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Western Lake Superior Basin Watershed Plan
(1) Introduction
The western Lake Superior watersheds located in Douglas County, WI. include the St. Louis,
Nemadji, Red, Pokegama and Black Rivers. These watershed are located in two Ecological
Landscapes: Northwest Lowlands and the Superior Coastal Plain. The Superior Coastal Plain
landform is a nearly level plain of lacustrine clays that slope northwards towards Lake Superior
(WDNR, 1999, 2011). The lower St. Louis River and Nemadji River watersheds are part of the
St. Louis River Area of Concern for which nine Beneficial Use Impairments have been
identified. This busy industrial Great Lakes port has a history of industrial use which has left a
legacy of contaminated sediments and large volumes of woody debris in some of the bays.
Another legacy issue for the port is the high volume of sediment discharged into the DuluthSuperior harbor that is dredged annually to maintain the shipping channels. The annual sediment
load dredged from the harbor in 2018 was 150,000 cubic yards at the cost of nearly 2 million
dollars. This Nemadji River has been identified as a primary source of this sediment and
modeling of this system has shown that changes in land cover during the late 1800s-early 1900s
that removed large tracts of forest cover (logging) and drained many wetlands (agriculture)
drastically altered the hydrology of the watershed. The river system is still recovering from these
changes.
Plan development
The purpose of this planning effort is the development of a watershed plan for the Western Lake
Superior Basin watersheds in Douglas County, WI. that will identify strategies and tools to
maintain and restore watershed health. This plan will build on local, regional and state natural
resource management plans and research that addresses critical watershed priorities. These
priorities focus on preservation of existing high quality resources/habitats and restoration of lost
watershed functions.
This effort was initiated by the City of Superior Environmental Services Division (Stormwater
Section) due to a growing need to address the increasing volumes of water and sediment
reaching the city, which is located at the mouth of these watersheds. While there is a short-term
mandate to manage the water volume and sediment through detention/retention ponds and green
infrastructure, the long-term goal is to work with the county and other management agencies to
address watershed-wide issues related to hydrology, erosion and sediment.
Non-point source issues
The priority watershed issues that have been identified by natural resource managers and
stakeholders focus on retaining surface water on the landscape, or ‘slow the flow’ management
practices in order to restore and maintain healthy watershed conditions. The watershed issues
identified for this plan were developed through a series of stakeholder meetings and were based
on the research and recommendations described in the Nemadji River Basin Plan (1998) and the
Douglas County Watershed Approach to Wetland Management in the Lake Superior Basin
(2016). This plan also incorporates local, regional and state natural resource management plans
as well as the regional expertise of partnering agencies/organizations. Significant research
projects have been completed based on information needs identified through these plans and
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have led to the development of geospatial tools that can be used to inform decision makers and
natural resource managers regarding priority areas for restoration and protection.

