR | Total Level 3

Goals and Implementation

Total 10year cost

$500,000
$0
$40,000
$1,500,000
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Goal 10. Aquatic Habitat Enhancement
Enhance aquatic habitat connectivity by fixing 3 culverts that are affecting
resource condition and modifying Hewitt Dam to allow for fish passage.

Description
Many aquatic species rely on movement up
and down streams for their life cycle. For
example, many fish species move for
spawning, feeding and hiding. Connectivity
barriers—such as dams and perched,
clogged, and undersized culverts—prevent
this movement, while also disrupting the
temperature regime and sediment transport
process. They can cause changes in fish and
macroinvertebrate communities (Cummins,
1979).
Implementation activities to reduce
connectivity barriers include modifying
Hewitt Dam to rapids, improving poor or
clogged culverts, and working with
townships and counties to replace problem
culverts that affect fish passage with correct
sizing and elevation.

Issues Addressed
Connectivity Barriers

Metric
Number of culverts replaced or
enhanced and dams modified.

Redeye:
0 culverts
Middle Leaf:
2 culverts

Wing:
Hewitt Dam
0 culverts

Upper Leaf:
1 culvert

Prioritization and Targeting
Planning Region Prioritization:

Medium;

Low

Planning regions were prioritized by the Redeye
Watershed Stressor Identification report, and the
Advisory and Policy Committees agreed with this
prioritization.
Project locations were targeted with physical
connectivity as a stressor in the Redeye Stressor
Identification report, and the Redeye WRAPS strategies
table (Figure 5-18). In addition, this goal can address
high priority culverts identified by the counties and
townships that are affecting resource condition.
Wing River (-559) ● ditch #49 to East Leaf Lake (-554)
Bluff Creek (-515) ● tributary to Leaf River (-505) T151

Goals and Implementation

96

Goal 10. Aquatic Habitat Enhancement

Figure 5-18. IBI Impairments in the LWR Watershed (Source Redeye WRAPS).
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WRAPS
WRAPS
WRAPS

2
3
3
3

Counties, SWCDs,
DNR, Road
Authorities

--

●

●

●

●

●

●

$250,000

●

--

Replace 3 culverts

Co Ditch #49 to East
Leaf Lake (-554);
Bluff Creek (-515);
tributary to Leaf River
(-505) T151

Road Authorities,
Counties, SWCDs
Townships, DNR,

Remove dams
prohibiting fish
passage

Beaver dam at
highway 210 in Hewitt

Townships,
County, DNR

●

Dam modification

Hewitt Dam

DNR, Todd SWCD,
Hewitt

●

1 project

Blue Creek, Oak Creek,
Union Creek

DNR, SWCD, TSA

2029-2030

2027-2028

WRAPS

2

Completed
inventory

2025-2026

1W1P

Targeted
Resources

Lead/
Supporting
entities

2023-2024

Implementation Action
Conduct a culvert inventory in Otter
Tail, Becker, and Todd Counties
(Wadena is completed for county
roads).
Work with townships to correctly
install culverts and restore poor
and fair road crossings and
culverts.
Remove beaver dams that are
acting like a fish barrier or causing
local flooding.
Modify the Hewitt Dam to construct
fish passage.
Restore degraded sections of
stream impacted by ditching with
goal of improving natural channel
flow.

Funding
Source Program Level

10-year
Measurable
Outcome

2021-2022

Goal 10. Aquatic Habitat Enhancement Implementation Schedule

$100,000

$500,000
●

Total Level 1
Level 2 Funding Sources: SWCD, BWSR, Counties | Total Level 2
Level 3 Funding Sources: DNR, Lessard Sams | Total Level 3

Goals and Implementation

Total 10year cost

$500,000
$0
$350,000
$1,000,000
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Goal 11. Water Retention
Maintain the current average monitored discharge relative to climate norms of
368,196 acre-feet at the pour point of the watershed.
Description
Historical alterations to the flow of water on the
landscape, such as ditching and wetland loss, has
decreased the water storage on the landscape in
Minnesota. In the LWR Watershed these historical
changes have been minimal and much of the natural
storage has been preserved.
To address the temperature and precipitation trends
in the watershed due to climate change, the activities
implemented in this plan aim to enhance the
resiliency of the watershed to future changes. These
activities include:
Increasing the use of cover crops, which have
deep roots to infiltrate precipitation and
maintain soil moisture [Goal 2].
Maintaining and enhancing forests in the
watershed, especially in areas of high
groundwater recharge [Goals 2, 6].
Maintaining current wetland cover to
maintain storage in the watershed [Goal 7].
Maintaining and enhancing stream, ditch,
and lakeshore buffers to minimize erosion
during storm events [Goal 10]

Issues Addressed
Altered Hydrology
Runoff

Metric
Acre-feet discharge as monitored at the
watershed outlet.
Goals and Implementation

Redeye:
265
acre-feet
Middle Leaf:
627
acre-feet

Upper Leaf:
984
acre-feet

Watershed Outlet:
3,020
acre-feet

Prioritization and Targeting
Planning Region Prioritization:

Medium

This water retention goal applies to the watershed
outlet. The outlet is located near Staples, MN where
the Redeye River joins the Crow Wing River. The
current monitored discharge at the watershed
outlet is 368,196 acre-feet. The short-term goal is to
maintain this current average discharge, build
resilience to increasing precipitation trends with
soil health practices, and continue the Watershed
Pollutant Load Monitoring Network program at
site S001-931.
The land management practices implemented in
Goal 1 will provide a storage benefit of 3,020 acrefeet. Estimated storage benefits per planning
region are shown above.
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2021-2022

2023-2024

2025-2026

2027-2028

2029-2030

Goal 11. Water Retention Implementation Schedule

Quantify storage from soil health practices [Goal 2].

1W1P

3,020-acre feet

SWCDs, NRCS

●

●

●

●

●

Cost included in
Goal 2

Maintain and enhance forests in the watershed, especially in
areas of high groundwater recharge [Goals 2, 6].

1W1P

Goals 2, 6

SWCDs, NRCS, BWSR, DNR

●

●

●

●

●

Cost included in
Goals 2, 6

Maintain current wetland cover to maintain storage in the
watershed [Goal 7].

1W1P

Goal 7

SWCDs, NRCS, BWSR

●

●

●

●

●

Cost included in
Goal 7

Maintain and enhance stream, ditch, and lakeshore buffers to
minimize erosion during storm events [Goal 9].

1W1P

Goal 9

●

●

●

●

●

Cost included in
Goal 9.

Keep water local to maintain local aquifer.

1W1P

Goal 8

●

●

●

●

●

Goal 8

Implementation Action

Goals and Implementation

10-year Measurable
Source Program
Outcome

Lead/
Supporting entities

SWCDs, Lake
Associations, COLAs,
BWSR
DNR

Total 10-year
cost

100

Section 6:
Implementation
Programs

Section 6. Implementation Programs
This section of the plan describes the programs that will be used for implementing this plan. There are
four main categories: Planned Landscape Management (“Manage It”), Protected Lands Maintenance
(“Keep It”), Constructed Environmental Enhancements (“Fix It”) and Analysis and Information. For
the Leaf, Wing, Redeye Watershed, the scale is tipped toward “Manage It” programs.

Implementation: A Balancing Act

Figure 6-1. Implementation Programs for the LWR1W1P.

Figure 6-2. Landscape in the LWR Watershed.
Implementation Programs
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Manage It Planned Landscape Management
“Manage It” programs involve continual management of the landscape including soil
health practices such as cover crops and reduced tillage, nutrient management,
pasture management, irrigation management, forest stewardship plans, and
ordinances.
Applicable Goals: Land Management

Implementation of this plan will involve programs that will be actively targeted to prioritized areas for
management (Section 4 Land Prioritization). Non-priority areas will be considered on an opportunity
basis.
Cost-Share Programs
Cost-share programs or projects are those where the cost of installing a project is shared with the
landowner(s). Implementing soil health practices such as cover crops and reduced tillage, forest
enhancement, or irrigation water management are applicable examples that meet plan goals.
Private Forest Management
Forest Stewardship Plans
Forest owners can manage their woods through Woodland Stewardship Plans through coordination with
the Minnesota Department of Natural Resources’ (DNR) Forest Stewardship Program. Forest goals can be
developed in coordination with trained foresters to create wildlife habitat, increase natural beauty, enhance
environmental benefits, or harvest timber. Plans must be prepared by a DNR-approved plan writer, which
may include SWCD staff and private foresters.
Forest 2C Designation
Landowners with DNR-registered Woodland Stewardship Plans are then eligible for 2C Classification,
which is a state program that provides a reduced tax rate to forested property of 20 acres or more. This is an
annual program.
Sustainable Forest Incentive Act (SFIA)
SFIA is considered in the “Keep It” program because most people that start with an 8-year covenant move
to a 50-year covenant. In addition, the SFIA covenant is more restrictive than 2C designation.
Conservation Reserve Program (CRP)
CRP is administered by the Farm Service Agency of the USDA. It is a voluntary program that contracts with
agricultural produces so that environmentally sensitive agricultural land is not farmed or ranched, but
instead devoted to conservation benefits. CRP participants establish long-term, resource-conserving plant
species to control soil erosion, improve water quality and develop wildlife habitat. In return, FSA provides
participants with rental payments and cost-share assistance. Contract duration is 10-15 years.

Implementation Programs
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Regulation and Enforcement
Counties and cities will meet once a year to discuss ordinances and counties will notify each other of any
proposed ordinance amendments. Activities will be tracked by the individual counties. An effort will be
made to compile the information watershed-wide. A full comparison of Otter Tail, Wadena, Todd, and
Becker County Ordinances is provided in Appendix I.
Applicable Goals: Land Management, Bacteria Reduction, Phosphorus Reduction

Aggregate Management
The MPCA oversees air permits, hazardous waste licenses, stormwater and wastewater management, and
storage tanks (https://www.pca.state.mn.us/regulations/aggregate-sand-and-gravel). Local ordinances are
in place in Otter Tail, Wadena, and Todd counties that include additional guidelines for aggregate
management in those jurisdictions.
Regulations: Minnesota Statutes 298.75, 394.25

Bluffland Protection
Blufflands are managed under several State programs including programs for shoreland management and
Wild and Scenic Rivers. Minimum structure setbacks from bluffs and related development standards apply
to land in shoreland for this watershed. The State-wide shoreland program includes land within 1,000 feet
of any public water body or 300 feet of any public water river or stream, or the landward extent of their
floodplains. Only land around public waters with a shoreland classification are regulated. There are
differences between the ordinances between each county (setback, height, practices allowed, etc.)
(Appendix I).
Construction Soil Erosion
Temporary construction erosion control is the practice of preventing and/or reducing the movement of
sediment from a site during construction. All construction projects should follow construction BMPs, but
projects disturbing one acre or more of land will require a National Pollutant Discharge Elimination System
(NPDES) Permit from the MPCA. Otter Tail County has local oversight over construction erosion control
for areas within the designated shoreland management areas. Todd and Wadena Counties write
construction soil erosion related conditions into County-issued permits and approvals. In Becker County an
ordinance addresses construction soil erosion.
Regulations: Minnesota Rules, chapter 7090
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Feedlots
MPCA rules govern the collection, transportation, storage, processing, and land application of animal
manure and other livestock operation wastes. Wadena, Todd, and Becker counties hold their own
ordinances for feedlots. Wadena and Todd counties are in the MPCA County Feedlot Program. The state
has jurisdiction over the feedlot enforcement in Becker and Otter Tail counties.
Regulations: Minnesota Rules Chapter 7020

Groundwater Use
The DNR administers groundwater appropriation permits for all users who withdraw more than 10,000
gallons of water per day or 1 million gallons per year. SWCD, Counties, and municipalities cooperate with
the state and are offered the opportunity to comment on landowners’ permit applications.
Regulations: Minnesota Statute 103G for appropriation; 103H, 1989 Groundwater Act

Groundwater Protection Rule
The MDA administers the Groundwater Protection Rule, which went into effect on June 24, 2019. The rule
has two parts: Part 1 restricts the application of nitrogen fertilizer in the fall and on frozen soils; Part 2
responds to public water supply wells and elevated nitrate. Both Parts 1 and 2 apply in the LWR Watershed.
Regulations: Minnesota Statute 14.16

Hazard Management
Hazard mitigation may be defined as any action taken to eliminate or reduce the future risk to human life
and property from natural and human-caused hazards. Climate change adaptation also plays a part in
hazard management. These requirements direct the state to administer cost-sharing. Hazard Mitigation
Local Emergency Management Programs are deployed in each of the contributing counties within the
1W1P boundary.
Regulations: Minnesota Statute, chapter 12

Invasive Species
Invasive species, both aquatic and terrestrial can cause ecological and economic damage to water resources
and forests. The DNR has regulatory authority over aquatic plants and animals, and terrestrial animals. For
aquatic species, permits are required by the general public for transporting lake water, invasive species, and
for treating invasive species. Otter Tail County has aquatic invasive species prevention and management
regulations prescribed under its Dock and Riparian Use Ordinance administered by the Land and
Resources Department. In Wadena, Todd, and Becker counties the SWCDs oversee aquatic invasive species
prevention and management.
Regulations: Minnesota Statute 84D
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Noxious Weed Law
Noxious weeds affect the natural, native balance of ecological functions. The Noxious Weed Law in
Minnesota is administered by the MDA through SWCDs. The State maintains noxious weed lists of those
species to eradicate, control, restrict, and specially regulated plants. Becker County also maintains its own
additional noxious weed list, as approved by the MDA.
Regulations: Minnesota Statutes 18.75-18.91

