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1.0 Executive Summary

The Lake of the Woods Watershed (LOWW) Comprehensive Watershed Management Plan
(CWMP) planning area is located in north-central Minnesota, encompassing portions of Roseau
and Lake of the Woods (LOW) Counties (including the Northwest Angle) and all of the Warroad
Watershed District (WWD). The plan area encompasses approximately 1,172 square miles and
includes three municipalities (Roosevelt, Warroad, and Williams) (Figure 1.1).
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Figure 1.1. LOWW plan area.
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The southern portion of the watershed is primarily wetlands with areas of forest and shrubs
interspersed. The northern portion of the watershed, nearest the south shore of LOW, is
comprised of agricultural areas and rangeland. There is very little urban and commercial land
use in the watershed. The watershed consists of a series of smaller drainages which all drain into
Lake of the Woods (LOW). The economic drivers within the area include agriculture, forestry, and
Marvin Windows and Doors, but is also largely centered around recreation and tourism related
to LOW, dubbed the “Walleye Capital of the World.” The watershed is unique in that a large
portion of the watershed (approximately 59%, excluding LOW) is either public or tribal lands.

In 2017, the members of the two counties, two Soil and Water Conservation Districts (SWCDs),
and one watershed district (WD) within the LOWW joined together to create the LOWW
Planning Partnership. The purpose of the LOWW Planning Partnership was to unite local
entities—who would otherwise have individual local plans—under one CWMP, creating a
cohesive vision for implementing actions to improve locally prioritized water-related issues and
concerns. The first generation of this plan was the result of that vision, and was adopted in 2019.
This is the second generation of the LOWW CWMP, as amended in 2026.

This plan reflects the resource diversity of the watershed itself and works towards improving a
range of issues, most notably; restoration and protection of water quality, environmental
degradation, water-related infrastructure, and education. The plan includes some goals that may
be achieved with the implementation of just a few actions, while other goals will be progressive
and realized through the implementation of multiple actions over time.

The obijective of this plan is to serve as an everyday resource for local managers, providing them
with science-based planning direction and guidance during something as focused as a grant
application or as large-scale as the annual workplan development. The plan is purposefully
designed by the LOWW Planning Group to easily identify how current and future funding is
allocated, what actions and types of projects
are a priority, what programs the actions and
projects are funded through, and how their
implementation achieves the plan’s goals.

This plan is designed to be both aspirational
and practical, setting a path forward for the
partners to work together and ultimately
achieve a vision for a watershed capable of
supporting good water quality, abundant fish

and wildlife habitat, and productivity and : =
profitability for residents. Loon (Credit: Lake of the Woods SWCD)

2|



N ‘ N\
Comprehensive Watershed
Management Plan

1.1 Plan Structure
This plan is structured around a set of principles adopted by the LOWW Planning Group
designed to:

Identify priority issues for the watershed and establish measurable goals that will have a
positive impact on those issues;

Establish detailed actions that are organized by implementation programs;
Clearly define how funding will be distributed generally across the watershed; and

Identify how to evaluate progress towards actions and measurable goals, aiding in plan
progress reporting and accountability as the actions are implemented.

1.2 Priority Issues

If everything is a priority, then nothing is a priority. With its diverse land use and unique
resources, the partners and stakeholders in the LOWW have a wide range of issues to manage.
Recognizing limitations in staffing, time, and resources, the LOWW Planning Group needed to
prioritize issues as the focus of implementation efforts (and therefore funding) during the 10-
year lifespan of this plan.

In the original 2019 CWMP, the LOWW Planning Group developed a comprehensive inventory of
48 issues impacting the watershed, using a combination of existing plans and reports, data, and
stakeholder input. As part of this second generation, 2026 CWMP, the list of issues was refined
and further narrowed issues into four themes and four issue descriptions (Table 1.1).

T A T T

Arnesen’s Rocky Point Resort Sunset on Lake of the Woods
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Table 1.1. Priority issues for the LOWW CWMP.