Analysis and Prioritization of Issues
There have been a number of research projects conducted over the past 40 yrs. in the Lake
Superior basin that provide information on the source and impacts of the red clay soils on water
quality and aquatic habitats. Research conducted through an EPA Red Clay Project (1976)
provided the basis for additional research and management recommendations described in the
NRCS Nemadji River Basin Project (1998). This management plan for the Nemadji River basin
in both Wisconsin and Minnesota included critical research information that has form the basis
for natural resource management in the red clay region of Lake Superior. In the late 1980’s, the
lower St. Louis River was designated as a Great Lakes Area of Concern and a Remedial Action
Plan (RAP) was developed which is implemented by both Wisconsin (WDNR) and Minnesota
MPCA). The WDNR developed a Lake Superior Basin Plan in 1999 and both of these plans are
regularly updated. The Great Lakes Restoration Fund (GLRI) has been a source of project
funding directed towards addressing the 9 Beneficial Use Impairments (BUI) that will eventually
lead to delisting. To date, one BUI (Aesthetics) has been removed and another (Fish Tumors) is
currently undergoing a public comment period prior to removal.
In addition to incorporating recommendations from these foundational plans, the development of
this plan incorporates current research and resource assessments conducted over the past 10
years that includes the Douglas County watershed approach to wetland management and regional
and state conservation priorities. Research has included the development of computer modeling
and analytical GIS tools that have increased natural resource managers’ ability to locate the most
vulnerable areas in need of protection and restoration in order to maintain and improve the health
of these watersheds. These tools include the identification of types and amounts of open land
(Comparative Analysis of Open Lands (199(4) as well as updates through 2014) which provide
information on the percentage of open land (including recently harvested land) for subwatersheds; analysis of the functions of wetlands and historic locations (PRWs) that helps to
identify which wetlands are high performing in surface water detention (SMUMN); and USGS
modeling of water discharge volumes and sediment using the USGS gage on the Nemadji River
to get a current estimate of the sediment loading in the watershed (Fitzpatrick). A watershed
model has been developed that estimates the changes in discharge and sediment under 3
scenarios: pre settlement, peak development and current conditions (Tetra-Tech). LiDAR
imagery has recently been made available for this region that represents the highest resolution
landscape information available to date. In addition, a method for integrating a variety of
metrics utilizing GIS technology are described in a WDNR report to USEPA entitled: A Report
on the Status and Vulnerability of Watershed Health in Wisconsin (2014). These current plans
and research provide scientifically based data and tools to prioritize the locations for focusing
management practices to achieve the best results for the watershed.
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(2) Causes and Sources (priority concerns)
Land use changes and stormwater runoff
Land use changes in Lake Superior Basin watersheds have impacted the hydrology of the region
leading to increased surface water runoff, erosion and sediment. This has resulted in the
degradation of aquatic habitats leading to changes in species abundance and diversity. Historic
changes in land cover over the past 150 yrs. combined with glacial rebound in this region have
led to the channel incision and mass wasting processes that continue today and account for the
majority of the annual sediment load (TSS) (Reidel et. al., 2002). The response of Lake Superior
basin tributaries to these historic conditions has generated a critical NPS issue in the region
which will likely take decades or more to remediate. This situation is exacerbated by extreme
weather events due to climate change.
Drainage area of the Nemadji River near South Superior (USGS continuous gaging station) is
420 mi2. Based on data collected at this station, the annual total suspended sediment discharge
data shows a very large range over a 10-year period (2009-2016) depending on the occurrence of
extreme weather events (figure from report). This range showed a 10-fold increase in the
amount of sediment discharge from approximately 18,000 tons per day in 2015(average flood
condition) to 180,000 tons in 2012 (extreme storm event). The recommendations from this
report suggest that any restoration implemented at the mouth of the Nemadji River (City of
Superior) needs to be highly resilient to large floods and sporadic, highly variable sediment
deposition (Fitzpatrick, 2017)
The increased amount of open land in subwatersheds, reduced wetland storage and increased
impervious surfaces in the watersheds has exacerbated the volume and velocity of surface water
runoff, especially during large storm events. Current amounts of open land in HUC 12
subwatersheds are listed in Table X. The increased volume and velocity of surface water runoff
cause in-stream (channel) erosion and bluff failure have been identified as the major contributors
to sediment loading. The priority is to slow/retain surface water runoff on the landscape in order
to reduce the occurrence of bank-full flows that erode stream channels and increase sediment
loads that results in reductions in fish and wildlife habitat and water quality. Total suspended
solids is the main cause of impairment to streams, river mouths and nearshore areas of Lake
Superior.
Population (additional information to be added to the following sub sections)
The largest population centers are located along the lower St. Louis River and Nemadji River
and include the City of Superior. Population change and development patterns will influence
runoff in the watersheds of western Douglas County. Population trends indicate growth in the
rural towns along the major roads and natural resource features. The projected population growth
to 2030 within the watershed communities of the Village of Superior 47%, Village of Oliver
70%, Town of Superior 57%, Town of Summit 10.5%. There is a less than 1% growth
anticipated within the City of Superior.
City of Superior: City is situated at the mouth of the Nemadji and St. Louis Rivers;
•
•