Public Drainage Systems: Establishment, Improvement, Re-routing, Repairs, and Impoundments
Minnesota Drainage Law enables multiple landowners to collectively construct, improve, and repair
drainage systems across property boundaries and governmental boundaries. These drainage systems can be
open ditches and/or subsurface tile. Drainage systems have their own laws and requirements that LGUs
must uphold. These ditches are managed by the county for the benefit of the landowners.
Otter Tail County Highway and Land and Resource Departments; Wadena County Highway Department;
Todd County Public Works Department through the County’s Drainage System Management Policy; and
Becker County Highway Department through the Becker County Zoning Ordinance Chapter 10, address
public drainage systems in the plan boundary.
Regulations: Minnesota Statute 103E

Shoreland Management
Minnesota has shoreland management rules that are administered by the DNR. Local governmental units
are required to have land use controls that protect shorelands along lakes and rivers, and they can adopt
more strict ordinances than the state’s if desired. Otter Tail, Wadena, Todd, and Becker counties have DNR
Approved Ordinances, but they are slightly different. The DNR published an Innovative Shoreland
Standards Showcase website that may be helpful to local governments as they implement this plan:
https://www.dnr.state.mn.us/waters/watermgmt_section/shoreland/innovative-standards.html.
Regulations: Minnesota Statute 103F and Minnesota Rules 6120.2500-3900

Subsurface Sewage Treatment Systems
The Subsurface Sewage Treatment System (SSTS) Programs are required by Minnesota State Statute in
order to protect the public health and environment. Counties are required to have an ordinance that
regulates SSTS enforced at the county level. Cities and townships may administer their own programs but
must be as strict as their county’s ordinance. Low interest loans and low-income grants are available
through the SWCD, County or Region 5. Otter Tail, Wadena and Todd counties require SSTS inspections
on point-of-sale, while Becker County does not.
Regulations: Minnesota Statutes 115.55 and 115.56, Minnesota Rules Chapters 7080, 7081, 7082, 7083
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Waste Management
Each County has a Solid Waste Management Plan (10-year Plan) that is approved by the MPCA. Solid
Waste Management in MN is managed at the County Level and includes programs related to Mixed
Municipal Solid Waste, Industrial waste and non-landfill programs such as recycling to include paper,
plastics, metal, tires, electronics, appliances and other recyclable items. As part of this plan, each county
manages a household hazardous waste programs (HHW) that receives some state funding to implement –
Counties also received SCORE funds from the state to help cover some of the cost of recycling.
Regulations: Minnesota Statutes 115.55, Minnesota Rules Chapters 7001, 7035, 7045, 7150, 7151, 9215, 9220

Wellhead Protection
The purpose of the Wellhead Protection Program is to prevent contamination of public drinking water
supplies by identifying water supply recharge areas and implementing management practices for potential
pollution sources found within those areas. The program has since expanded to Source Water Protection to
include supplies which rely on surface water. Wellhead Protection is mostly administered at the city level.
Regulations: Minnesota Statutes, chapter 103l; Minnesota Rules, chapter 4720; Federal Safe Drinking Water
Act, US Code, Title 42, Chapter 6A, Subchapter XII, Part E, Section 300j-13; Minnesota Rules, chapter 4725.

Operations and Maintenance
After projects are installed, regular on-site inspections and maintenance to ensure the project’s continued
function and success is required by the BWSR Grants Administration Manual. These details, along with
records including notes and photos should be included with each project’s Operations and Maintenance
Plan. BWSR’s recommended inspection plans, according to the Grants Administration Manual, include the
following:
Conservation practice with a minimum effective life of 10 years:
The ends of Years 1, 3, and 9 after the certified completion are recommended.

Capital-improvement projects with a minimum effective life of 25 years:
The ends of Years 1, 8, 17, and 24 after certified completion is a recommended minimum.

Figure 6-3. Leaf River along Highway 29.
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Keep It Protected Lands Maintenance
“Keep it” programs are those that involve permanent landscape protection. This includes
conservation easements, Aquatic Management Areas, public land ownership, and
Sustainable Forest Incentive Act covenant lands.
Applicable Goals: Goal 5. Land Protection

Implementation of this plan will involve programs that will be actively targeted to prioritized areas for
protection (Goal 6, page 84). Non-priority areas will be considered on an opportunity basis.
Conservation Easements
Conservation easements are voluntary, legal agreements between a landowner and governmental or
nonprofit organization, whereby land use and development are limited on a property while conserving
natural values that reside upon that landscape. The easements are individually tailored agreements with an
organization such as the BWSR, DNR, Minnesota Land Trust, or the Nature Conservancy.
Sustainable Forest Incentive Act
The Sustainable Forest Incentive Act (SFIA) provides annual incentive payments for the landowner
recording a covenant taking away some of the rights of the land (development and farming, for example).
Private landowners can receive a payment for each acre of qualifying forest land they enroll in SFIA. In
return, they follow the covenant for a set period of time: either 8, 20, or 50 years. Data on current enrollees
shows that landowners who start with an 8-year covenant commonly move up to a 50-year covenant
(DNR), which is why this program is considered under “Keep It”.
Wetlands
Wetlands are protected by the Minnesota Wetland Conservation Act (WCA). The overall goal of the act is
no net loss of wetlands. Draining, filling and in some cases, excavating in wetlands is prohibited unless (a)
the drain, fill, or excavation activity is exempt from requiring replacement or (b) wetlands are replaced by
restoring or creating wetland areas of at least equal public value. Replacement can be buying credits or
creating/restoring a wetland (usually credits are encouraged over an on-site replacement). Wadena SWCD,
Becker SWCD, Todd SWCD, and Otter Tail County serve as the local LGU for implementing WCA.
Regulations: Minnesota Rules, part 8420.0105

Buffers
In 2015, Minnesota enacted legislation requiring buffers of perennial vegetation of an average of 50 feet with
a minimum of 30 feet on public waters and 16.5 feet for public drainage systems. This program is regulated
by BWSR and implemented at the county level. Each county has an ordinance for buffer management.
Regulations: Minnesota Statutes 103B and 103F.48 Subd. 4
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Land Acquisition
For areas with unique and important resources that meet state goals, the DNR, United States Fish and
Wildlife Service (USFWS), counties, cities, townships, and other entities may purchase and manage the
land. Examples include Aquatic Management Areas that are used for fish spawning habitat and Wildlife
Management Areas that are used for small game hunting and waterfowl migration.

Fix It

Constructed Environmental Enhancements
“Fix it” programs include installation of on-the-ground, usually permanent or long-term
constructed enhancements including septic system upgrades, erosion control, rain
gardens, cattle fencing, and well sealing.

Low-Interest Loans
Low-interest loans may be made available for septic system replacement, small community wastewater
treatment systems, agricultural best management practices, and other projects that meet eligibility criteria
for funding.
Applicable Goals: Bacteria Reduction, Land Management

Cost-Share Programs
Cost-share programs can also be used for structural practices. Implementing fencing and water sources for
grazing cattle away from streams, shoreline restorations on lakeshore, and well sealing are applicable
examples that meet the goals of this plan. Implementation of this plan will involve cost-share programs that
will be actively targeted to prioritized areas for projects (see goals below). Non-priority areas will be
considered on an opportunity basis.
Applicable Goals: Bacteria Reduction, Drinking Water Protection, Groundwater Sustainability, Phosphorus
Reduction

Capital Improvements
Capital improvements are large projects that require significant investment and have longer lifespan than
that for cost-share programs. These types of projects and activities often require feasibility studies before
design and construction can proceed. Capital improvement projects often involve collaboration amongst
multiple public and private organizations or governmental departments and are often good candidates for
state or federal grant funding. Modifying Hewitt Dam, stream restoration, ditch improvement, and urban
stormwater projects are examples of capital improvement projects within the plan boundary.
Applicable Goals: Riparian Habitat

Operations and Maintenance
“Fix It” programs also follow the Operations and Maintenance plan requirements as listed on page 107.
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Info

Analysis and Information
“Analysis and information” programs are integral to achieving the plan’s goals. Programs
are those that include inventories, monitoring, and public outreach efforts.

Data Collection and Monitoring
Data collection, inventories, and monitoring are crucial for determining where projects are needed,
investigating problems, and tracking progress towards the measurable goals of this plan. Current data
collection and monitoring efforts are described, along with data gaps that have actions for implementation
in this plan. Targeted screening, inventory, monitoring and outreach actions are listed under each goal in
Section 5.
Current Data Collection and Monitoring Efforts
Currently, a wide variety of monitoring is carried out on multiple government and local organization levels
(Table 6-1). These existing data helped determine the current conditions of surface water, groundwater,
habitat, and land resources in this plan and developed a starting point for measuring goals moving forward.
Because these are already established projects, they don’t cost additional funds for this plan.
Table 6-1. Summary of ongoing water quality & quantity monitoring programs. RS = rivers & streams, L = lakes, W = wetlands, and GW =
groundwater.
Parameters

MPCA

DNR

Nutrients
Suspended Solids
Productivity
Pesticides

RS, L, W
RS, L, W
RS, L

RS, L
RS
RS

Bacteria
Biology
Water level/Flow
Algal Toxins
Invasive Species
Fish Contaminants
Chlorides
Sulfates

RS, L
RS, L, W
RS, L
L
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MDH

MDA

County &
SWCD

Lake
Associations

RS, GW
RS

GW

RS, L
RS, L

RS, L, W,
GW

RS
RS, L, W
RS, L, W

GW
RS, L
RS, L
RS, L
L
RS
RS, L

L

RS, L

RS, L, GW
RS, L, GW

110

 As part of the Intensive Watershed Approach, the MPCA conducts lake and stream monitoring in each watershed on a
10-year cycle. This assessment includes water chemistry and biological parameters, any Total Maximum Daily Loads
(TMDL) needed, and results in numerous comprehensive reports. The LWR Watershed was first assessed in 2011 and is
scheduled for Cycle 2 to begin in 2021.
 The Leaf Lake Chain has a lake association that conducts general condition monitoring annually including total
phosphorus, chlorophyll a, and transparency parameters. This monitoring is coordinated county-wide by the Otter Tail
County Coalition of Lake Associations.
 The MPCA Watershed Pollutant Load Monitoring Network (WPLMN) provides funding to local partners to assist with
intensive water quality monitoring at long-term sites. The WPLMN site in the LWR Watershed is at the watershed’s
pour point to the Crow Wing River (S005-729). Monitoring at this site can be used to track progress towards reduction
of phosphorus, sediment, nitrogen, and water outflow during plan implementation.

 The roles in groundwater monitoring in Minnesota are spread between four agencies:

Image credit: DNR

 The MDH monitors wells and drinking water supplies for public health, including bacteria, nitrates, and arsenic.
 The DNR monitors groundwater availability and ecological impacts through the Cooperative Groundwater Monitoring
network. There are 60 monitoring observation wells in the LWR Watershed.
 The MDA monitors groundwater for agricultural chemicals and fertilizer contamination.
 The MPCA monitors groundwater for industrial contamination.
 The SWCDs have participated in the MDA’s Township Testing Program and Central Sands Private Well Network that
work with property owners to test their wells. Results from this testing were used in Goal 2 of this plan (Figure 5-6).
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 Bird populations are monitored by a DNR program (Loons), Audubon Society (marshbirds, other birds), US Fish &
Wildlife Service (migratory birds), and the National Breeding Bird Survey (all birds).
 During the MPCA’s intensive monitoring cycle, the rivers in the watershed are tested for biological parameters
including fish and macroinvertebrate habitat. Any biological impairments are assigned a stressor that is likely causing
the reduction in diversity. Stressors include loss of habitat, loss of connectivity, sediment, dissolved oxygen, and
altered hydrology.
 Forest habitat is described in the Redeye Watershed Landscape Stewardship Plan. Areas for restoration and
enhancement and recommended species assemblages are outlined in the plan.
 Land Stewardship practices are tracked in eLINK and NRCS databases. Records of existing practices were used in this
plan in the Land Management Prioritization (Section 4, page 51).
 The Redeye Watershed Landscape Stewardship Plan provides the current number of acres in each minor watershed
that are protected, the potential acres for additional protection, and a per minor watershed protection goal. These
numbers were used in this plan in the Land Protection Goal, and as these statistics get updated in the future it will
show progress toward this goal.

Filling Data Gaps
This planning process has identified data gaps to be filled through implementation of this plan. The
following inventory and study activities are listed in Section 5: Goals and Implementation. The lead
organization and specific goal are listed in brackets.


Determine a way to track progress towards the Land Management [SWCD, Goal 1. Land Management].



Conduct university research locally and promote more research in the watershed [Universities, Goal 1.
Land Management].



Use DNA source testing to determine sources of E. coli impairments [MPCA, Goal 4. Bacteria Reduction].



Conduct feedlot and pasture windshield surveys in Otter Tail and Becker counties [SWCD, MPCA, Goal 4.
Bacteria Reduction].



Participate in the completion of the Geologic Atlas for the full watershed and gain a better
understanding of how to use it [SWCD, Goal 8. Groundwater Sustainability].



