SECTION 2. LAND AND WATER RESOURCE NARRATIVE

Credit: RLWD

The Clearwater River Watershed is one of the Red River Basin’s most geographically diverse
watersheds, spanning forest, recreational rivers, lakes, large intact wetlands, wild rice paddies,
beach ridges, pasture, and croplands. It encompasses 1,385 square miles (886,400 acres) of land
and water across Glacial Lake Agassiz in Clearwater, Polk, Red Lake, Pennington, Mahnomen,
and Beltrami counties, and includes the Red Lake and White Earth Nations (Figure 1).
The streams, wetlands, forests, and prairies of the Clearwater River Watershed have defined
its natural and cultural history. These resources attracted the attention of Native Americans
and subsequent European settlers, creating a rich heritage, recreational history, and economic
opportunity that continue to tether residents to the watershed today.

Figure 1. Clearwater River Watershed.
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Past

Geomorphology
The area that makes up the Clearwater River Watershed was formed around 14,000 years ago by
sheets of ice that carved out land features and then retreated during the last ice age (MN DNR).
Glacial Lake Agassiz, the lake that filled the Red River Basin, was the largest glacial lake in
Minnesota, draining north around 9,000 years ago. The Clearwater River Watershed’s beach
ridges, moraines, and silt and clay soils are landscape inscriptions from the ancient lakebed (MN
DNR).
Red River Basin soils and geologic features mold the four ecoregions within the Clearwater River
Watershed. The Northern Lakes and Forests and North Central Hardwood Forests ecoregions
meet the Northern Minnesota Wetlands ecoregion on the east side of the watershed. Large
swaths of peat provide wet loamy and sandy soils for large wetlands in the northeast. Moving
west, the rolling hills of the headwaters near Bagley transition into the flat, Lake Agassiz Plain
where the soils are prime for cultivation, a result of lacustrine and till deposits. (Figure 2).

Figure 2. The geomorphology of the Clearwater River Watershed.
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Watershed History
Historic vegetation follows the same pattern as the watershed’s geomorphology. In the past,
coniferous forests in the headwaters region transitioned to deciduous forests, wetlands, then
prairie, moving westward toward Red Lake Falls. Prior to large-scale European settlement, prairie
made up 35% of the Clearwater River Watershed, with forest comprising 40% and wetlands 25%
(Figure 3) (MNDOT, 2019).

Figure 3: Historic vegetation in the Clearwater River Watershed (MNDOT, 2019).

Native plant communities and lakes and streams attracted human communities throughout the
region by providing resources for prairie farms, logging, recreation, and the fur trade (MN DNR).
People have been working with the lands and modifying landscapes since they first moved into
the region. (Minnesota Department of Administration). By AD 800, wild rice was a staple in the
diets of locals (Minnesota Historical Society, 2001). In the 17th century, the Anishinaabe, or
Ojibwe (Chippewa), arrived near Red Lake (Red Lake Nation, 2019). With other Anishinaabe
communities already present in neighboring regions, the Ojibwe settled the area, forming
alliances with French fur traders.
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The Clearwater River played a major role in the fur trade. The confluence of the Red Lake and
Clearwater Rivers served as a favorite camp and village site for local Native American residents,
and in 1794 a fur trading post was established at the site, which eventually became the city of
Red Lake Falls. The Old
Crossing Treaty, signed in
1863 on the Red Lake
River just downstream of
the confluence, set the
stage for European
settlement in the Red
River Valley (Red Lake
County Historical Society).
Logging practices that
dominated industry in the
region in the late 19th and
early 20th century are an
Figure 4. Logs on the Clearwater River in the 1890s (RLWD 2019).
iconic part of the
Clearwater Watershed’s past (Figure 4). Called log drives, the Clearwater River was used to move
logs downstream from Clearwater Lake to the Red Lake River, eventually ending up in Crookston
and Grand Forks (Red Lake County Historical Society, 1976). Dams and weirs constructed to aid
the movement of logs in the Clearwater River contributed to the modification the river’s
hydrology over time. Further alteration occurred when, in the 1950s, approximately 38 miles of
the Clearwater River was channelized to reduce flood damage to agricultural areas (MPCA).