Flooding due to high volumes of water during large storm events; stormwater overflows
Percentage of wetlands in City; SAMP; wetland mitigation
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Comprehensive planning
Though there are a number of comprehensive land use and water resource management plans
developed for this region. The entities responsible for development and implementation of these
plans include: City of Superior, Douglas County (Comprehensive Plan, Land and Water
Resource Management Plan, Hazard Mitigation Plan, Farmland Preservation Plan and Forestry
Plan); WDNR Lake Superior Basin management plan and updates; St. Louis River Area of
Concern Remedial Action Plan and updates, which includes Wisconsin and Minnesota regulatory
agencies (WDNR and MPCA).
Transportation
Important transportation hub on the Great Lakes: Shipping, railroads, pipelines, trucking/roads
County and township roads poorly maintained due to reduced budgets
Extensive network of logging roads
Agriculture: Farmland Preservation Plan info.
Number of farms, average size, etc.
Forestry
Douglas County forest acreage
Special Use Management areas
Management practices
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The priority watershed issues identified for this plan were developed through a series of
stakeholder meetings (2018-19) and are based on the research and recommendations described in
the Nemadji River Basin Plan (1998). This plan also incorporates:
• Local and regional natural resource management plans
• Regional expertise of partnering agencies/organizations
Priority Concerns Identified for Western Lake Superior Basin Watersheds: 2018-2019
Priority Concern

Description

Stormwater management

Flooding during high precipitation events, surface water runoff
impacts on stream and lake water quality
Sediment impacts on water quality and habitat

Sediment
Coordinated forest management
Agriculture
Fish and wildlife management
Invasive species
Wetland management
Riparian buffers
Transportation infrastructure
Water quality
Education and outreach
Climate change impacts

Maintain 40% or less open lands in subwatersheds; reduce forest
fragmentation
Impacts of surface water drainage on hydrology; nutrients
Protection and restoration of high quality habitats
Management of current invasive populations; prevention of
future introductions/infestations
Maintaining and restoring wetland functions to ‘slow the flow’
Maintaining and restoring stream, wetland and lake buffers
Financial support for management/maintenance of roads,
culverts, recreational trails, temp. logging roads
Impaired waters, protection of high quality resources
Need for increased focus on disseminating information to
community members, schools and local government officials
Utilization of best management practices appropriate for region
and changing climate; adaptation strategies
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(2) Characterization of Western Lake Superior Watersheds
Physical Setting
Ecological Landscape Units are described by the Wisconsin DNR as regions within Wisconsin
with similar ecology and management opportunities (WDNR 2013). Within each of these
Ecological Landscape Units are several Wisconsin Land Type Associations (LTAs)(WDNR
1999). LTAs provide a more detailed description of the land cover, geology and landforms for
each unit. LTAs are recommended for forest, area-wide, or watershed-level planning and
analysis scales (map scale ranges of 1:250,000 to 1:60,000).

Ecological Landscape Units within the Lake Superior Basin, Douglas County

Land Type Associations (LTAs) within the Lake Superior Basin, Douglas County
7

Land cover classes in the DC LSB (2010 C-CAP Land Cover)
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Water resources
The Nemadji and St. Louis watersheds are drainages located in the western Lake Superior basin.
The St. Louis River is the largest U.S. tributary to Lake Superior and drains 3,634 mi2 and is 179
miles long. (Add information from WDNR Basin Plan, 1999, 2010)
The water quality assessments, technical reports, plans and landscape analysis utilized in this
plan are briefly described in this section.
Summary
Planning and assessments
NRCS
WDNR

1998 Nemadji River Basin Project
1999 Lake Superior Basin Water Quality Management Plan
2010 Water Quality Plan Update: St. Louis River and Lower Nemadji

Watershed

(SMUMN)
(SMUMN)