Complete a study to better understand sustainable withdrawal from aquifer. This study is a general
ask and could be conducted by any agency, organization or partnership [Goal 8. Groundwater
Sustainability].



Conduct a culvert inventory in Otter Tail and Todd Counties (start with hydroconditioning burn
lines) [SWCD, Goal 10. Aquatic Habitat Enhancement].

Implementation Programs

112

Public Participation and Engagement
Public participation and engagement are essential for successful implementation of this plan. One of the
first actions of this plan will be to develop a media campaign (including social media and print) for targeted
implementation. People reached and interactions with social media will be tracked. Section 5 highlights
specific outreach actions for implementation of this plan related to each goal.
Develop a media campaign to provide targeted outreach
specific to plan goals.

All Landowners
 Connect members of the public and
lake associations with farmers to
build relationships (i.e. local field
days, on-farm demonstrations) [Goal
1. Land Management]
 Outreach to absentee landowners
(targeted mailing) about land
management options [Goal 1. Land
Management].
 Provide outreach to lawn care
businesses about fertilizer use [Goal
2. Nitrogen Management].
 Outreach for wellhead protection,
arsenic, and any emerging
contaminants [Goal 3. Drinking Water
Protection].

Agricultural Producers

Lakeshore Owners

 Create a peer to peer learning
exchange and crop advisory
teams [Goal 1. Land
Management].

 Outreach to lakeshore owners
about good land management
choices and BMP options [Goal 5.
Phosphorus Reduction].

 Outreach to co-ops, build trust,
increase coordination [Goal 1.
Land Management].

 Complete Score Your Shore on
lakes and use as an outreach tool
for shoreline restoration projects
[Goal 5. Phosphorus Reduction].

 Provide outreach on timing and
rates for fertilizer application
[Goal 2. Nitrogen Management].
 Outreach and irrigation
workshops [Goal 8. Groundwater
Sustainability.

 Promote household hazardous waste
program [Goal 3. Drinking Water
Protection].
 Outreach to private landowners
about land protection programs [Goal
5. Land Protection].
 Target realtors for home sales
(brochures, workshops, training
credits). [Goal 7. Wetland Protection].
 Promote water conservation
practices through outreach to
homeowners and cities [Goal 8.
Groundwater Sustainability].
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Achieving Plan Goals
The focus of this plan is to add more management practices on the landscape in order to to protect and
enhance drinking water, prevent any future turbidity and phosphorus impairments, enhance sustainable
agricultural production, and enhance habitat. Table 6-2 summarizes the different levels of measuring
progress and how it will be implemented in this plan. Projects will be tracked during plan implementation
using a system set up for the watershed.
Table 6-2. Description of how different activities will be measured during plan implementation.

Level

Description

Tracking

Practices, Acres, Percentages of watersheds, Miles of
River, Number of Lakes.

Estimating
Modeling

Using lower resolution calculators and tools to give a
sense of the collective impacts of projects.
Incorporating landscape factors and project
information to predict future conditions.

Measuring

Using field-collected information to assess the
condition of the water.

Proving

Having enough measurements to compare with
standards and decide if it's improved.

Redeye 1W1P Application
Outputs in Targeted Implementation Schedule (Section
5). Projects will be tracked with a system and
reported in eLINK during implementation.
Field edge benefits calculator (Appendix H).
PTMApp, HSPF in WRAPS Cycle 2 in 2021
Lake Monitoring, Pollutant Load Monitoring Network
stream monitoring at watershed pour point (S005729), WRAPS Cycle 2 in 2021
Analysis of lake water quality trends, Analysis of
loading at watershed pour point (S005-729), WRAPS
Cycle 2 in 2021

A Note on Equity
Equity or the fair and equal treatment of all individuals and communities, and the equal access and
availability to resources that it takes to maintain and service those individuals and communities is gaining
attention in modern planning of rural and urban settings. Equity throughout communities and in larger
geographies is important, also, because of global climate change and the development of sustainable and
resilient communities. Because water is a universal, free-flowing entity and a requirement for all life,
addressing equity at the watershed scale is the most efficient way of exploring, delineating, and prescribing
actions, unique to planning regions, for addressing the
equitable management of natural resources for the welfare of all
people in those communities within the plan boundaries.
Though particular goals or actions directly addressing equity
are not specifically prescribed in this plan, it is herein noted as
an important aspect of consideration as this plan moves
forward in implementation. Specific projects, funding, and
Figure 6-4. Illustration of equity (Sources: Variations of
planning subsequent of this plan, that specifically explores and
these images have been created by Craig Froehle of the
addresses equity is encouraged (Figure 6-4).
Interaction Institute for Social Change.
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Section 7:
Plan Administration
and Coordination

“There’s not a farmer in the county that doesn’t care about the environment. The purpose of
this plan is to prevent future problems and access funding to do projects.”
- Craig Folkestad, Citizen Advisory Committee Member,
at a meeting, February 18, 2020

Section 7. Plan Administration and Coordination
Plan Administration describes how the plan will be implemented, how the watershed partners will work
together, how the funding will move between them, and who will handle the administrative duties. The
LWR1W1P will be implemented through a Memorandum of Agreement (MOA) between East Otter Tail
SWCD, Otter Tail County, Wadena SWCD, Wadena County, Becker SWCD, Becker County and Todd
SWCD. This MOA largely contains the same framework that was included in the MOA for developing
this plan (Appendix J). Douglas County and Douglas SWCD were offered the opportunity to participate
in both the planning and implementation MOAs but declined due to such a small percentage in the
LWR1W1P area (<1%). Refinements to the implementation agreement that changed from the planning
agreement include adding Becker County and Todd SWCD as signatories and clarifying the provisions
and roles for implementing the plan. The LGUs in the implementation MOA will be collectively referred
to as the Redeye Implementation Team.

Decision-making and Staffing
Implementation of the LWR1W1P will require increased capacity of plan partners, including increased
staffing, funding, and coordination from current levels. Successful plan implementation will depend on
generating active interest and partnerships within the watershed.
The decision-making and staffing for implementing the LWR1W1P will be conducted based on the
concepts outlined in this section of the plan. Presented below are the probable roles and functions
related to plan implementation (Table 7-1). Expectations are that the roles of each committee will shift
and change during implementation to best meet the needs of the Redeye Implementation Team. Fiscal
and administrative duties for plan implementation will be assigned to an LGU through a Policy
Committee decision as outlined in the formal agreement. Responsibilities for work planning and serving
as the central fiscal agent will be revisited by the Policy Committee on a biennial basis.

Figure 7-1. Citizen Advisory Committee drafting goals on June 24, 2019.
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Table 7-1: Roles for LWR1W1P Implementation. The Local Government Units will be collectively referred to as the Redeye Implementation Team.

Committee Name
Redeye Implementation
Team

Description
The collective group of
LGUs in the MOA.

Primary Implementation Role and Functions
 Combination of Policy Committee, LGU staff, and
fiscal agent roles.

One board member from
each MOA entity.

 Meet twice a year or as needed
 Recommend approval of the annual work plan by
the individual boards of the MOA members
 Annual review and confirmation of Advisory
Committee recommendations
 Direction to Advisory Committee on addressing
emerging issues
 Recommend approval of the annual work plan by
the individual boards of the MOA members
 Review the implementation funds from plan
participants

One of the participating
LGUs as decided by the
Policy Committee.

 Convene committee meetings
 Prepare the annual work plan
 Prepare and submit grant applications/funding
requests
 Research opportunities for collaborative grants
 Report on how funds were used
 Compile annual results for annual assessment

Advisory Committee

One staff member from
each MOA entity. State
Agencies and local
stakeholders are exofficio members.

 Meet annually or additionally as needed
 Review the status of available implementation
funds from plan participants
 Review and identify collaborative funding
opportunities
 Review and provide input for the annual work plan
submitted to BWSR
 Biennial review and confirmation of priority issues
 Evaluate and recommend response to emerging
issues
 Prepare plan amendments
 Implement the targeted implementation schedule
 Update on projects completed and where funding
was spent (MOA entities and state agencies).

Citizen Advisory
Committee

Local citizen stakeholders
appointed by the Policy
Committee.






Policy Committee

Local Fiscal and
Administrative Agent

Plan Administration

Meet biennially or additionally as needed
Provide input for the annual work plan
Communicate the needs of local landowners
Be a local supporter for the plan
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Collaboration
Collaboration between LWR1W1P Implementation Partners
The Redeye Implementation Team acknowledges the value of collaboration between planning partners
to achieve successful plan implementation. Benefits of successful collaboration for the Redeye
Implementation Team include consistent implementation of actions watershed-wide, increase
likelihood of funding, and resource efficiencies gained. There is already a considerable amount of
collaboration among the Redeye Implementation Team:
East Otter Tail SWCD and Wadena SWCD have shared services and staff.
East Otter Tail SWCD and Becker SWCD have a shared engineer.
East Otter Tail SWCD and West Otter Tail SWCD have a shared shoreline specialist.
East Otter Tail SWCD, West Otter Tail SWCD, Wadena SWCD, Otter Tail County and Wadena County
have a shared Watershed Coordinator.
Becker SWCD, East Otter Tail SWCD, Hubbard SWCD, Todd SWCD, and Wadena SWCD have
collaborated to provide irrigation water management assistance across the five-county area.

This collaboration is an advantage for implementation in the watershed. Where possible and feasible, the
Redeye Implementation Team will pursue opportunities for collaboration with fellow Redeye
Implementation Team members to gain program efficiencies, pursue collaborative grants, and provide
technical assistance following a hierarchy approach (Figure 7-2). The Redeye Implementation Team will
also review similarities and differences in local regulatory administration to identify local successes and
identify changes needed in the future to make progress towards goals outlined in this plan.

Look Within
• Example: Watershed Planner

Look to Neighbors
• Example: Shared engineer with Becker SWCD

Look to the Region
• Example: 5-County Irrigation Collaboration

Look to the Technical Service Area
• Example: GIS Analyst

Figure 7-2. Hierarchy approach to collaboration in the LWR Watershed.
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Collaboration with Other Units of Government
The Redeye Implementation Team will continue to coordinate and cooperate with other governmental
units at all levels. Coordination with state agencies including BWSR, DNR, MDH, MDA, and the MPCA
will continue as they are experts in many of the topic areas included in this plan, have been participating
members of the planning Advisory Committee, and will be members of the implementation Advisory
Committee. Cooperation with units of government such as NRCS, municipalities, city councils,
township boards, county boards, joint powers boards, and other water management authorities are a
practical necessity to facilitate watershed-wide activities. Examples of collaborative programs in the
watershed include EQIP (NRCS), CRP (FSA), Minnesota Agriculture Water Quality Certification
(MDA), Targeted Township Testing (MDA), Farm Bill Biologist (MDA), Wellhead Protection for city
DWSMAS (MRWA and MDH), Minnesota Forest Resource Council and WRAPS (MPCA).
LWR1W1P implementation actions and goals were developed through a collaborative process. Some
agency goals, objectives, directions, and strategies for resource management within the plan area have
not been selected as priority issues. The responsibility for achieving the goals associated with lower
priority tier issues remains with the respective agency or organization. Tier 3 issues can be found on
page 31.
Collaboration with Others
Local support and partnerships will drive the success of final outcomes of the actions prescribed for
implementing this plan. Because this plan’s focus is voluntary land stewardship practices, collaborations
with landowners in the watershed is of paramount importance. There are many actions in the plan that
describe working with individual landowners on personalized farm plans and providing cost share and
technical assistance for implementing land stewardship practices (Section 5). Many of the existing
collaborations in the watershed have been involved in the development of this plan and are committed
to protecting and enhancing the LWR Watershed resources. Partners for these collaborations include,
but are not limited to, lake associations, Otter Tail Coalition of Lake Associations (COLA), The Nature
Conservancy, Central Minnesota Irrigators (CMIC), Central Lakes College Agriculture and Energy
Center (CLC), Ducks Unlimited, Trout Unlimited, MN Deer Hunters Association, Pheasants Forever,
Pheasants Forevermore, Sportsman’s Clubs, National Wild Turkey Federation, Northwest AqwaTek
Solutions, Minnesota Waters, Freshwater Society, local co-ops, University of Minnesota Extension, civic
groups, private businesses, individuals, and foundations. The Redeye Implementation Team collaborates
with these groups for education, outreach, monitoring, and project implementation.
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Funding
The Redeye Implementation Team will pursue funding opportunities collaboratively in order to
implement the activities prescribed in the targeted implementation schedule (Section 5). Table 7-4 lists
the most used programs and grants for executing the implementation programs described by this plan
and used within the targeted implementation schedule. The funding grants and programs are crossreferenced to plan implementation programs, thereby showing potential sources of revenue for
implementation. Programs will be coordinated uniformly throughout the watershed where possible.
Current programs and funding (Level 1) will not be enough to meet the full targeted implementation
schedule. The success of plan implementation will hinge on reliable non-competitive watershed-based
funding being available for plan implementation in addition to competitive state, federal, and private
grant dollars. A minimum of one additional staffing FTE is included in the implementation actions in
the form of technical assistance (page 68). The Redeye Implementation Team acknowledges that
additional staffing may be necessary to meet plan goals. Because implementation is occurring under an
MOA, staff will be hired by existing local government units in the watershed.
The current funding level (Level 1) is based on the annual revenue and expenditures for the following
counties and SWCDs: Becker, Otter Tail, Wadena, and Todd. The current level of investment by each
local government unit is expected to remain the same during the LWR1W1P ten-year time period. The
current expenditure includes all the state program and conservation delivery grants, including the
Natural Resources Block Grant and SWCD Local Capacity Building Grants. Level 2 funding describes
additional funding that could be obtained to implement the plan, including noncompetitive
watershed-based funding and competitive grants (Table 7-2). The total funding can also be broken out
by management focus (Table 7-3).