Watershed Timeline Post-European Settlement

1794
Fur Trading Post
at Red Lake Falls

1968
Wild Rice
Agriculture
Begins

1870s-1900s
Logging and Log
Drives

1863
Old Crossing
Treaty Signed

1950s
Channelization
of the Clearwater
River
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Present

Land Use and Socioeconomics
The prevalent land use transitions from forest and
rangeland in the eastern portion of the watershed to
cultivated cropland in the western portion of the watershed.
Presently, agriculture and livestock production are
significant drivers of economic growth in the watershed.
Approximately 18% of the watershed’s land use is dedicated
to crop production, while 18% is used as pasture for
livestock (Figure 6). The most common crops are soybeans
Figure 5. Rice paddies (credit: RLWD).
and small grains. In the historic peatlands along the
northeast portion of the Clearwater River, farmers have adapted to saturated conditions by
cultivating wild rice as a domesticated agricultural grain crop (Figure 5). Today, there are
approximately 15,700 acres of wild rice paddies in the Clearwater River Watershed (MPCA, 2021).
Logging and forestry is another important industry in the watershed. With 22% of the Clearwater
River Watershed land area being forest, the proper management of forest resources is a primary
goal of local governments and residents (Clearwater County, 2010).

Figure 6: Current land use in the Clearwater River Watershed (USGS, 2016).
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While developed area makes up only 4% of the watershed, there are 15 cities with a combined
population of 7,553, including Bagley on the eastern end and Red Lake Falls on the western end.
The total population of the watershed is 14,166 or 10.4 people per square mile (MN DNR, 2017).
The majority of watershed residents are white (94%), 5% are Native American, and less than 1%
each are Hispanic, Black or African American, or Asian. The demographics, highlighted below,
are characteristic of a rural area in northwest Minnesota with relatively stable population
change.
The watershed falls within the jurisdiction of multiple local government units (LGUs), including
the Red Lake Watershed District (RLWD), Clearwater Soil and Water Conservation District
(SWCD) and County, Pennington SWCD and County, Red Lake SWCD and County, Beltrami
SWCD and County, East Polk SWCD and Polk County. Portions of the watershed (8% by area) are
located within the Red Lake and White Earth Nations where water resources are managed by the
Red Lake Department of Natural Resources and the White Earth Division of Natural Resources
(Figure 1).
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Surface Water
The Clearwater River is the
backbone of this watershed,
flowing along the top edge of the
watershed boundary (Figure 1). It
begins at Lower Long Lake in
northern Mahnomen County and
flows northeast until it reaches
Clearwater Lake where it then
starts its journey west. The river
treats paddlers to great scenery,
occasional rapids, and good
fishing along the way (Figure 7).
Three major streams meet the
Clearwater River before it joins the Figure 7. Clearwater River (credit: RLWD).
Red Lake River to empty into the
Red River of the North. These streams are the Lost River, Lower Badger Creek, and Ruffy Brook.
Two more major waterways, the Hill River and the Poplar River flow into the Lost River before it
meets the Clearwater. There are designated trout streams in the watershed including Lengby
Creek, Lost River, and a section of the Clearwater River in Beltrami County, although some of
these may not currently provide cold-water habitat (MPCA, 2021).
Rivers and streams have seasonally variable patterns in their flows of water, nutrients, and
sediments. Nature has its own built-in methods for storing water (wetlands) and draining
excess rainwater from the landscape (intermittent streams). Wetland storage upstream can help
to prevent flooding downstream, which is a concern for Red River Basin residents. Through a US
Fish and Wildlife Services (USFWS) program, local landowners have restored over 1,300
wetlands, providing more than 2,900 acre-feet of storage (MPCA, 2021). Wild rice cultivation has
preserved a large amount of land for water storage. In addition to storing water during flood
conditions, these wetlands buffer streamflow, improve base flow, and filter pollutants. Water
control structures that are installed as part of main line tile drainage in wild rice paddies help to
prevent sediment and nutrient deposition.
The same glacial till that allows for water storage also encourages agricultural development on
fertile soils. Ditches, culverts, and tile drainage have assisted farmers in draining the water off
the landscape to increase field acreage and provide conveyance systems for large rain events in
rural areas. When these practices are prominent in a watershed, the region is often referred to as
having altered hydrology. Approximately half of the streams in the watershed are considered
altered (53%, (MN DNR)). There are also 17 dams in the watershed, which have the potential to
block fish passage.
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Ditch systems are governed by Minnesota State Chapter 103E Drainage Law. Public legal
drainage ditches are administered by the local drainage authority, and construction and
maintenance are funded by property owners benefitting from that ditch (Figure 8). Private
ditches are privately managed by the landowner. It is important for the public to understand
what type of ditches are in their area. Proper ditch maintenance can minimize erosion and issues
with stream stability, water quality and aquatic habitat.