SMUMN
Basin,
USGS
SMUMN

2014
2014
2015
2016

Comparative Open Lands Assessment Update (2009-2014)
WI Integrated Assessment of Watershed Health
Wetland functional assessment of Lake Superior wetlands
Watershed Approach to Wetland Management in the Lake
Superior Basin
2016 Tetra Tech: Nemadji River Sediment Loading Model
2017 Overview of Wetland Functional Assessment, Historic Wetlands
and Potentially Restorable Wetlands in the Lake Superior
Douglas County
2017 Sediment (and discharge) characteristics of Nemadji River; 19732016
2018 Nemadji River Watershed Habitat Assessment Using LiDAR

Additional Conservation/Preservation Priorities
WDNR
Wisconsin Natural Heritage Inventory
DC Forestry/WDNR 20
State Natural Area Management Plans
WWLT
2010 Nemadji River Corridor Land Protection Project
The Wisconsin Department of Natural Resources completed a Lake Superior Basin Water
Quality Management Plan in 1999 and the more recent Water Quality Management Plan Update
for the St. Louis River and Lower Nemadji River Watersheds (2010) and can be found at:
https://dnr.wi.gov/topic/watersheds/documents/basins/superior/LS01Wtplan.pdf
Summarize key recommendations from the plan/updates
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WDNR Watershed assessments
Stream water quality data
Website: https://dnrmaps.wi.gov/H5/?Viewer=SWDV
The primary source for the stream water quality data information is the WDNR Surface Water
Viewer. The WDNR uses the following water quality standard designation system for
classifying streams:
1. Fish & other aquatic life use waters
▪ There are five subcategories to this classification. The COLD, WWSF and WWFF
classifications are suitable for protection and propagation of balanced fish and other
aquatic life community. Streams having LFF and LAL classifications are considered to
have naturally limited habitat or water quality and therefore are not capable of supporting
a balanced community.
a.
COLD (cold water communities) – capable of supporting a community of cold water fish
and other aquatic life.
b.
WWSF (Warm Water Sport Fish Communities) – capable of supporting a community of
warm water sport fish or of serving as a spawning area for warm water sport fish
c.
Warm Water Forage Fish Communities (WWFF) – capable of supporting an abundant
diverse community of forage fish and other aquatic life
d.
LFF (Limited Forage Fishery) – communities capable of supporting only a limited
community of forage fish and aquatic life
e.
LAL (Limited Aquatic Life) – communities are capable of supporting only a limited
community of aquatic life.
2. Great Lakes Communities – Waters of Lakes Michigan, Superior including Green Bay and
all arms and inlets.
3. ORW (Outstanding Resource Waters) – streams and lakes with this designation are
considered to have very high quality water and fisheries. Discharges are not allowed to these
waters unless the quality of the discharge is equal to or better than that of the receiving water.
4. ERW (Exceptional Resource Waters) – This category is the same as ORW except that the
water already receives some sort of discharge.
5. The Federal Clean Water Act assumes that any water that is not formally classified meets the
goals of supporting a balanced warm-water fish and other aquatic life community. These
streams are classified as “default” or DEF.
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Natural Communities, Western Lake Superior Basin
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Fish and Aquatic Life Designated and Attainable Uses in Nemadji, St. Louis, Pokegama and
Black River
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Wisconsin Integrated Assessment of Watershed Health
This statewide analysis has been developed as another tool to assist with prioritization and
targeting management efforts. It is a relative assessment of watershed health throughout the
state. Fifteen metrics were quantified for each catchment in WDNR’s hydrography database and
were combined into two indices: Landscape Condition Index and Aquatic Ecosystem Health
Index. These scores are used for planning watershed protection and restoration programs. In
addition, 7 metrics were selected to describe the vulnerability of watersheds to climate, land use
and water use changes. These are utilized to determine protection priorities for watersheds that
are healthy but may be vulnerable to future degradation.
https://dnr.wi.gov/topic/Watersheds/documents/HWA/WiHWreport.pdf

Landscape condition
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Aquatic Ecosystem Health Index and Watershed Vulnerability Indices
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Watershed Vulnerability: Watershed Assessment

15

Impaired Uses

Lake Superior Basin, Douglas County Impaired Waters

City of Superior, WI. Impaired Waters
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WDNR 2010 Update to the Lake Superior Basin Plan: St. Louis and Lower Nemadji River
Watershed
This report provides a summary of watershed condition, priority issues and recommendations for
actions to be taken (taken from 2010 Update, WDNR)
Priority Issues: St. Louis River
•
•
•
•
•
•