Issue Theme Issue Description

Groundwater &

Drinking Water | Groundwater and drinking water need protection from contamination due
to activities on the land and underlying geology. Of particular concern in
LOWW are nitrates, arsenic, bacteria, and unused wells.

4 2
[ |

Water quality in the LOWW can be impacted by stormwater and agricultural

Water Quality runoff, septic systems, and erosion from streambanks, lakeshores, and
ditches. These sources can increase sediment, nutrient, bacteria, and
contaminant loading and degrade habitat. Impaired waters in the LOWW
include LOW (nutrients) and other waterbodies noted on Figure 4.4 (page
58).

Habitat Health Fish and wildlife thrive when habitats are protected, connected, and
supported by clean water. Aquatic habitat, peatlands, and forest health in
ﬁ the LOWW are challenged by climate variability, fragmentation,
degradation, and invasive species.

Past ditching and stream straightening have altered natural hydrology in

streams, floodplains, wetlands, and peatlands. With today’s shifting

F t(“( precipitation patterns, these disrupted systems now have less natural water
Z00 storage capacity, and experience increased flashiness, erosion, and greater

lake level fluctuations.

Hydrology

1.3 Measurable Goals

Measurable goals were established to address each LOWW priority issue. Measurable goals
describe the desired condition of a resource impacted by an issue over a determined timeline
and are presented as either short-term or long-term goals:

Short-term measurable goals describe the interim conditions to accomplish or make
progress toward during the 10-year lifespan of this plan.

Long-term measurable goals describe the desired future condition to accomplish,
regardless of timeframe.

Short-term and long-term goals set milestones for resource improvement and allow for resource
management flexibility during implementation efforts. The original 2019 plan had 21
measurable goals. The 2026 amendment condensed the number of goals to five goal categories
(Table 1.2).
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Table 1.2. List of plan measurable goals.

PROTECT DRINKING WATER Measures

Lpglellcl=iatelgelbliple\VEEIelfol =l ifolg i 50 drinking water best management
practices. practices (BMPs).

REDUCE CONTAMINANTS Measures

Protect waterbodies from 3,000 pounds per year phosphorus
contaminants such as nutrients, reduction to LOW.
sediment, and bacteria.

STABILIZE BANKS Measures

é A Stabilize streambanks, ditch banks, Six miles of drainage system stabilization
)> and lakeshore to reduce erosion. 1,000 feet of lakeshore and stream bank
stabilization

ENHANCE HABITAT Measures

\ET ol Talo Tl g Ta =R e =R (g EIETaloe M 1,000 acres of forest protection

aquatic habitat and recreational 2,000 acres of Woodland Stewardship
= opportunities. Plans (WSPs) (including renewals)

RESTORE HYDROLOGY Measures

Maintain storage, and restore Maintain storage, and restore connectivity
G VWA Te ML | Wi [ A [ [[als Ml and natural flow timing.

Sunset on Bostic Bay Swamp Milkweed in Lake of the Woods County
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This plan uses a targeted implementation strategy to identify the most cost-effective and
measurable actions to make progress towards achieving measurable goals for effectively

addressing priority issues.

The implementation actions in this plan are organized into schedules within each goal they most
directly address. Example actions are shown in Table 1.3. Many actions have multiple benefits-
for example, stream bank stabilizations are an action under the ‘Stabilize Banks’ goal, but doing
so will also reduce phosphorus and sediment loading and improve aquatic habitat.

Table 1.3. Actions for each goal.

PROTECT DRINKING WATER

0

REDUCE CONTAMINANTS

Implement groundwater protection
practices.

Protect waterbodies from
contaminants such as nutrients,
sediment, and bacteria.

STABILIZE BANKS

%L\

Stabilize streambanks, ditch banks,
and lakeshore to reduce erosion.

ENHANCE HABITAT

Maintain and enhance terrestrial and
aquatic habitat and recreational

Df> opportunities.

RESTORE HYDROLOGY

O

Maintain storage, and restore
connectivity and natural flow
timing.