Figure 7-3. The Leaf Lake Chain and Leaf River valley aerial view.
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Table 7-2: Estimated implementation funding for the LWR1W1P (per Levels 1-3)

Funding
Level
Level 1
Level 2
Level 3

Description
Continue Current Programs
Obtain additional grant and capacity funding
Partner funding
Total

Estimated Plan
Total (10 years)
$4,000,000
$4,900,000
$6,800,000
$15,700,000

Estimated
Annual Average
$400,000
$490,000
$680,000
$1,570,000

The total funding for Levels 1 and 2, which is just the funding that is administered by the Redeye
Implementation Team, is $890,000 annually and $8,900,000 over the 10-year life of the LWR1W1P
(Table 7-2).
Table 7-3: Estimated implementation funding for the LWR1W1P (per program)

Implementation Program

Estimated Plan Total (10 years)

Estimated Annual Average

Manage It

$9,563,000

$956,300

Fix It

$2,514,000

$251,400

Inventory and Outreach

$1,236,000

$123,600

$2,387,000

$238,700

$15,700,000

$1,570,000

Keep It
Total

The focus of this plan is stewardship in the form of land management, and 61% of the total funding is
being spent on management activities (“Manage It”) while the remaining percentages are “Fix It”, 16%,
“Keep It”, 15%, and “Inventory and Outreach”, 8% (Figure 7-4). Overall, 92% of the funding is being
used for implementing conservation and 8% for inventory and outreach.
Funding Summary per Program
8%
15%
92% going to
implementing
conservation
practices

16%

61%

Manage It
Fix It
Keep It
Inventory and Outreach

Figure 7-4. Percentage of funding for each implementation program.
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Table 7-4: Funding sources available for implementing the LWR1W1P

OTHER FUNDING

FEDERAL FUNDING

STATE FUNDING

Source

Organization

Program/Fund Name

Type of
Assistance

Form of Assistance

BWSR

Clean Water Fund

Financial

Grant

BWSR

Reinvest in Minnesota (RIM)

Financial

Easement

BWSR

Natural Resources Block Grant

Financial

Grant

BWSR

SWCD Local Capacity Service Grants

Financial

Grant

BWSR

Erosion Control & Mgmt Program

Financial

Grant

DNR

Conservation Partners Legacy

Financial

Grant

DNR

Aquatic Invasive Species Control

Financial/Technical

Grant

DNR

Forest Stewardship Program

Technical

Cost Share

DNR

Aquatic Management Area, Wildlife
Management Area

Financial

Fee Title Acquisition

DNR/Revenue

Sustainable Forest Incentive Act

Financial

Incentive payment

MPCA

Clean Water Partnership

Financial

Grant

MPCA

State-Revolving Fund

Financial

Grant

MPCA

Surface Water Assessment Grant

Financial

Grant

MDH

Source Water Protection Grant

Financial

Grant

MDA

Nitrate Testing

Technical

Monitoring

MDA

Agricultural BMP Loan Program

Financial

Loan

LSOHC

Outdoor Heritage Funds

Financial

Grant

LCCMR

Environmental Trust Fund

Financial

Grant

Legislature

Bonding

Financial

Bond

FSA

Conservation Reserve Program

Financial

Cost Share

FSA

Grassland Reserve Program

Financial

Cost Share

NRCS

Conservation Innovation Grant

Financial

Grant

NRCS

EQIP

Financial

Cost Share

USGS

Stream Gaging Network

Technical

Monitoring

USACE

Planning Assistance

Technical

Planning

EPA

State Revolving Fund

Financial

Loan

Ducks Unlimited

Financial/Technical

Easement/Cost Share

Trout Unlimited

Financial/Technical

Easement/Cost Share

Muskies, Inc

Financial/Technical

Easement/Cost Share

The Nature Conservancy

Financial

Easement

Minnesota Land Trust

Financial

Easement
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Local Funding
Funding derived from either the local property tax base or in-kind services of any personnel funded
from the local tax base is local revenue. Local funding excludes general operating funds obtained from
BWSR, fees for service and grants, or partnership agreements with the federal government or other
conservation organizations.
Local funds will be used for locally focused programs where opportunities for state and federal funding
are lacking because of misalignment of a program’s purpose with state or federal objectives. These funds
will also be used for matching grants where statutory authority already exists. Some examples include:
Water Planning Authority for Special Projects (Minnesota Statute 103B.355):
Counties have the authority to levy funds for priority projects and assist SWCDs with program
implementation.

Road Authorities:
Counties can provide limited local funding to assist with the local share of road retention and other
floodwater-retention projects.

Drainage System Costs (Minnesota Statute 103E):
Funding of all costs related to construction, maintenance, and improvement of drainage systems is
apportioned to property owners within the drainage system based on the benefits received from the
improved drainage.
A drainage authority can accept and use funds from sources other than assessments from benefitted
landowners for the purposes of flood control, wetland restoration, or water quality improvements.
Minnesota Statutes Chapter 103E, Section 15, subdivision 1a requires drainage authorities to investigate
the potential use of external funding for the purposes identified in Minnesota Statutes Chapter 103E,
Section 11, subdivision 5.

Figure 7-5. The Leaf River.
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State Funding
Leadership from the state agencies that are tasked with protection and restoration of Minnesota’s water
resources came together and agreed on a set of high-level state priorities that align their programs and
activities working to reduce nonpoint source pollution. The resulting Nonpoint Priority Funding Plan
outlines a criteria-based process to prioritize Clean Water Fund investments. These high-level state
priority criteria include:
1. Restoring those waters that are closest to meeting state water quality standards
2. Protecting those high-quality unimpaired waters at the greatest risk of becoming impaired
3. Restoring and protecting water resources for public use and public health, including drinking
water
State funding includes funds derived from the State tax base for state cost-share and regulatory purposes.
State funding excludes general operating funds obtained from BWSR, counties, fees for service and
grants, or partnership agreements with the federal government or other conservation organizations.
Collaborative Grants
The fiscal agent will apply for collaborative grants on behalf of the Redeye Implementation Team, which
may be competitive or non-competitive. The assumption is that future base support for implementation
will be provided to the LWR1W1P as one or more non-competitive implementation watershed-based
funding allocations. Where the purpose of an initiative aligns with the objectives of various state, local,
non-profit, or private programs, these dollars will be used to help fund the implementation programs
described by this plan. Funding sources that are currently available at the time of developing this plan
are listed in Table 7-4.
Federal Funding
Federal funding includes all funds derived from the federal tax base. This includes programs such as the
EQIP administered by NRCS. Federal funding does not include general operating funds obtained from
BWSR, counties, fees for service and grants or partnership agreements with state government or other
conservation organizations.
Federal agencies can be engaged following the approval of this plan and prior to implementation, to
create an avenue to access federal resources for implementation. Opportunity may exist to leverage state
dollars through some form of federal cost-share program. Where the purpose of an implementation
program aligns with the objectives of various federal agencies, federal dollars will be used to help fund
the implementation programs described by this plan. For example, the NRCS will likely provide support
for agricultural best management practices such as EQIP, while the FSA may provide land-retirement
program funds such as CRP (Table 7-4).
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Other Funding Sources
Foundations, nonprofit organizations, and private contributions (including landowners and corporate
entities) will be sought for plan implementation activities. Local foundations may fund education, civic
engagement, and other local priority efforts. Several conservation organizations are active in the
watershed, such as The Nature Conservancy, the Otter Tail County Coalition of Lake Associations,
Ducks Unlimited, Trout Unlimited, MN Deer Hunters Association, Pheasants Forever, Pheasants
Forevermore, Sportsman’s Clubs, National Wild Turkey Federation, Northwest AqwaTek Solutions,
Minnesota Waters, Freshwater Society, CLC Ag Center, and local co-ops (i.e., Breakfast on the Farm).
These organizations acquire funding of their own and may have project dollars and technical assistance
that can be leveraged. Major cooperators and funding sources are private landowners who typically
contribute 25% of project costs and many donate land, services, or equipment for projects or programs.

Work Planning
This plan envisions collaborative implementation. Biennial work planning will be completed to align the
priority issues addressed, the availability of funds, and the roles and responsibilities for implementation.
Local Work Plan
The Redeye Implementation Team will be responsible for completing a biennial work plan based on the
targeted implementation schedule. Adjustments to the biennial work plan will be made through selfassessments. Then the biennial work plan will be presented to the Policy Committee, who is ultimately
responsible for its approval. The purpose of these biennial work plans is to obtain BWSR watershedbased implementation funding, maintain collaborative progress towards completing the targeted
implementation schedule and reaching the outcomes prescribed in the plan.
Funding Request
The Advisory Committe will collaboratively develop, review, and submit a watershed-based funding
request from this plan. This request will be submitted to and ultimately approved by the Policy
Committee prior to submittal to BWSR. The watershed-based funding request will be developed based
on the 2021-2022 priority projects outlined in the targeted implementation schedule and any
adjustments made through self-assessments.

Assessment, Evaluation, and Reporting
Accomplishment Assessment
The Advisory Committee will provide the Policy Committee with an annual update on the progress of
the plan’s implementation. For example, any additional acres of land best management practices will be
tracked so that each year the Advisory Committee will report how many additional acres were managed
in the watershed. A tracking system will be used to measure progress and will serve as a platform for plan
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constituents and the public. Tracking these metrics will also make them available for supporting future
work plan development, progress evaluation, and reporting.
Partnership Assessment
Biennially, the Advisory Committee will review the LWR1W1P goals and progress toward
implementation, including fulfillment of committee purposes and roles, efficiencies in service delivery,
collaboration with other units of government, and success in securing funding. During this review
process, feedback will be solicited from the County and SWCD boards, Policy Committee, Citizen
Advisory Committee, and partners such as state agencies and non-governmental organizations. This
feedback will be presented to the Policy Committee to set the coming biennium’s priorities for achieving
the plan’s goals and to decide on the direction for grant submittals. Also, this feedback will be
documented and incorporated into the five-year evaluation. The Redeye Implementation Team intends
to pursue watershed-based funding to meet goals and plan implementation schedules.
Five-Year Evaluation
Starting in 2021, this plan will be in effect for ten years. Over the course of the plan’s life cycle, progress
toward reaching goals and completing the implementation schedule may vary. New issues may emerge
as the plan progresses, and/or new monitoring data, models, or research may become available.
Therefore, in 2026-2027, a five-year evaluation will be undertaken, as per the BWSR Order approving it,
to determine if the current course of actions is sufficient to reach the goals of the plan, or if a change in
the course of actions is necessary. At the 10-year mark, and every five years after, the plan will be fully
re-evaluated.
Reporting
LGUs have several annual reporting requirements. Some of these reporting requirements will remain a
responsibility of the LGUs. Reporting related to grants and programs developed collaboratively and
administered under this plan will be reported by the plan’s fiscal agent (Table 7-1). In addition to annual
reporting, the Advisory Committee will also develop a biennial State of the Watershed Report to present
to the Policy Committee. This report will document progress toward reaching goals and completing the
targeted implementation schedule and will describe any new emerging issues or priorities. The
information needed to biennially update the State of the Watershed Report will be developed through the
annual evaluation process.
The fiscal agent is responsible for submitting all required reports and completing annual reporting
requirements for LWR1W1P as required by state law and policy. The Advisory Committee will assist in
developing the required reports and roles and responsibilities will be defined in the MOA Bylaws.

Plan Administration

126

Plan Amendments
The LWR1W1P is effective through 2030. Activities described in this plan are voluntary, not
prescriptive, and are meant to allow flexibility in implementation. An amendment will not be required
for addition, substitution, or deletion of any of the actions, initiatives, and projects if those changes will
still produce outcomes that are consistent with achieving the plan goals. This provision for flexibility
includes changes to the activities except for those of capital improvement projects.
During the time this plan is in effect, it is likely that new data giving a better understanding of watershed
issues and solutions will be generated. Administrative authorities, state policies, and resource concerns
may also change. New information, significant changes to the projects, programs, or funding in the plan,
or the potential impact of emerging concerns and issues may require activities to be added to the plan. If
ammendments are required or requested by a member of the Redeye Implementation Team, the Policy
Committee will initiate a plan amendment process following their implementation MOA Bylaws.

Formal Agreements
The Redeye Implementation Team is a coalition of East Otter Tail SWCD, Otter Tail County, Wadena
SWCD, Wadena County, Becker SWCD, Becker County and Todd SWCD. The Policy Committee
previously entered into a Memorandum of Agreement (MOA) for planning the One Watershed One
Plan for the LWR Watershed (Appendix J). The entities will draft a MOA for purposes of implementing
this plan. The Policy Committee of the Redeye Implementation Team oversees the overall plan
implementation with the advice and consent of the individual County and SWCD boards under the
umbrella of the implementation MOA. Douglas County and Douglas SWCD were offered the
opportunity to participate in both the planning and implementation MOAs but declined due to such a
small percentage of land area of the watershed (<1%).
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Appendices

“Land, then, is not merely soil; it is a fountain of energy flowing through a circuit of soils,
plants, and animals.”
-Aldo Leopold
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Appendix B. First Biennium Priorities
This section summarizes where to work first and what will be done first during implementation (first biennium priorities) (Figures 8-1, 8-2, Table 8-1).