Delist the Area of Concern
Remove contaminated sediments
Restore Hog Island Inlet
Support projects that reduce sediment loading
Promote projects that protect and restore wetlands in the watershed
Promote projects that maintain oligotrophic status of Lake Superior

Point and Nonpoint Sources
•

•

•

•

Water quality in the St. Louis River estuary has improved significantly in the estuary
from the 1970’s because of advances in wastewater collection and treatment. The two
major point sources in Wisconsin are the City of Superior wastewater treatment plant
which has three discharge locations: Superior Bay, the St. Louis River, and the
Nemadji River, and the Murphy Oil USA refinery which discharges to Newton Creek.
Newton Creek flows into Hog Island Inlet of Superior Bay.
These point sources are in good compliance status with their WPDES permits. In
Minnesota, the point source discharges to the St. Louis estuary are all collected and treated
by the Western Lake Superior Sanitary District with one discharge location to St. Louis
Bay.
The cities in the Duluth-Superior metropolitan area are all required to have stormwater
management permits (MS4 com- munities) and stormwater management programs. In
Wisconsin, these communities are the city of Superior, Village of Superior, and Village of
Oliver. The Wisconsin and Minnesota communities all work together in the Regional
Stormwater Protection Team.
There is a small amount of agriculture in this watershed, mostly hay and livestock rather
than row crops. Agriculture is not considered to be a major contributor to nonpo int
sources in this watershed in Wisconsin. The turbidity and sediment car- ried by the
Nemadji and tributaries has been exacerbated by historical land use practices ,
including the logging and fires in the 1800’s and wetland loss. Strategic forest
management and protection of wetlands are the approaches favored for long term
management.

Recommendations:
•
•

•

Contaminated sediment data collected in 2007 should be analyzed and used in future
impaired waters evaluations.
Develop and implement the St. Louis River Comprehensive Delisting Framework. The
Delisting Framework is a project that will allow the state to outline its priority actions
to make progress in delisting the AOC.
Remediate contaminated sediment hotspots. The state should continue negotiating with
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•
•
•
•

applicable responsible parties for Howard’s Bay and Kopper’s, a former wood treating
facility that drains into a tributary of Crawford Creek, and, where practical, pursue
opportunities for restoration of these areas.
Continue water chemistry monitoring for St. Louis River and Lake Superior.
Assess levels of contaminants of emerging concern in the St. Louis River.
Inventory, assessment, and analyze habitat enhancement/rehabilitation opportunities in
the St. Louis River and Lower Nemadji watershed.
Implement actions that will help in attaining the AOC Delisting Targets (see Appendix
1, St. Louis River Area of Concern Delisting Targets).

Pokegama and Little Pokegama Rivers
The Pokegama River originates just across the Wisconsin/Minnesota border near Jay
Cooke State Park in Minnesota and flows in an eastern direction before turning north near
Wisconsin State Hwy 35. The Pokegama River is nearly twenty- six miles in length, while
the Little Pokegama River is only about eight-miles long and flows just north and west of
the Pokegama River and is also tributary to the St. Louis River, with its confluence located
at the upstream end of Spirit Lake. The headwater areas of the Pokegama and Little
Pokegama River are associated with the Pokegama-Carnegie wetlands, which have been
identified by the Wisconsin Department of Natural Resources (WDNR) Bureau of Endangered Resources as a Lake Superior Basin Priority Site. This high quality wetland is an
extensive area of poorly drained, red clay flats comprised of shrub swamp, sedge meadow,
emergent marsh, small ponds, and is punctuated with tiny upland “islets” consisting of
white spruce, white and red pine, balsam poplar, and trembling aspen (Lake Superior Basin
Water Quality Management Plan, WDNR, 1999). This mosaic of wetlands in turn supports
many populations of rare plants, a wide variety of emergent and submergent vegetation,
and abundant and diverse wildlife.
After turning north, the Pokegama River enters the Village of Superior before flowing
through the Superior Municipal Forest and emptying into Pokegama Bay of the St.
Louis River. A significant portion of the 4,000 acre city forest was designated as a State
Natural Area in 1996, which also borders the St. Louis River Estuary. This unique
natural area site is highlighted by a sizable stand of relatively unfragmented boreal
forest, which gives it regional conservation significance. As the river enters the St.
Louis River Estuary, extensive areas of emergent marsh border the each side of
Pokegama Bay. This sheltered bay and others in the estuary include some the highestquality remaining wetlands, and areas of emergent vegetation are interspersed with areas
of submergent vegetation and open water between 3 and 5 feet deep. The health of these
bays varies from one location to another: some have been impacted by input from
excessive sediment and some exhibit lower than expected species diversity and/or
invasion by exotic species. Purple loosestrife and other undesirable exotic plant species
have become established in a number of sheltered bays (St. Louis River Habitat Plan).
The City of Superior began a purple loosestrife control program in 2002 using
Galerucella beetles. Although beetles have been fairly effective in controlling purple
loosestrife, it has not been eradicated.