Example actions

Seal unused wells
Source water protection
Testing clinics

Example actions

Agricultural BMPs
Stormwater management
Septic system upgrades
Chloride management

Example actions

In-channel stabilization
Lakeshore stabilization
Tile outlet stabilization
Vegetative buffers

Example actions

Woodland stewardship plans
Forest management

Sustainable Forest Incentive Act (SFIA) &
easements

Fish passage
County Aquatic Invasive Species (AlS) Program
Keep it Clean

Example actions

Peatland restoration

Wetland restoration

Floodplain restoration

Drainage water management
Stormwater management (volume)

6|Page
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1.4.1 Plan Programs

Each action will be implemented through one of four implementation programs: Planned
Landscape Management (“Manage It”), Data Collection and Outreach (“Know It”), Constructed
Environmental Enhancements (“Fix It”), and Protected Lands Maintenance (“Keep It”) (Table 1.4).

Table 1.4. Plan Programs

Program

@ “Manage It” Planned Landscape Management
County and city ordinances, soil health practices, forest management

“Know It” Data Collection and Outreach
Actions that support direct implementation, gathering knowledge, education to
LOWW residents

Engineered projects, i.e. Subsurface Sewage Treatment System (SSTS) upgrades,

i
. “Fix It” Constructed Environmental Enhancements
well sealing, stormwater projects

*** “Keep It” Protected Lands Maintenance
Land protection and restoration actions

1.4.2 Funding

The ability to achieve measurable goals is
largely dependent on the amount of funding
available to implement actions. However, the
amount of funding (combined local, state, and
federal) for implementing this plan is
uncertain. To address this challenge, the plan
considers more than one implementation
funding source. The LOWW Planning Group
felt this was a realistic and defensible
approach. It allowed them to build out

scenarios for a plan cost that communicates to

Willow Creek

decision makers (in the planning area and at
the state level) realistic expectations for achieving results.

Baseline Funding - The baseline funding level has been designed to fund plan
implementation costs at or near the estimated 2017 local funding level, recognizing that
annual funding may fluctuate greatly between years.
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Watershed Based Implementation Funding (WBIF) — WBIF is allocated to watersheds
from the Board of Water and Soil Resources biennially for CWMP implementation

Other Funding — Many actions cost beyond what is estimated to be available through

baseline funds or WBIF. If the cost of an action surpasses these, or if there are too many

actions to cover with baseline + WBIF, actions are fully or partially marked as needed

outside funding. This could be grants from federal agencies or non-profits.

The anticipated cost for implementing this plan is shown in Table 1.5. Watershed- ‘g 'Z‘
based Implementation Funding (WBIF) is allocated biennially from the Clean Water ‘/ :m
Fund of the Clean Water Land and Legacy Amendment. %ﬁ;ﬁg
Table 1.5. Funding levels for the LOWCWMP. LEGASY
Funding Level Annual 10 Year Total
Baseline $712,000 $7,120,000
WBIF $274,500 $2,745,970
(2025-2026 allocation)
Other $1,047,600 $10,476,000

1.5 Plan and Administration and Coordination
Upon the completion of the original plan in 2019, the LOWW Planning Group formed the LOW
Watershed Joint Powers Board (LOWWJPB), made up of LOW County, LOW SWCD, Roseau
County, Roseau SWCD, and the WWD (https://www.lowwjpb.org). The formation of the

LOWWIJPB signified an important step in local efforts to manage, restore, and protect water and

natural resources within the Minnesota portion of the LOWW. This entity will continue to guide

implementation of the 2026 plan amendment.

LOW SWCD

WWD

LOW County

Joint Powers Board

Roseau
County

Roseau
SWCD
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Implementation of this plan will be guided by a collaborative governance structure consisting of
several committees that carry out decision-making, coordination, and day-to-day
implementation responsibilities. The roles of these committees may evolve over time to meet
implementation needs, but collectively they ensure accountability, coordination, and progress
toward achieving plan goals.

1.5.1 Joint Powers Board

The Joint Powers Board serves as the primary decision-making body for the plan. It provides
oversight of implementation by approving annual work plans, budgets, and reports. The Board is
responsible for confirming priority issues, approving plan amendments, reviewing funding
allocations, and ensuring that implementation aligns with statutory responsibilities and local
objectives.