Priority Funding Projects for 2021-2022*
*These are Level 2 and 3 projects above the current core programs and funding.

Implementation Action
Design and maintain a method to inventory current practices and track new practices.

Applicable
Goals
All

Technical Assistance for land management programs (crops, pasture, and forest) (1 FTE)

All

Develop a media campaign for targeted outreach.

All

Implement soil health practices such as cover crops, reduced tillage, nutrient management, irrigation water management
and precision technology in 1st Priority Acres (including Leaf Lake minor watershed and DWSMAs).

Program

Funding
Level

2
2
2

Implementation Partners
SWCDs
SWCDs
SWCDs

1, 2, 8

SWCDs, NRCS, MDA, Landowners

Implement manure management BMPs and waste systems in priority feedlots.

4

SWCDs, NRCS

Develop forest stewardship plans.

1

SWCDs, DNR, FRC, Forest Consultants

1, 4

SWCDs, NRCS

1

SWCDs, DNR, BWSR

Write and assist in rotational grazing plans, implement prescribed grazing, cattle fencing and watering facilities.
Integrate forest health, water quality, and habitat benefits into Forest Stewardship Plan format.
Develop comprehensive individual farm plans that are resource driven and incorporate long-term management

1, 2

Increase the number of farms and acres with MN Ag Water Quality Certification Program.

1, 2

Increase the acres of forest protection with the Sustainable Forest Incentive Act (SFIA) and conservation easements.

6

Long-term water quality monitoring on Leaf Lake Chain and Wolf Lake (phosphorus, chlorophyll a, transparency).

5

Complete the Geologic Atlas for the full watershed and utilize the contents.

8

2
3
3
3
3

SWCDs, NRCS
SWCDs, MDA
SWCD, DNR
SWCDs, Lake Associations, COLA
MGS, DNR

Estimated Funding Available, First Biennium
SWCDs, Counties | Level 1
Watershed-Based Funding, Cover Crop Grant | Level 2
SFIA, State General Fund (SFIA), NRCS, MDA, DNR, FRC | Level 3
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$800,000
$782,000
$1,360,000
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Priority Areas to target in 2021-2022

Figure 8-1. Forest lands to target first are at the highest risk for conversion to agricultural
practices and also priority areas from the Landscape Stewardship Plan.
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Figure 8-2. Priority lands to target first are the highest risk for soil loss in the LWR
Watershed. This analysis identifies the top 25% of cultivated and pasture acres with the
most erosion potential (HEI).
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Tracking Project Progress by HUC12
Table 8-1. Summary of acres in each management focus category by HUC12 subwatershed.

Basics
HUC12 #
70101070101
70101070102
70101070103
70101070104
70101070105
70101070201
70101070202
70101070203
70101070301
70101070302
70101070303
70101070304
70101070401
70101070402
70101070403
70101070404
70101070501
70101070502
70101070503
70101070504
70101070505
70101070601
70101070602

HUC12 NAME

Willow Creek
County Ditch No 49
Leaf Lake
South Bluff Creek
Deer Creek-Leaf River
Headwaters Bluff Creek
Blue Creek
Bluff Creek
Oak Creek
City of Wadena-Leaf River
Union Creek
County Ditch No 3-Leaf River
County Ditch No 13
Headwaters Wing River
West Annalaide Lake
Wing River
Upper Redeye River
Middle Redeye River
Hay Creek
Town of Blue Grass-Hay Creek
Lower Redeye River
County Ditch No 5
Leaf River

Totals:
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Protection

Risk

7,754
3,510
8,829
6,855
9,487
1,286
1,076
3,933
3,492
4,061
2,011
2,612
6,868
9,073
3,220
7,744
4,131
5,140
2,381
1,285
1,477
1,748
2,660

High & ModHigh
Nitrogen
Infiltration
Risk (acres)
13,379
3,326
15,038
11,345
10,804
3,738
1,891
2,806
10,278
7,046
6,217
12,903
9,949
16,636
3,983
18,592
10,702
8,788
2,873
2,163
16,962
7,426
16,564

BOTH Critical
Soil Loss &
Nitrogen
Infiltration
Risk (acres)
5,887
2,150
6,049
5,077
5,513
839
541
1,718
2,852
2,545
1,649
1,860
6,310
8,127
2,346
5,626
2,385
2,880
1,393
247
584
1,594
2,543

Acres of HUC12

Protected
Lands (acres)

Potential to
Protect (acres,
no wetlands)

30,175
11,468
31,657
29,842
37,076
13,734
15,446
20,127
25,733
30,783
13,635
25,866
16,900
31,982
15,327
37,010
33,000
36,426
12,956
19,817
36,972
21,946
24,191

10,398
3,925
10,060
9,185
10,578
4,961
6,194
4,544
8,807
8,183
3,741
6,021
5,205
10,834
5,677
6,659
13,942
10,087
4,345
5,357
12,453
5,036
7,430

9,379
2,170
6,745
5,333
6,647
3,796
2,765
2,345
6,464
8,321
3,130
7,721
1,898
10,090
3,852
13,757
13,758
13,375
2,827
10,121
12,464
7,504
8,846

Acres
Needed for
Protection
Goal (acres,
from LSP)
3,181
89
1,885
629
923
1,220
294
906
1,550
866
445
3,308
710
4,069
454
4,444
5,858
3,091
190
2,467
3,550
1,548
3,045

572,069

173,621

163,306

44,722

62,354

100,634

213,406

70,717

Overall %

30%

29%

8%

11%

18%

37%

12%

Private Forest
Conversion
Risk (acres)

Critical Soil
Loss (acres)

4,133
1,115
2,258
1,954
3,220
1,760
1,366
1,274
1,889
3,490
740
2,605
694
3,450
902
3,455
7,406
6,938
1,228
4,344
4,722
1,618
1,793
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Appendix C. Redeye River Watershed

Landscape Stewardship Plan
Key Concepts:
•
•
•
•
•
•
•

A forest resource plan to support the Redeye River 1W1P.
Keep forested lands forested.
Priority is the intersection of quality & risk—Private Lands.
Coordinate resilience with existing public forestlands.
Stack public benefits to maximize taxpayer investment—$$$.
Increase and enhance delivery of services to landowners.
Implementation based on landowners’ goals.

The Redeye River Watershed Landscape Stewardship Plan (LSP) is a 10-year tactical plan focused on guiding the protection and
management of working forests on private lands on a watershed basis. The goal of this plan is to empower teams of service providers to work together with private landowners and land managers to strategically protect working forest lands and promote
private forest stewardship to enhance both private and public benefits that forests provide.

What’s in the Plan?
Part 1: Analysis of Forest and Water Resources
• Resource Context
• Risk/Quality Assessment
• Forest Conservation Opportunity Areas
• Key Observations and Conclusions
Part 2: The Vision
• Mission and Vision.
• Two major goals: 1) increase forestland protection, 2) promote forest stewardship.
• Subwatershed Action Plans – 7 subwatersheds – HUC 10 scale.
• Ecological Guidance – potential native plant communities (NPC).
Part 3: Making it Happen
• Coordination strategies
• 10-year investment plan
• Demonstration projects
• Accomplishment reporting
• Recommendations to local and state agencies

Foundation Concept: Landowner’s Choose
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Redeye River Landscape Stewardship Plan:

Where do we want to work?
The overall Redeye River Major Watershed has a protection goal of 75%. Each of its six subwatersheds have their own protection goals, which range from 37 to 43%. The subwatersheds have 5 to 16 minor watersheds, and each minor also has a
protection goal that was determined by the Redeye River LSP Planning Team based on their best professional judgement on
what is achievable for that minor watershed.

Coordination Strategies :
•
•
•
•
•
•

Reconvene, support and sustain the Local Forestry
Technical Team.
Confirm the project coordinator.
Clarify partner roles in serving private landowners.
Coordinate resources for Implementation.
Support accomplishment reporting.
Advocate recommendations to local and state agencies and programs.
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Appendix D. Groundwater and Agriculture Workshop Summary
Farming and water go hand in hand. Farmers are on the front lines of protecting soil and water resources while
continuing to make improvements that increase farm profitability and sustainability. Over the course of the last several
months, local farmers, agronomists, and industry professionals came together to:
▪
▪
▪
▪

List practices currently being used to improve efficiencies
Discuss practices local farmers are interested in trying and what they’d like their operations to look like in five
years
Identify the barriers in the way of making those changes
Develop strategies to overcome those barriers and protect agricultural economies and groundwater supply at
the same time

Workshops hosting over 90 farmers and other members of the agriculture community were held in Perham, Parkers
Prairie, and Osage with a follow-up meeting in New York Mills. Across all meetings, there were some unifying themes: a
lot of good work is already happening, there is a strong desire to further improve on fiscal and environmental
stewardship, and there are many creative solutions available to help producers make those desired changes. This comes
as no surprise to producers or those who work with them, but two other things became clear in these workshops:
▪
▪

There is a need to capture the work farmers are already doing to protect groundwater and tell that story
Farmers are facing other structural barriers that will prevent them from doing more good work

What’s currently working, and why
We heard from farmers throughout this process that they understand they have a responsibility to protect groundwater.
While economics, farm size and scale, farmer life stage, as well as vulnerable and variable soil conditions constrain which
practices are feasible in their fields, farmers are already making sacrifices of time, resources, and money to implement
practices that are environmentally beneficial. Many of the practices that are currently working are those that maximize
input use efficiency – by aiming to make every ounce of fertilizer and drop of water productive and available for crops,
farmers are protecting their bottom line and groundwater. In general, the practices that are working now to protect
groundwater are focused on the annual management of irrigation and nitrogen to meet the unique conditions for each
field, each farmer, and each growing season. We heard from participants that both economics and environmental
considerations were important components of the decisions farmers are making to manage their fields. Participants
said that they understood agriculture and water go hand-in-hand, and that they are already implementing practices on
their fields that reflect this understanding.
What future practices could look like
Farmers already have a vision of the practices they want to incorporate into their fields over the next five years. We
heard that there is a strong desire by farmers to shift towards a system that incorporates longer-term management
practices that produce a more sustainable farming operation and better environmental outcomes. This includes
reducing tillage, incorporating cover crops, and adding alternative cropping systems into their rotations. We also heard
that farmers are interested in adopting precision irrigation and nitrogen management practices that could drastically
improve the efficiency of the inputs they use.
Barriers to progress
In these meetings, farmers identified the following structural barriers impeding their desire to do more good work on
their fields to protect groundwater and improve the sustainability of their farms: negative public perception; lack of
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locally appropriate knowledge; long return on investment period for new practices; lack of technical expertise and
actionable information; absence of markets for alternative crops and improved inputs; unpredictable and variable
environmental conditions; restrictions from landowners, bankers, and government
Above and beyond the limitations of time and money, other barriers can still limit what is possible in the future for
farmers. This means that unless solutions to these structural barriers can be found, interest and effort by farmers
alone will not be enough to get more practices adopted that will protect groundwater. Farmers are asking for help
from outside groups, such as the SWCD, to realize their vision of how they want their fields to be managed.
Strategies for success
To overcome the identified barriers to progress, workshop participants suggested using the following strategies:
Shift the public narrative: Farmers want to see changes in the public narrative because it does not accurately reflect the
work they are doing to protect groundwater. These are the public relations strategies suggested:
▪
▪
▪

Tell better stories of good work farmers are doing and of how farming practices have improved over time
Provide education on agricultural systems to those outside of the agriculture community
Connect members of the public with farmers to build relationships

Promote improved regulations: Farmers are asking for common sense regulations that let them do more good work to
protect groundwater and improve their bottom line – here are suggested strategies to do so:
▪
▪
▪

Regulations should be rooted in common sense and locally controlled
Government conservation program should have increased flexibility and reduced paperwork
All levels of government should be working together

Facilitate local information exchange: Farmers are looking for more sources of locally relevant information to evaluate
the performance of management practices on fields like their own:
▪
▪
▪

Regular publication of locally appropriate research results
Formal sharing of information between farmers on practices that are working their fields
Increased number of local field days and on-farm demonstrations

Develop assistance programs: In some situations, there are certain resources or expertise that when provided by
someone else can overcome a time, cost, or expertise barrier faced by a farmer. Suggested programs include:
▪
▪
▪

In-season nitrogen management program, including tissue and soil nitrate testing
Training in new technologies, including how to use sensors and software
Application assistance for conservation programs

Foster financial support: Targeted financial assistance could increase the adoption rate of management practices with a
long-term ROI or high upfront cost. These are the programs to suggested by participants:
▪
▪
▪

Incentives for adopting costly management practices with environmental benefits, such as cover crops
Cost-share for investments with long-term ROI or high upfront cost, such as variable-rate irrigation
Opportunity to “try out” or rent equipment, such as equipment for reduced tillage, before buying

Encourage development of local markets: Developing new markets is a large task, but demonstrated demand by farmers
is an important component of overcoming this systemic barrier – these are the suggested strategies:
▪
▪

Invest in local mills and end producers to support alternative cropping systems
Provide access to inputs such as climate hardy cover crops and precision agriculture technologies
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Farmstead

Associated Ag Land

category
• Resource concerns listed in 3 land categories or more are
bolded in blue

Forest

• The numbers are the rank of that issue in each land

Pasture

Wadena County
NRCS Work Group Results

Cropland
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1
2
3

Resource Concern

Sheet and Rill
Concentrated flow erosion
Excessive bank erosion
Organic Matter Depletion
Ponding, flooding, high water table
Excess nutrients in surface/ground waters
Excess pathogens/chemicals from manure, biosolids or compost
Excessive sediment in surface waters
Undesirable plant productivity and health
Inadequate structure and composition
Excessive plant pest pressure
Wildfire hazard, excessive biomass accumulation
Habitat degradation

6
5
4
9
10

Inadequate feed and forage
Inadequate livestock water
Inadequate livestock shelter
Objectionable odors
Emissions of greenhouse gasses

7
8

Inefficient use of irrigation water
Inefficient moisture management
Farming/ranching practices & field operations
Equipment & facilities

4
5
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Land Category
Cropland

Pasture
Forest

Top 2 Conservation Practices that need to be
implemented:
1. Conservation Cover (327)
2. Residue and Tillage Management- No Till/Strip Till (329)
1.
2.
1.
2.