18

Recommendations:
Condition monitoring and evaluation of the Pokegama River, Little Pokegama River, and
tributary streams for most appropriate current, attainable, and designated use categories
throughout both stream watersheds is recommended.
Red River
The Red River is an approximately 7.4 mile stream that originates at springs in Jay Cooke State
Park in Minnesota, flowing northeasterly in Wisconsin. Red clay soils and steep topography,
with sharply rolling hills and some bank slippage and erosion, characterize areas in this
watershed. The deeply eroded clay river valley exhibits relief approaching 300 feet in places.
Due to common flow extremes, the stream’s unstable sand, gravel, and clay bottom is susceptible
to disturbance and bottom scouring. Cedar, spruce and upland hardwoods dominate the
watershed.
The stream flows into the St. Louis River west of Oliver through a large tract of land previously
purchased by WDNR for the purpose of protecting the fishery of the St. Louis River. More than
5,000 acres of the watershed were obtained from a single owner to become part of the St. Louis
River Streambank Protection Project. The Lake Superior Binational Pro- gram identified this
watershed as important to the integrity of the Lake Superior ecosystem for coastal wetlands and
The Red River’s attainable use designation and fisheries classification is as a Class I trout
stream. Current use designation is listed as a Class III trout stream, showing poor use support. In
addition to brook trout, other species known to inhabit the river have included northern pike,
rock bass, white sucker, burbot, creek chubs and sculpin. However, baseline fishery surveys
performed in 2006 and 2008 (including a survey on unnamed tributary: WBIC-5000984) did not
result in sampling trout, further suggesting poor support of the current use designation. Historical
surveys indicate brook trout were collected in 1972, but were not in 1964. Although 6.3 miles of
the Red River in Wisconsin is listed as an Exceptional Resource Water (ERW), survey work
appears to indicate water quality could be potentially declining based on lower cold- water fish
IBI scores and habitat ratings. As part of coastal wetlands evaluation, Epstein (1997) found
moderate richness of invertebrate taxa present, but noted significant turbidity, iron bacteria, marl,
sludge, low flows and bank erosion.
Recommendations:
Future 303(d) assessment and monitoring of the Red River and several tributaries is
recommended to determine cur- rent status of stream/watershed condition and to confirm brook
trout presence/absence.
Nemadji River
The Nemadji River drains approximately 433 square miles of land in Minnesota and Wisconsin
before entering the Duluth-Superior Harbor in Superior Bay near the Burlington Northern Ore
Docks in the City of Superior. High turbidity values in the water column, mainly from high
sediment loads, may be impairing in-stream physical habitat in the Nemadji River, as well as
some of its tributaries. The watershed’s soils are composed of highly erodible sand and clay that
contribute approximately 33,000 tons of sediment annually to Superior Bay. In many parts of the
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Lake Superior Basin where these red clay soils are found, past land use practices have further
added to the problem because during rainfall events. Be- cause the soils contain high amounts of
clay, there is little infiltration of precipitation, which leads to increased speeds of water
movement across the surface of the land. This problem has been compounded by land use
practices which have reduced the amount of vegetation to intercept or slow down water running
off the land, meaning that the velocity at which the water was moving across the land was greater
than it would be with more vegetation. As a consequence, during large precipitation events or
during snowmelt, a greater volume of water reaches streams in much shorter amounts of time.
Erosion occurs in these streambanks because of the increased volume and velocity of the water
as it moves over the land’s surface.
In December, 2003 the Nemadji River from its headwaters down to the Minnesota-Wisconsin
state line was listed by Minnesota on the Federal Clean Water Act’s 303(d) list of impaired
waters for turbidity exceeding the Minnesota state standard of 10 NTU for Class 2A waters.
Documentation of the system’s sedimentation and turbidity issues during the Nemadji River
Basin Project is what led to the listing in Minnesota. In 2008, ongoing monitoring work began
between the Minnesota Pollution Control Agency and the
Carleton County soil and Water District to carry out a TMDL (Total Maximum Load Study) to
identify (among other things) sediment sources, quantify sediment load from potential sources,
and potential ways to reduce the sediment load.
Recommendations:
•
Support Minnesota in their TMDL study for the Nemadji River, and support implementation
actions to reduce sediment loads in the Nemadji River.
•