1.5.2 Advisory Committee

The Advisory Committee provides technical input and recommendations to support
implementation. This group assists with development of the annual work plan, identifies and
advises on funding opportunities, and recommends program adjustments. The Advisory
Committee also supports coordination among partners and helps carry out elements of the
implementation schedule.

1.5.3 Implementation Committee

The Implementation Committee is responsible for coordinating and executing plan activities.
This includes preparing and implementing the annual work plan, tracking funding and progress,
reviewing reports, and evaluating emerging issues. The committee plays a central role in
translating plan goals to on-the-ground actions and recommending adjustments as needed.

1.5.4 Local Fiscal/Administrative Agent
The Local Fiscal/Administrative Agent
provides administrative and logistical
support for implementation.
Responsibilities include convening
committee meetings, preparing annual
work plans, submitting grant applications,
funding requests, and compiling annual
results for reporting and evaluation. This
role ensures efficient coordination and
management of plan resources and
requirements.
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2.1 Topography, Soils, and Geology

The LOWW was shaped extensively by repeated
glaciations, and most notably the presence of Glacial
Lake Agassiz, which occupied northwestern
Minnesota about 11,000 years before present (Figure

2.2). LOW is a remnant lake from Glacial Lake Agassiz.

Glacial lake sediment formed the base of landscapes
in the region — much of these sediments then
developed peat after the retreat of the glaciers
(Figure 2.3). Other than peat, sand and gravel beach
ridges from Lake Agassiz are common, as is glacial till
from the western-sourced Des Moines Lobe glacier
that has been re-worked by Lake Agassiz, either
through the coating and lamination of multiple
layers of lake sediment, or re-working via wave
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Glacial Lake Agassiz

. Remnant Lakes

Figure 2.2. Glacial Lake Agassiz and remnant
lakes (Credit: DNR).

action. Thus, topography is very flat in the region, and soils are mostly organic, followed by clay

lacustrine deposits and sandy beach-ridge deposits. Most of the watershed is covered by a thin

layer of glacial sediment, and in many places the bedrock is exposed at the surface. The glacial

sediment is thickest in the southern part of the watershed and becomes much thinner closer to

the lake. The bedrock in this area formed during the Precambrian era and includes granite,

gneiss, volcanic rock, and sedimentary rock.

East Branch of the Warroad River (Credit: MPCA)
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Figure 2.3 Geomorphology of the LOWW.
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2.2 Human History

The first people entered the region about 10,000 years ago after the glaciers receded. Several
cultures existed in the region from the time of the glacial retreat. In the late 17th century, the
area was home to Cree, Assiniboine, and Dakota peoples. Wild rice, waterfowl, fish (including
lake sturgeon), and wildlife formed a substantial portion of the diet of local Indigenous peoples.
The Ojibwe people migrated west into northern Minnesota throughout the 17th and 18th
century and were the primary inhabitants of the LOWW before widespread colonization by Euro-
American settlers. The first people of European descent in the area were primarily fur trappers
and traders pursuing beaver to sell in the European market. When settlers arrived in the 19th
and early 20th centuries, they cleared forests and dug large drainage ditches in an attempt to
turn wetlands into farmland (Lake of the Woods County Historical Society, 1997).

One of the largest human influences in the watershed was the installation of the Norman Dam
at the Canadian outlet of LOW in the 1890’s. The dam raised the lake level by over 3.5 feet and
has had a significant impact on the resources in the watershed as the lake is operated as a
reservoir.

2.3 Precipitation

Minnesota sits between the wetter climate of the eastern United States and the drier climate to
the west, giving the state warm summers and very cold winters. The average yearly temperature
has risen in recent decades and is now approximately 38-42°F. In the LOWW, summer
temperatures typically reach mid 70°F, while winter temperatures often fall below 0°F.
Precipitation remains a key component of the watershed’s water supply. The average
precipitation total for the watershed is 23.5 inches annually. In the last decade, the watershed
has experienced a significant precipitation deficit in 2017, 2018, 2020, and 2023, with annual
precipitation totals at or below 20 inches. The LOWW
is part of the North Central precipitation region, where
rainfall has fluctuated somewhat over the past 20
years but still has shown a strong long-term increase
over the past century (DNR Climate Trends, 2026).