Prescribed Grazing (528)
Pipeline (616) (provides water to every paddock)
Forest Stand Improvement (666)
Tree Planting (612)

Farmstead

1. Ag Waste System (313)
2. Vegetated Treatment System (635)

Associated Ag Land

1. Conservation Cover (327)
2. Pasture and Hayland Seeding (512)
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Roadblocks
There is a need for additional "in the field" technical assistance. Timing of programs is poor with the
way information is rolled out too late to complete proper planning since the economics of a plan are
paramount for its success. Programs seem to be policy driven and not resource driven. Lastly, the cost
and risk for a producer to do some of these practices is too high even with financial assistance.
Same as cropland
Same as cropland for the most part, but also the time it takes to see results on forestland can make
some landowners focus on other practices and land uses on their farm as they may not see the benefits
of their efforts.
Time is of biggest concern for ag waste systems on farmsteads having to do a complete CAP 102/CNMP
prior to eligibility is a roadblock to producer's wanting or needing to complete a feedlot fix. Secondly
is the cost to complete a system.
In associated ag land the biggest roadblocks are likely access and site conditions as these areas are
usually out of the way, small or odd shaped, may have limited or no water or electricity, and may be
either gravelly/poor soils and droughty or muck or wet soils and hard to utilize for most of the year.
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bolded in blue

6

Farmstead

• Resource concerns listed in 3 land categories or more are

Associated Ag Land

Forest

category

Pasture

• The numbers are the rank of that issue in each land

Cropland

East Otter Tail SWCD
NRCS Work Group Results

7

7

2
1

2
1

8
5

8
5

Resource Concern

2
7
10

1
2
3
10

Sheet and Rill
Concentrated flow erosion
Excessive bank erosion
Organic Matter Depletion
Excess nutrients in surface/ground waters
Excess pathogens/chemicals from manure, biosolids or compost
Pesticides transported to surface & groundwaters
Elevated water temperature
Excessive sediment in surface waters
Petroleum, heavy metals and other pollutants transported
Undesirable plant productivity and health
Inadequate structure and composition
Excessive plant pest pressure
Wildfire hazard, excessive biomass accumulation

Inadequate Habitat for Fish & Wildlife

8

4

Habitat degradation

Livestock Production Limitation

1
3
6

9

Soil Erosion

Water Quality Degradation

5
1
10
2

5
8
5

8
9
Degraded Plant Condition

Insufficient Water
Inefficient Energy Use
Soil Quality Degradation
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6
9

10
9

10
9

3
4
7
4

7

6
3
4

6
3
4

Inadequate feed and forage
Inadequate livestock water
Inadequate livestock shelter
Inefficient use of irrigation water
Inefficient moisture management
Farming/ranching practices & field operations
Equipment & facilities
Compaction
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Land Category
Cropland

Pasture

Top 2 Conservation Practices that need to be
implemented:
3. Water management and variable rate irrigation
for water/fertigation efficiency (442, 449)
4. Residue and Tillage Management- No Till/Strip
Till (340, 329)
3. Fencing (382)
4. Pipeline (616) (provides water to every paddock)

Forest

3. Forest Stand Improvement (666)
4. Brush Management (314)

Farmstead

3. CAP (102)
4. CAP (128)

Associated Ag Land
NA
What is the best way to advertise ALL conservation activities and opportunities in
your county (radio, newspaper, flyers, mailings, other)?

Appendix E – NRCS Local Work Group Rankings

Roadblocks
The SWCD has heavy irrigation presence with specialty crops. Roadblocks are the cost of upgrading
irrigation systems for water/fertigation efficiencies.
There have been livestock conversions from dairy to beef operations. Proper management of grazing land
to move livestock based on soil condition and other factors will improve forages to treat other high
priority RCC's. Potable water on pastureland provide options to producers for year-round management.
Control of undesirable woody plants will aid in re-establishment of desirable species and provide
additional water quality and wildlife habitat benefits. Ability for producers to access technical/financial
resources to manage forest resources on expired CRP & other forestland through FSI will improve plant
condition RCC's and provide adequate economic return to avoid conversion to cropland.
Energy audits have potential to improve efficiencies of irrigation systems and livestock facilities if
implemented. Common sense CNMP's have potential to improve water quality if implemented. At this
time, CNMP's are too cumbersome for producers to understand if they plan to implement the nutrient
management portion of the plan.
NA
The Local Work Group discussed outreach. It is understood most producers have limited knowledge of
opportunities with USDA programs as a whole. Some revolves around USDA regulation (FSA said they need
national office approval for any media they create). Coordination among agencies will help with
synergies. Word of mouth is best advertisement. Members suggested ‘café talk’ type events held across
the county. Timing of applications (and waiting times) was brought up. The group suggested an ACP-like
fund allocation on a portion of EQIP to use on shovel ready projects.
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Farmstead

Forest

category

Pasture

• The numbers are the rank of that issue in each land

Cropland

Becker SWCD
NRCS Work Group Results

Resource Concern

• Resource concerns listed in 3 land categories or more are

bolded in blue

Soil Erosion

5
4
9
8

7

2
6
10

1
2
3
10

Sheet and Rill
Concentrated flow erosion
Excessive bank erosion
Excess nutrients in surface/ground waters
Excess pathogens/chemicals from manure, biosolids or compost
Pesticides transported to surface & groundwaters
Elevated water temperature
Excessive sediment in surface waters
Petroleum, heavy metals and other pollutants transported
Undesirable plant productivity and health
Inadequate structure and composition
Excessive plant pest pressure
Wildfire hazard, excessive biomass accumulation

8

4

Habitat degradation

9

6
9
2
1

5
Water Quality Degradation

7
8
5

6

Degraded Plant Condition

Inadequate Habitat for Fish & Wildlife

10

1
3
7

Livestock Production Limitation

8
5

10
9

3
Inefficient Energy Use
Soil Quality Degradation
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1
2

4

7

6
3
4

Inadequate feed and forage
Inadequate livestock water
Inadequate livestock shelter
Inefficient moisture management
Farming/ranching practices & field operations
Equipment & facilities
Compaction
Organic Matter Depletion
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Land Category
Cropland

Top 2 Conservation Practices that need to be
implemented:
5. Residue and Tillage Management- No Till/Strip
Till, Cover Crop (340, 329)
6. Water and sediment control basin (638)

Pasture
Forest
Farmstead
Associated Ag Land

See prioritization above.
See prioritization above.
See prioritization above.
NA

Appendix E – NRCS Local Work Group Rankings

Explanation and Roadblocks
329 & 638 & supporting practices that decrease surface runoff, increase infiltration and keep water & soil
on cultivated cropland. Properly implemented, these have direct effects on concentrated flow, moisture
management, nutrient & sediment loading to surface and ground waters, compaction and organic matter
depletion, each of which rank among the top priorities identified by the workgroup. Roadblocks are costs,
commitment to change, practices that fall short of ranking cutoffs for funding.
Costs, commitment to change, practices that fall short of ranking cutoffs for funding.
Barriers are costs, commitment to change, practices that fall short of ranking cutoffs for funding.
Barriers are costs, commitment to change, practices that fall short of ranking cutoffs for funding.
NA
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• Resource concerns listed in 3 land categories or more are

Assoc. Ag Land

Farmstead

Forest

category

Pasture

• The numbers are the rank of that issue in each land

Cropland

Todd SWCD
NRCS Work Group Results

Resource Concern

bolded in blue

Soil Erosion

Water Quality Degradation

3
5
6
2

8

8
6
7

1

7

5

8

3
4
5

2
4
3

4
5
6

Sheet and Rill
Concentrated flow erosion
Excessive bank erosion
Excess nutrients in surface/ground waters
Excess pathogens/chemicals from manure, biosolids or compost
Excessive sediment in surface waters
Petroleum, heavy metals and other pollutants transported
Undesirable plant productivity and health
Inadequate structure and composition
Excessive plant pest pressure

1

3

Habitat degradation

Degraded Plant Condition
9

10

Inadequate Habitat for Fish & Wildlife
Excessive Water
Livestock Production Limitation
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7
8
9
1
2

10
10

Soil Quality Degradation

9
7
8
1
2
4
6

7
4

1
2
9
6

5
10
9

3

Ponding, flooding, seasonal high
10

Inadequate feed and forage
Inadequate livestock water
Inadequate livestock shelter
Compaction
Organic Matter Depletion
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Land Category
Cropland
Pasture
Forest

Top 2 Conservation Practices that need to be
implemented:
7. Conservation crop rotation (328)
8. Nutrient management (590)
1. Conservation crop rotation (328)
2. Nutrient management (590)
1. Forest Stand Improvement (666)
2. Tree Planting (612)

Farmstead

1. Ag Waste System (313)
2. Vegetated Treatment System (635)

Associated Ag Land

1. Conservation Cover (327)
2. Pasture and Hayland Seeding (512)

Comments on remaining Farm Bill programs not already addressed:
What is the best way to advertise ALL conservation activities and opportunities in
your county (radio, newspaper, flyers, mailings, other)?
Additional information the State Office could provide to assist with outreach:
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Explanation and Roadblocks
Poor ag prices and availability of cost share. Timing of financial assistance does not match landowner
schedules.
Poor ag prices and availability of cost share. Timing of financial assistance does not match landowner
schedules.
Same as cropland for the most part, but also the time it takes to see results on forestland can make some
landowners focus on other practices and land uses on their farm as they may not see the benefits of their
efforts.
Time is of biggest concern for ag waste systems on farmsteads having to do a complete CAP 102/CNMP
prior to eligibility is a roadblock to producer's wanting or needing to complete a feedlot fix. Secondly is
the cost to complete a system.
In associated ag land the biggest roadblocks are likely access and site conditions as these areas are
usually out of the way, small or odd shaped, may have limited or no water or electricity, and may be
either gravelly/poor soils and droughty or muck or wet soils and hard to utilize for most of the year.
Need more forestry enhancements in CSP. More priority for HUP and organic transition farmers.
Word of mouth is the best and 1:1 work with landowners. Work to create networking opportunities within
county.
Ensure that NRCS staff are trained and have the information about programs and opportunities prior to
news releases and program deadlines.
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Appendix F. Public Survey and Citizen Feedback
Public Survey Summary
On June 6, 2019 the local community was invited to the Redeye, Leaf and Wing River Watershed
Community Discussion at Burlington Northern Park in Wadena. The purpose of the event was to
inform the public of the beginning of the One Watershed One Plan process, engage them in discussion,
and gather their input on what is important to them. A paper survey was completed by participants, with
26 total surveys turned in. The results are summarized below and will be used when evaluating priorities
for the plan.

Number of Responses

1. What do you value most?
18
16
14
12
10
8
6
4
2
0

Leaving a legacy

Strong community
connection

Helping farmers
irrigate crops

Maximize profits

Sound land
stewardship

2. What's the most important natural resource to you in your area?
16

Number of Responses

14
12
10
8
6
4
2
0

Groundwater
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Leaf River

Wetlands

Redeye River

Wing River

Leaf Lakes

150

Additional write-ins:
•

Prime tillable farmland

•

Prime grazing land

Number of Responses

3. Why is that natural resource important to you?
20
18
16
14
12
10
8
6
4
2
0

Drinking water

Irrigation

Hunting and
Recreational Land

Biodiversity

Fishing

All

4. Which planning region do you live in?
12

Number of Responses

10
8
6
4
2
0

Middle Leaf
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Redeye

Wing

Middle and Upper Redeye and Wing
Leaf

Upper Leaf
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Number of Responses

5. Where do you live?
18
16
14
12
10
8
6
4
2
0

Farm

Rural

Town

Issues Scoring - sorted by "high" responses
20
18
16
14
12
10
8
6
4
2
0

High

Medium

Low

Additional issues written in:
•

Soil health

•

Economics of dairying
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•

More row crops

•

Ditches need re-establishing

Issues Scoring - Average Score
3
2.5
2
1.5
1
0.5
0

Organizations represented:
•

Sustainable Farming Association

•

Wadena County

•

City of Sebeka

•

Otter Tail Coalition of Lake Associations

•

Otter Tail County
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Issues Ranking from Citizen Advisory Committee, June 24, 2019
On June 24 a meeting was held with the Citizen Advisory Committee for the Redeye, Leaf and Wing River
Watershed One Watershed One Plan. There were eight attendees representing different stakeholder groups.
During the meeting, issues collected from existing plans, the Advisory Committee, and the public kickoff were
presented and discussed in four categories. Then attendees were each given 5 sticky dots to put next to the issues
that were most important to them. They could spread out their dots or put more than one dot on one issue. The
total dot scores are shown in the tables on pages 2-3.
Overall, the top scoring issues in each category are shown below.