Figure 8. Drainage systems in the Clearwater River Watershed.

When water is drained more quickly, it may cause more nutrients and sediment to move into the
streams and rivers. Excess levels of sediment can affect aquatic life by covering habitat structures
such as rubble and woody debris and causing unstable dissolved oxygen levels and increased
cloudiness in the water (turbidity).
Historical increases in altered watercourses and drainage of wetlands have also contributed to
more frequent and more severe flooding in the watershed and downstream in the Red River,
which can have negative economic and environmental consequences. Because of its history of
flooding, the Red River Basin has worked to coordinate flood damage reduction on a basin-wide
scale.
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Many lakes of varying sizes and depths are in the southern
General Development Lakes:
and eastern portions of the Clearwater River Watershed
• Lomond
(MPCA, 2021). The Minnesota Department of Natural
• Spring
Resources (DNR) categorizes lakes as natural environment,
• Mitchell
recreational development, and general development,
• Cameron
depending on size, depth, and the number of dwellings per
mile of shoreline (MN DNR, 2021). The Clearwater River
Recreational Development Lakes:
Watershed contains 188 DNR designated lakes, with four
• Clearwater
classified as general development, four as recreational
• Buzzle
development, and 180 as natural environment. General and
• Pine
• Maple
recreational development lakes attract recreational tourism
opportunities, providing economic benefit to the area (Figure
9). Resorts such as Lakeview and Breezy Point on Maple Lake are popular for locals and tourists
alike.
Monitoring data show that no lakes currently have declining water quality trends. Sixteen lakes
in the watershed meet the DNR’s criteria for Lakes of Biological Significance, meaning they
contain sensitive fish or plant species (Minnesota Geospatial Commons, 2020).

Figure 9. Clearwater Lake (credit: RLWD).

In 2021, the Minnesota Pollution Control Agency (MPCA) published the Watershed Restoration
and Protection Strategy (WRAPS) report for the Clearwater River Watershed (MPCA, 2021). This
associated monitoring effort consisted of assessing existing data and collecting new data, which
resulted in the identification of waterbodies that do not meet state standards for water quality,
as seen in Figure 10. Sediment, bacteria, and aquatic habitat are the main concern for
impairments in the streams of the Clearwater River Watershed. Contributors to these
impairments include channelization, low gradients, and livestock operations. Three lakes are
impaired for nutrients: Cameron Lake, Long Lake, and Stony Lake (Figure 10). While nonpoint
sources are the greatest contributor to these impairments, there are some point sources in the
watershed including five wastewater treatment facilities (WWTF) and five industrial permits
(MPCA, 2021).
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Figure 10: Water Quality Impairments in the Clearwater River Watershed (MPCA 2021).

Urban stormwater also contributes runoff to the Clearwater Watershed’s creeks and rivers.
Several local studies have identified urban stormwater runoff as a source of non-point source
pollution in the watershed. For example, a 1997 study found that stormwater inlets were the
primary source of phosphorus loads to Cameron Lake in Erskine (MPCA, 2021). In 2003, another
study identified the Bagley subwatershed as contributing some of the largest loads of sediment
and nutrients to the Clearwater River. In response to this study, the Clearwater SWCD, RLWD,
and the City of Bagley collaborated on the Bagley Urban Runoff Reduction Project, which also
shows that cities can play an important role in addressing water quality issues resulting from
stormwater runoff in local streams and lakes.

Unique Features and Landforms
Wild rice cultivation is just one of the many unique features within the Clearwater River
Watershed. There is in-river wild rice in the low gradient headwaters of the Clearwater River. The
watershed also contains rare habitats and sites of outstanding biodiversity. Elevated beach
ridges remain near Red Lake Falls, marking the shores of the former Glacial Lake Agassiz (World
Landforms, 2015).
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Calcareous fens dot the central part of the watershed. A calcareous fen is a type of wetland that
relies on calcium-rich groundwater upwelling to support a highly diverse and unique ecosystem
(MN DNR, 2018). These calcium-enriched wetlands are extremely rare and occur on morainal
slopes, deposits of glacial outwash, at springs, and on the shores of hard water drainage lakes
(Wisconsin DNR). Calcareous fens contain distinctive flora and can intermingle with other types
of wetland communities.