2.4 Land Cover

The LOWW is largely defined by its extensive wetlands
and peatlands that show up as Woody Wetlands and
Emergent Wetlands in Figure 2.4 (page 15), covering

77% of the terrestrial watershed area. Cover Crops in the LOWW
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Changes in land use from pre-settlement to today are largely the result of deforestation and
draining wetlands for agricultural production. Current land use percentages are shown in Figure
2.4 and in Table 2.1 (page 16). This region is sparsely populated with 13,762 acres of developed
land. Though the largest land use classification is wetlands, the second largest is rangeland and
croplands. Most of the range and croplands are close to the southern edge of the lake; both the
southern part of the watershed and the Northwest Angle are predominantly wetlands. (MPCA,
2016).

Agricultural land is located primarily in a west to east band just south of LOW. Figure 2.4 shows
the extent and type of agricultural production in the LOWW. Despite extensive ditching, the
majority of the land in the LOWW remains unsuitable for agriculture due to extensive wetland
cover, hydric soils, and poor drainage. In the early to mid-20th century, hay, flaxseed and oats
were the primary crops produced in the LOWW. The mid-1970s saw a shift to wheat and
hay/alfalfa. Though crop production in the watershed had peaked in the 1980s and has since
steadily declined, soybean production has increased (MPCA, 2016). Top crop acres include
soybeans, wheat, hay, grass seed, canola, and barley (USDA NASS, 2022). In addition to crop
cultivation, there are approximately 40 active feedlots in the watershed. According to the 2022
Census of Agriculture County Profiles, there are approximately 242 farms in the watershed.

Lake of the Woods

14 |



LAKE OF
-THE WOODS

Comprehensive Watershed
Management Plan

Current Land Cover

®€ Open Water (41%)

®% Woody Wetlands (36%)
C3 Emergent Wetlands (9%)
@@ Forest: 1%

®¢ Shrub: < 1%

@@ Cultivated Lands: 10%
(2 Hay/Pasture/Grass: 1%
®€ Developed: 2%

Fakeloff
thelWoeds]

Lake of the
Woods Gouaty

Baudette

Land Cover Source:
2024 National Land Cover Dataset (USGS)

Figure 2.4. Current Land Cover for the LOWW.

15|Page



LAKE OF
JHE WOODS

Comprehensive Watershed
Management Plan

Table 2.1. Alternative Land Use Percentages for LOWW.

Land Use Percentage | Percentage Acres

including excluding excluding

LOW LOW Lake of the

Woods

Open Water 40.9% 0.2% 807
Woody Wetlands 36.0% 60.7% 270,024
Emergent Wetlands 9.5% 16.1% 71,404
Forest 0.9% 1.5% 6,497
Shrub 0.1% 0.2% 1,043
Cultivated Lands 9.8% 16.5% 73,541
Hay/Pasture/Grass 0.8% 1.4% 6,806
Developed 1.8% 3.1% 13,7612
Barren 0.1% 0.1% 632 dilw e TR e
Total 100% 100% 444,516 East Branch Warroad River

Note: Lake of the Woods Acreage 305,722
Source: Land Cover 2024 NLCD

2.5 Water Resources

LOW is the main surface water feature in the watershed, covering about 305,722 acres. Three
small lakes and 540 small ponds lie within the planning area in addition to vast wetlands. The
LOWW contains 172 miles of intermittent streams, 166 miles of intermittent drainage ditches,
157 miles of perennial drainage ditches, 95 miles of perennial streams, and 64 miles of rivers
(MPCA, 2020). Several rivers flow directly into LOW, including the Warroad River, Willow Creek,
Pine Creek, and the branches of Zippel and Bostic Creeks. Much of the flow begins in southern
wetlands and moves north toward the lake. Some channels have been straightened or altered
over time, and more than 40% of the watershed now contains modified watercourses. The City
of Warroad has the only stormwater infrastructure in the LOWW.