SURFACE WATER
•

Degradation of wetlands providing water
retention and storage.

•

GROUND WATER
•

Excess nutrients in lakes and streams from
runoff.

Poor management of nutrients on agricultural fields
causing nitrate contamination of surficial sand
aquifer.

•

•

E.coli impairments in streams.

Understanding the hidden resource (outreach).

•

•

Increased drainage and flow alterations are
causing streambank erosion and sediment in
stream (altered hydrology).

Surficial sand aquifer is vulnerable to contamination
at wellheads and Drinking Water Supply
Management Areas.

LAND STEWARDSHIP
•

•

Changing land use in the watershed (forests to
agriculture or development, agriculture to
development).
Soil health and agricultural land productivity.

HABITAT & RECREATION
•

•
•

Upland habitat (grasslands) are being fragmented
by roads and conversion to urban and agricultural
land uses.
Beaver dams are affecting stream flow and
connectivity in streams.
Forest are being fragmented by roads and
conversion to urban and agricultural land uses.

Participants were also asked about what they value in the watershed. Responses were:
•

Large quantity of water (surface and ground)

•

Clean water benefits to people, animals and plants

•

Diverse area in land use and land features

•

Low population density

A watershed vision was discussed, and participants offered the following sentiments to consider while crafting a
vision
•

Diversity of nature, rural character, and cultural history
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•

Environmental, water and land use

•

United effort to steward our large quantity of clean water for agricultural, economic, and environmental use

SURFACE WATER
Issues (combined from existing plans, Advisory Committee, and Public Input)

Number of dots

Degradation of wetlands providing water retention and storage.

6

Excess nutrients in lakes and streams from runoff.

6

E.coli impairments in streams can make them unsafe for recreation.

5

Increased drainage and flow alterations are causing streambank erosion and sediment in
stream (altered hydrology).

4

Declining water quality trend on West Leaf Lake.
• Could be combined under “Excess nutrients” above

3

Low dissolved oxygen levels are unsuitable to aquatic life.

3

Flooding (Sebeka, Wadena).

2

Judicial drainage system instability and inadequacy.

2

Out of date judicial drainage system records and benefit determinations.

2

Insufficient stormwater management and urban best management practices.

1

Development pressure on large lakes.
Aquatic invasive species threaten lake water quality and habitat.
Pasture management and livestock grazing in riparian areas can impact water and habitat
quality.

GROUNDWATER
Issues (combined from existing plans, Advisory Committee, and Public Input)

Number of dots

Poor management of nutrients on agricultural fields causing nitrate contamination of surficial
sand aquifer.

12

Understanding the hidden resource (outreach).

9

Surficial sand aquifer is vulnerable to contamination at wellheads and
Drinking Water Supply Management Areas.

8

Pesticide contamination of the aquifer can make it unsafe for drinking.

2

Groundwater withdrawal for irrigation is increasing.

2

Arsenic contamination in wells can make it unsafe for drinking.
Lack of groundwater monitoring data coordination.
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LAND STEWARDSHIP
Issues (combined from existing plans, Advisory Committee, and Public Input)

Number of dots

Changing land use in the watershed (forests to agriculture or development, agriculture to
development).

10

Soil health and agricultural land productivity.

9

Parcelization of large tracts of land into smaller tracts (fragmentation).
• Note: could combine with “Changing land use”

7

Soil erosion on agricultural land (water and wind).

5

Loss of perennial vegetative cover (including loss of CRP land).

4

Limited public land.
Inconsistent zoning across the watershed.

HABITAT & RECREATION
Issues (combined from existing plans, Advisory Committee, and Public Input)

Number of dots

Upland habitat (grasslands) are being fragmented by roads and conversion to urban and
agricultural land uses.

11

Beaver dams are affecting stream flow and connectivity in streams.*

8

Forests are being fragmented by roads and conversion to urban and agricultural land uses.

6

Connectivity barriers in streams (culverts & dams) are impacting fish habitat.

4

Pollinator habitat is fragmented and decreasing.

3

There is a need for increased public access to hunting lands.

2

Wild rice and shallow lakes may not be sufficiently protected, which affects fish and wildlife
habitat quality.

1

There is a need for increased public access to water bodies.
Limited public land.
*This issue statement was added by the stakeholders.

Appendix F – Public Survey Summary

156

Appendix G. Potential Protection Table (Redeye Watershed Landscape Stewardship Plan)
These data were provided from the Redeye Watershed Landscape Stewardship Plan (2020). A reference map that shows the location of each of the minor
watersheds listed is provided at the end of this section.

Minor
wshd
#

Planning
Region

13013
13018
13019
13021
13028

Upper Leaf River
Upper Leaf River
Upper Leaf River
Upper Leaf River
Upper Leaf River

13001

Wing River

13002

Wing River

13003
13004
13005

Wing River
Wing River
Wing River

13006

Wing River

13007

Upper Leaf River

13008

Upper Leaf River

13009

Middle Leaf River

Primary
Lake(s)

W. Annalaide,
Mary, Rice,
Unnamed
N.,S. Maple,
Adley, Cora,
Horsehead,
Clarno, Augusta
Wing River L.
Curtis
Snow, Perch,
Unnamed
Stony, Inman,
Unnamed
North
Lemmerhirt

Potential
to Protect
(20+
Acre,
forested,
upland)

Land
Value
(>20 acre
tracts)

Total Cost to
Achieve
Protection
Goal (incl SFIA
for 100 years)

Cost for
Easements
only

Cost for
SFIA for
only 10
years

Acres of
Minor
Watershed

Current %
Protection
(incl. SFIA)

Protection
Goal (%)

Acres
Needed
for Goal

9789
6839
8837
5403
3706

23.8%
21.4%
38.4%
22.9%
12.2%

20%
20%
35%
20%
10%

0
0
0
0
0

1,048
806
1,083
146
435

$1,413
$1,453
$961
$881
$1,048

Goal Met
Goal Met
Goal Met
Goal Met
Goal Met

$0
$0
$0
$0
$0

$0
$0
$0
$0
$0

15327

37.0%

40%

454

3,852

$1,255

$457,499

$170,791

$28,671

16900

30.8%

35%

710

1,898

$1,192

$702,424

$253,849

$44,857

37010
12232
4352

18.0%
45.8%
23.8%

30%
50%
25%

4,444
511
54

13,757
2,115
884

$1,101
$1,037
$1,233

$4,276,341
$481,528
$53,639

$1,467,963
$158,792
$19,804

$280,838
$32,274
$3,383

15398

27.2%

50%

3,505

7,091

$1,372

$3,657,788

$1,442,443

$221,535

30175

34.5%

45%

3,181

9,379

$1,315

$3,265,414

$1,255,115

$201,030

10378

42.7%

45%

236

2,509

$1,010

$220,981

$71,606

$14,937

16064

32.8%

40%

1,152

3,869

$1,066

$1,096,181

$368,260

$72,792
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Minor
wshd
#

Planning
Region

13010
13011
13012
13014

Middle Leaf River
Middle Leaf River
Upper Leaf River
Upper Leaf River

13015

Upper Leaf River

13016
13017
13020
13022
13023
13024
13025
13026
13027
13029
13030
13031
13032
13034
13035
13036

Upper Leaf River
Upper Leaf River
Upper Leaf River
Upper Leaf River
Middle Leaf River
Middle Leaf River
Middle Leaf River
Upper Leaf River
Upper Leaf River
Middle Leaf River
Middle Leaf River
Middle Leaf River
Middle Leaf River
Middle Leaf River
Middle Leaf River
Redeye River

Primary
Lake(s)

Leaf Chain,
Portage,
Donalds, Long,
Pickerel
Gourd, Grass
Tamarack

Potential
to Protect
(20+
Acre,
forested,
upland)

Land
Value
(>20 acre
tracts)

Total Cost to
Achieve
Protection
Goal (incl SFIA
for 100 years)

Cost for
Easements
only

Cost for
SFIA for
only 10
years

Acres of
Minor
Watershed

Current %
Protection
(incl. SFIA)

Protection
Goal (%)

Acres
Needed
for Goal

5862
7773
4220
11468

21.2%
32.1%
38.3%
34.2%

25%
35%
40%
35%

220
226
71
89

1,230
1,900
852
2,170

$1,060
$969
$1,149
$1,389

$208,885
$208,172
$69,764
$93,433

$69,916
$65,604
$24,625
$37,125

$13,897
$14,257
$4,514
$5,631

10381

29.2%

35%

597

1,864

$1,814

$702,677

$325,085

$37,759

7367
7070
4825
5016
4202
6795
9497
4658
10085
6894
4873
12100
15446
13734
8360
12956

35.2%
42.0%
15.7%
22.8%
31.7%
13.1%
28.6%
56.0%
17.7%
22.5%
23.1%
29.8%
40.1%
36.1%
22.4%
33.5%

45%
50%
20%
25%
35%
15%
35%
60%
25%
25%
25%
30%
42%
45%
30%
35%

719
569
209
112
137
126
603
186
737
172
95
28
294
1,220
639
190

2,204
1,871
723
1,103
970
514
3,287
991
3,090
1,257
646
3,949
2,765
3,796
442
2,827

$1,487
$1,455
$1,461
$1,313
$1,436
$1,560
$760
$1,079
$1,220
$1,177
$1,364
$1,044
$1,119
$1,108
$1,101
$1,063

$774,757
$607,903
$223,928
$114,555
$145,424
$138,725
$518,758
$177,583
$735,604
$169,818
$98,415
$26,003
$284,055
$1,176,244
$614,892
$180,489

$320,622
$248,358
$91,683
$43,976
$58,951
$59,028
$137,485
$60,131
$269,832
$60,885
$38,675
$8,618
$98,533
$405,440
$211,008
$60,537

$45,413
$35,954
$13,225
$7,058
$8,647
$7,970
$38,127
$11,745
$46,577
$10,893
$5,974
$1,739
$18,552
$77,080
$40,388
$11,995
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Minor
wshd
#

Planning
Region

Primary
Lake(s)

Bear, Edna, Mud,
Redeye River
Unnamed
13038 Redeye River
13039 Redeye River
13040 Redeye River
13042 Redeye River
Wolf, Pickerel
13043 Middle Leaf River
13044 Middle Leaf River
13045 Middle Leaf River
13046 Middle Leaf River
13047 Middle Leaf River
13048 Redeye River
13049 Redeye River
13050 Redeye River
13051 Redeye River
13052 Middle Leaf River
13053 Redeye River
13054 Wing River
13055 Redeye River
13056 Wing River
13057 Wing River
13058 Wing River
13059 Wing River
13060 Middle Leaf River
Totals for the Redeye Watershed
13037

Potential
to Protect
(20+
Acre,
forested,
upland)

Land
Value
(>20 acre
tracts)

Total Cost to
Achieve
Protection
Goal (incl SFIA
for 100 years)

Cost for
Easements
only

Cost for
SFIA for
only 10
years

Acres of
Minor
Watershed

Current %
Protection
(incl. SFIA)

Protection
Goal (%)

Acres
Needed
for Goal

11250

37.4%

50%

1,412

3,092

$1,437

$1,501,567

$608,998

$89,257

12831
6294
6050
33000
5468
2524
7749
7994
5341
3727
5399
27813
10692
2258
5973
6095
3187
9767
3544
4784
21946
2391

21.6%
25.9%
24.3%
42.2%
40.2%
28.1%
18.1%
26.2%
30.0%
24.8%
25.5%
31.0%
28.6%
9.2%
42.5%
66.1%
40.2%
15.8%
16.8%
26.4%
22.9%
40.4%

30%
30%
30%
60%
45%
50%
25%
40%
38%
30%
45%
40%
40%
40%
55%
70%
50%
30%
25%
50%
30%
45%
37%

1,076
260
343
5,858
261
553
533
1,102
426
192
1,054
2,492
1,221
695
744
239
314
1,389
291
1,127
1,548
109

4,777
3,150
2,356
13,758
1,624
77
2,293
1,743
2,141
1,106
3,473
10,747
5,542
1,468
725
1,107
991
5,298
424
2,017
7,504
571

$1,141
$1,344
$1,343
$1,442
$1,023
$139
$1,050
$801
$640
$561
$686
$737
$701
$874
$604
$626
$528
$1,200
$686
$748
$1,204
$892

$1,048,163
$268,701
$355,022
$6,236,770
$245,076
$372,450
$504,757
$961,399
$350,804
$153,966
$883,128
$2,126,151
$1,027,963
$621,215
$605,237
$195,552
$247,921
$1,377,829
$244,046
$965,086
$1,537,316
$98,375

$368,221
$104,636
$138,204
$2,534,320
$80,124
$23,034
$167,922
$264,799
$81,756
$32,359
$216,917
$551,203
$256,545
$182,211
$134,794
$44,809
$49,695
$500,112
$59,923
$252,994
$559,038
$29,273

$67,994
$16,407
$21,682
$370,245
$16,495
$34,942
$33,683
$69,660
$26,905
$12,161
$66,621
$157,495
$77,142
$43,900
$47,044
$15,074
$19,823
$87,772
$18,412
$71,209
$97,828
$6,910

44,721

163,306
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Appendix H. PTMApp Benefits Summary
Introduction
The Prioritize, Target, and Measure Application
(PTMApp) is a program that can be used by
practitioners to provide the technical bridge between
the general description of the types of strategies in a
local water plan and the identification of
implementable on-the-ground Best Management
Practices (BMPs) and Conservation Practices (CPs).
PTMApp can be used in a workshop environment by
Soil and Water Conservation Districts (SWCD),
watershed districts, county local water planning,
agency staff and decision-makers to interactively and
in real-time, PRIORITIZE resources and the issues impacting them, TARGET specific fields to place
CPs and BMPs, and MEASURE water quality improvement by tracking the expected nutrient and
sediment load reductions delivered to priority resources.
The tool enables practitioners to build prioritized and targeted implementation scenarios, measure the
cost-effectiveness of the scenario for improving water quality, and report the results to pursue funds for
project implementation.