Protected Lands and Habitat
Numerous areas have been
designated to preserve some
of these special features and
fish and wildlife habitat within
the Clearwater River
Watershed. There is a lot of
public land along the river in
the Upper Clearwater River
(Figure 12). There are five
Aquatic Management Areas,
one Scientific and Natural
Area, and 36 Wildlife
Management Areas
(Figure 12).
The USFWS also manages
Figure 11. Clearwater River (credit: RLWD).
many tracts of land across the
southern watershed, with
many Waterfowl Production Areas (WPA) and two National Wildlife Refuges (NWR) – Glacial
Ridge and Rydell. This protected land serves as hunting and breeding grounds for waterfowl and
wildlife, including several unique species. Five threatened and endangered species and 23
USFWS Birds of Conservation Concern have the potential to occur in the Clearwater River
Watershed (USFWS, 2021).
Privately owned lands can be protected by conservation
easements and the Sustainable Forest Incentive Act, which
provides incentives to landowners to keep forested lands
forested (Figure 12).
Improvements to aquatic habitat have occurred, including the
replacement of the Crookston Dam on the Red Lake River
with rock riffles. This restoration has opened hundreds of
miles of tributary streams, covering many within the
Clearwater River Watershed, to the migration of fish from the
Red River of the North (Groshens, 2005).

Threatened and Endangered
Species in the Watershed:

• Northern long-eared bat

• Rusty-patched bumble bee
• Poweshiek skipperling

• Western prairie fringed
orchid

• Canada lynx
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Figure 12: Protected areas in the Clearwater River Watershed.

Climate
The climate in the Clearwater River Watershed is characterized
by cold winters and short summers (RLWD, 2006). The
growing season is typically May through September, which
dictates which crops are grown in the area.

Average Annual Temperatures
• Minimum: 29.1 °F

• Average: 39.6 °F

• Maximum: 50.1 °F

Drought, frequent storms, and extreme temperature changes
Average Annual Precipitation
will likely continue creating challenges for Minnesotans in the
• 23.4 inches
future. Planning for concerns such as unpredictable growing
seasons, flood damages, and drinking water shortages can
(MN DNR, 2019)
alleviate undesirable impacts in the future. Recent
observations of the 30-year average temperature compared to the entire historical climate
record (1895-2018) shows that in the Clearwater River Watershed there is an average annual
departure from historical average of +1.4°F. At the same time, local climate stations show a
precipitation departure from an historical annual average of +0.6 inches (MN DNR, 2019). With
the proper preparation, residents can adapt to or mitigate future changes.
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Groundwater
Groundwater dynamics in the Clearwater River Watershed are also a relic of glacial activity. Due
to soil types, the northern half of the watershed has very low groundwater pollution sensitivity.
Some areas in the center and eastern portions of the watershed are highly sensitive to pollution
because they contain glacial lake sand and gravel, which allows for short travel times to the
aquifer (Figure 13).
There are nine Drinking Water Supply Management Areas (DWSMA) in the watershed, with low
to moderate vulnerability classifications (MDH, 2019) (Figure 13). Wellhead Protection Areas
(WPA) overlap these same DWSMAs.
Groundwater withdrawals have been increasing in the past two decades, largely driven by
agricultural irrigation. Sometimes this withdrawal interferes with wells, so groundwater quantity
may be an emerging concern.

Figure 13. Groundwater sensitivity to surface pollution.
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Future
Throughout the history of the Clearwater River Watershed, the land resources have determined
the lifestyles of its human inhabitants. In many ways, the land and its resources continue to
influence how the watershed’s 14,000 people live today. This plan will help preserve the local
way of life and livelihoods by protecting the resources they rely on.
Trends in land use since pre-settlement indicate the shift of forests, grasslands, and wetlands to
pasture, crops, and development (MPCA 2021). These trends give insight to what the future
holds for the watershed and drive the actions of this plan. This cooperative planning process will
help secure watershed-based funding for prioritized and targeted efforts to make measurable
improvements in the water resources of the Clearwater River.
Future land use management can strike a balance between the development and protection of
valuable resources for future generations.

Trends summarized from the MPCA WRAPS 2021
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