Extensive peatlands stain the surface water in the region tannin-brown but the water is generally
high-quality with few pollutants. The ditch network has greatly impacted the hydrology of the
watershed. The fill that resulted from the ditch digging was usually deposited along the ditch
bank, creating a berm, and disconnecting the diffuse water exchange. Minnesota Department of
Natural Resources (DNR) studies showed that during low water levels the ditches have more
impact on the surrounding hydrology as the hydraulic gradient between the ditch channels and
the surrounding peatlands is increased. This increased gradient allows for an increased
discharge of water from the peatlands into the ditch channel. The spoil piles, placed alongside
the ditch channels, have compacted the peat soil in some places which has in turn created a
low-permeable barrier and can also disrupt the natural flow of shallow groundwater and cause
upswelling on the back side of those spoil piles. Fixing these legacy ditches has proved difficult
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as full restoration is nearly impossible, and the introduction of clay soils as ditch plugs can bring
along plants that aren’t native to peatlands such as cattails (DNR, 2011).

Stream gages are limited in the watershed, which makes it difficult to track long term flow
trends. In addition, backwater from LOW also makes streams difficult to gage accurately for flow.
Available data show that flows can vary widely, with very low flows in late summer and high
flows during spring snowmelt.

Lake of the Woods operates as a reservoir, meaning water levels are controlled. Water levels on
LOW are managed by the Norman Dam in Kenora, Ontario. Flooding events have occurred with
regularity in 20% of the last 30 years, exacerbating shoreline erosion.

In 2019, several stream reaches were listed as being impaired for aquatic life use due to
problems such as low dissolved oxygen levels, high total suspended solid (TSS) levels, and also
impaired for aquatic recreation due to high E. coli bacteria levels (Figure 2.5). Parts of Lake of
the Woods were listed as impaired for aquatic recreation due to high nutrient levels and algal
blooms. Additionally, there were several stream reaches and parts of Lake of the Woods that
were listed as impaired for aquatic consumption due to mercury in fish tissue (MPCA, 2026a).

In 2025, the MPCA conducted its second cycle of watershed assessments and determined that
there were 4 additional stream reaches that were impaired for aquatic recreation due to high E.
coli levels and 1 additional stream reach that was impaired for aquatic life due to low
macroinvertebrate assessment scores (Table 2.2, page 19). In 2026, the TSS-related impairments
and three of the previous index of biological community-related impairments were
recommended for delisting / correction (Table 2.2). In 2008, the Minnesota portion of Lake of
the Woods and 4-mile Bay were listed as being impaired for aquatic recreation due to harmful
algal blooms related to high nutrient levels. A contributor to the impairment is historical
pollution attributed to upstream impacts on the Rainy River. These impacts include municipal
and industrial waste from the cities and towns along the Rainy River. Addressing this impairment
is a priority focus of the watershed plan.

Wetlands are a major part of the watershed, covering about 77% of the land area, and most are
in good to excellent condition. Some wetlands were drained in the past for farming, especially

south of the lake, but large wetland areas remain intact.
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Figure 2.5. Water Quality Impairment in LOWW.
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Table 2.2. LOW Cycle 2 TMDL Status (MPCA, 2026a).

D, aterpoad ame DO e 0 B B 0

501 Williams Cr. 4A 5

502 Warroad R.

503 Warroad R. W. Br.

504 Warroad R. E. Br.

505 Willow Cr. 5

515 Zippel Cr. W. Br. (CD1) 4A 5

518 Tomato Cr.*

523 Unnamed Ditch

537 Bostic Cr.

560 County Ditch 20
39-0002-01 | LOW (Main) 4A 4A
39-0002-01 | LOW (4-mi bay) 4A 4A

Category 5 - Impaired and TMDL Study has not been approved by the U.S. Environmental Protection
Agency (EPA)

Category 4A - Impaired and has an approved TMDL

Key:
_ New Impairment

Proposed Correction/Delist

_ Approved Correction/Delist

T MY Yoo <7 v

Shoreline erosion on LOW
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