Redeye Watershed Approach
The Redeye Watershed has >80% remaining historical wetlands and no phosphorus or turbidity
impairments, so the focus of the Leaf, Wing, Redeye One Watershed One Plan (WLR1W1P) is
increasing stewardship practices on the landscape. PTMApp outputs were used to understand where
areas within the watershed were most at risk of adding nutrient pollution and sediment to waterbodies
and rivers. Using PTMApp outputs, critical soil loss areas were able to be identified. This process
includes locating the top 25% of parcels which are most likely to be contributing the most sediment to
the field edge. This analysis only used landscapes that are considered agriculture or pasture by the
National Land Cover Database in 2016. Once these parcels were located, source reduction BMPs that
were outputted from PTMApp were overlaid on the priority parcels and clipped to the extent of the
parcel boundary. PTMApp provides estimated benefits from implementing the BMP. After discussion
with the project team, it was decided the BMPs were to be split into their respective parcel feature and
the benefit from the BMP would be fractionated by the amount that fell within the parcel (Figure 8-3).
Each parcel was provided a total benefit of nutrient and sediment reduction by summing the benefits of
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the fractionated BMP benefits per parcel. Using these totals, the parcels were weighted based on which
ones reduced the most sediment by mass.
Any parcels that currently have BMPs on them that are registered in the EQIP database were removed
from the pool of parcels for targeting after the critical soil loss analysis was performed.
The first quartile, median, and third quartile benefits for the long-term goal (Goal 1, page 65) were
summarized for each planning region (page 163). In order to summarize benefits for the short-term goal,
all the source reduction practices were ranked per planning region based on median sediment benefit.
Practices were summed until they met the acreage of the short-term goal. Short-term goal benefits are
summarized on page 67.

Data Deliverables
The PTMApp analyses yielded data deliverables that will be useful during implementation, including:
1. Excel spreadsheets that list each parcel in the long-term goal 1st Priority Acres (page 66) and the
edge of field water quality benefits from identified BMPs on each parcel.
2. Excel spreadsheets that list each parcel in the short-term goal 1st Priority Acres (page 66) and the
edge of field water quality benefits from identified BMPs on each parcel.
3. Excel spreadsheet with parcels and related benefits for reductions to Priority Resource points 5
(watershed pour point), 13 (East/Middle Leaf Lake) and 14 (West Leaf Lake).
These spreadsheets can be used to target landowners to gage their interest in land management practices.
Implementation of the LWR1W1P is voluntary, and outreach and incentives will be used to assist with
voluntary implementation on private lands.
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Figure 8-3. Illustration of BMPs on parcels and how they were clipped to parcel lines
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Appendix I. Local Ordinances and Standards
As part of the planning process, watershed partners completed a comparison of local ordinances and standards for each participating county. Those comparisons
are summarized in the table below.
General Ordinance
Standards
Aggregate Management

Aquatic Invasive Species

Bluffland Protection

Otter Tail County
Local Responsibility
(Ordinance)
Land and Resource Dept.
(Shoreland Management

Wadena County
Local Responsibility
(Ordinance)
Planning and Zoning Dept.

Todd County
Local Responsibility
(Ordinance)
Planning and Zoning Dept.
(Ordinance Section 9.12)

Land and Resource Dept.

SWCD

SWCD

Ordinance)

(Dock and Riparian Use
Ordinance) 1

(Ordinance #1 – County
Zoning Ordinance Section 15d)
(no ordinance)

(no ordinance)

Becker County
Local Responsibility
(Ordinance)
Planning and Zoning Dept.
(Extraction of materials and
minerals ordinance)
SWCD

(no ordinance)

Land and Resource Dept.

Planning and Zoning Dept.

Planning and Zoning Dept.

Planning and Zoning Dept.

SWCD, Land and Resource Dept.

SWCD, Planning and Zoning
Dept.

SWCD

Planning and Zoning Dept.

(Shoreland Management
Ordinance – exceeds state
standards)
(Buffer Ordinance)2

Buffers

(More stringent setbacks, part
of shoreland ordinance)

(Ordinance #1- County Zoning
Ordinance Section 15b)

(No specific ordinance but Todd
County has rules protecting
bluffs)
(Ordinance Section 9.22)

(County Zoning Ordinance)

(County Zoning Ordinance,
Chapter 10)

State Standard

Minn. Stat. 84D
1Regulates the movement of

docks and lifts from one water
body to another in accordance
with Minn. Stat. 84D
Minn. Stat. 6120.3300

Minn. Stat.103B and 103F.48,
subd. 4
2 Regulates the establishment

Land and Resource Dept.
(Shoreland Management

Planning and Zoning Dept.

Planning and Zoning Dept.

Planning and Zoning Dept.

of a buffer in accordance with
Minn. Stat. 103F.48
Minn. Stat. 103F.441

Feedlots

No ordinance or local
responsibility.

SWCD

SWCD

Planning and Zoning Dept.

Minn. R. 7020

Floodplain Management

No ordinance or local
responsibility.

Planning and Zoning Dept.

Minn. Stat. 104

Construction Erosion
Control

Ordinance)

Shoreland Management
Ordinance (Shoreland District
only)
Table continued on the next page…
Forestland Management
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(writes conditions in as part of
permitting)
(Ordinance #1 – County Zoning
Ordinance Section 7-8)

(writes conditions in as part of
permitting)
(Ordinance Section 9.11)

Planning and Zoning Dept.

Planning and Zoning Dept.

Shoreland Management
Ordinance (Shoreland District
only)

Planning and Zoning

(Ordinance #13 – Flood Plain
Ordinance)

(Article VIII)

(Ordinance Section 7.12)

(County Zoning Ordinance,
Chapter 6)
(County Zoning Ordinance,
Chapter 8)
(County Zoning Ordinance,
Chapter 6)
Natural Resources Mgmt.

(County Zoning Ordinance)
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General Ordinance
Standards
Groundwater use

Otter Tail County
Local Responsibility
(Ordinance)
Delegation agreement with
MDH
Public Health Dept.

Wadena County
Local Responsibility
(Ordinance)
No ordinance or local
responsibility.

Todd County
Local Responsibility
(Ordinance)
No ordinance or local
responsibility.

Becker County
Local Responsibility
(Ordinance)
No ordinance or local
responsibility.

State Standard

Emergency Management Dept.

Sheriff’s Dept.7

--

Emergency Mgmt.

7 Use Emergency Management

SWCD

SWCD

Public Works Department

SWCD

Highway Dept.

Public Works Dept.

Highway Dept.

(Public Water Supply Ordinance)
Hazard Management
Noxious Weed Law
Public Drainage Systems:
establishment,
improvement, rerouting,
repairs, impoundments,
buffer compliance

(no ordinance)

(no ordinance)

Highway Dept., Land and
Resource

(Buffer Ordinance)4

(no ordinance)
(no ordinance)

(no ordinance)

(no ordinance)

(Drainage System Mgmt. Policy)

(no ordinance)

(County Zoning Ordinance,
Chapter 10)

Land and Resource Dept.

Planning and Zoning Dept.

Planning and Zoning Dept.

Planning and Zoning Dept.

Solid Waste Dept.

Solid Waste Dept.

Public Works Dept.

Environmental Services

Shoreland Management
Ordinance (in Shoreland District
only).

Planning and Zoning Dept.

Planning and Zoning

Land and Resource Dept.

Planning and Zoning Dept.

Planning and Zoning

Subsurface Sewage
Treatment Systems

(Subsurface Sewage Treatment
Systems – exceeds State’s
standards)3

Planning and Zoning Dept.
Shoreland Management
Ordinance (in Shoreland District
only).
Planning and Zoning Dept.

Wellhead Protection

Delegation agreement with
MDH.

No ordinance or local
responsibility.

No ordinance or local
responsibility.

No ordinance or local
responsibility.

SWCD, Land and Resource Dept.

SWCD

SWCD

SWCD

Shoreland Management

Solid Waste Management

Stormwater Runoff

Wetland Conservation Act

(Ordinance of Otter Tail County
– exceeds state standards) 5

(Solid Waste Ordinance)

(Public Water Supply Ordinance)
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(Ordinance #1 – County Zoning
Ordinance Section 14)

(Ordinance #3 – Solid Waste
Mgmt.) 8

(Ordinance #1 – County Zoning
Ordinance Section 17)

(no ordinance)

(Article VII)

(Solid Waste Mgmt. Ordinance)

(Ordinance Section 7.09)

(Ordinance Section 9.08)

(no ordinance)

(County Zoning Ordinance,
Chapters 3-6, 8)

Minn. Stat. 103G, 103H,
1989 Groundwater Act

Plan
The entity listed is the Ag
inspector for the county.
4 Covers buffers only, not the
remaining parts of public
drainage systems
Minn. Stat. 103F, 394;
Minn. R. 6120.2500-3900
5 Governs the building and
earth moving within the
Shoreland District of OTC
Minn. R. 7002, 7035, 7045,
7150, 7151, 9215, 9220
8 Chris McConn is Director of
both Wadena and Otter Tail
Counties.

(County Zoning Ordinance,
Chapter 6)
(County Zoning Ordinance,
Chapter 4)

(no ordinance)

Minn. Stat. 115.55 and 115.56;
Minn. R. 7080, 7081, 7082, 7083
3Maintenance of SSTS in all of
OTC in accordance with Minn.
Stat. 115.55 and 115.56 and
Minn. R. 7080-7083.

MN Rule 8420
166

Appendix J. Memorandum of Agreement

167

Appendix J. Glossary of Terms
HSPF (Hydrological Simulation Program – FORTRAN): A model for simulation of watershed hydrology
and water quality for pollutants. This model was run for the Pine River Watershed during the 2017
Watershed Restoration and Protection Strategy (WRAPS).
Impairment: Waterbodies are listed as impaired if they do not meet the state water quality standard for
designated uses including aquatic life, aquatic recreation, and aquatic consumption.
Index of Biological Integrity (IBI): A way of measuring the biological community (fish and aquatic
macroinvertebrates) in the water body. The index is a scale of 0 to 100 with 0 being the lowest quality
and 100 being the highest quality.
Judicial Ditch: A ditch that crosses county lines.
Known Management: Acres that have known BMPs on them from eLINK, NRCS and local data sources.
Phosphorus Sensitivity: The lake’s sensitivity to phosphorus as determined by the DNR. Sensitivity
means that added phosphorus would affect the clarity in these lakes the most (Radomski 2018).
Protect (management focus): A minor or subwatershed where the natural resources are generally in
good condition, risks to natural resources are low, and the management focus is to maintain and
increase protection levels with strategies such as private forest stewardship and conservation easements.
Protected: Protected land uses include public lands, public waters, wetlands on private lands, buffers
required through the buffer law, easements, other conservation lands, Sustainable Forest Incentive Act
(SFIA).
PTMApp: The Prioritize, Target, Measure Application is a tool that enables practitioners to build
prioritized and targeted implementation scenarios, measure the cost-effectiveness of the scenario for
improving water quality, and report the results to pursue funds for project implementation.
Secchi Depth: A measure of water clarity that can indicate the overall health of a lake. A black and white
metal disc is lowered into the water on a rope until it can’t be seen anymore and raised to the point it can
be seen. The depth of the disk to the surface of the water is the Secchi Depth.
Trend Analysis (Mann Kendall statistic): A way to test the probability of a trend in data being real versus
just happening by chance.
TMDL (Total Maximum Daily Load): The amount of a particular pollutant that a body of water can
handle without violating state water quality standards.
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Unknown Management: Acres where management is unknown. There could be BMPs present but there
is no record of it in eLINK or NRCS. This term is meant to give credit landowners who are doing the
right thing but not using cost share programs.
Watershed: A land area that channels rainfall and snowmelt to creeks, streams, and rivers, and
eventually to outflow points such as reservoirs, bays, and the ocean.
WRAPS: (Watershed Restoration and Protection Strategy): A watershed approach to restoring and
protecting Minnesota's rivers, lakes, and wetlands implemented by the Minnesota Pollution Control
Agency on a 10-year cycle (https://www.pca.state.mn.us/water/watershed-approach-restoring-andprotecting-water-quality).
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