Determine if a specific fish consumption advisory is needed for the Nemadji River by
collecting fish tissue data. The adjacent St. Louis River has a fish consumption advisory for
mercury and PCBs. Fish tissue data on the Nemadji, however, has not been obtained since
the 1980s, and data were only obtained at the mouth of the river. Additionally, contaminants
have been found in water column data for the Nemadji River that exceed several water
quality standards. Suspected contaminants include mercury, PCBs, dieldrin, DDT, and
2,3,7,8-TCDD. Kopper’s Creek is a known upstream contaminant source for PAHs and
dioxin (including 2,3,7,8-TCDD). This data will help to determine if a specific fish
consumption advisory should be issued for the Nemadji River.

•

Continue monitoring for sediment and phosphorus in the Nemadji River and its tributaries.

Copper Creek
Copper Creek is an approximately 11.2 mile tributary that flows north off of the Superior
escarpment. The stream passes through the northern end of Pattison State Park on its way to the
Nemadji River. This stream has been assumed to support a balanced fishery and its current and
attainable uses are listed as a Class II trout stream, although it is unclear whether or not it
supports that listing in all reaches. The reach of Copper Creek beginning at the confluence with
an unnamed warmwater tributary (WBIC–2836600) at ~river mile 7.2 and extending upstream
20

about two miles to Leggate Road in section 25-26, T47N R14W is reported to support brook
trout. A baseline fish survey conducted at Baumgartner Road (~river mile 5.5) in 2006 in the
reach downstream of this section did not result in sampling any brook trout. Over- all, very little
biological assessment has been performed on Copper Creek.
Unnamed tributary (WBIC-2836700) to Copper Creek – T47N, R14W, S22
An unnamed tributary flowing north to Copper Creek in section 22, T27N, R14W is classified as
supporting a Class I reproducing brook trout population and is listed as an exceptional resource
water. This tributary has an extremely high gradient of 145 feet per mile, but has a relatively
small base flow. The bottom is mostly unstable sand with small amounts of gravel. Precipitated
iron deposits cover most of the stream substrate at the headwaters. About an eighth of a mile of
the stream flows within Pattison State Park. Both Copper Creek and this short unnamed tributary
are considered flashy based on in-stream debris and eroded banks.
Unnamed tributary (WBIC-3000143) to Copper Creek – T47N, R14W, S23, SWNE
This unnamed intermittent tributary flows about 2,000 feet to this stream from the outfall of
Superior Treatment Plant Wastewater Treatment Plant for Four Corners School. This tributary
was recommended for inclusion in NR 104 as a lim- ited forage fishery. It was previously
reported as supporting limited aquatic life. Previous professional judgment has suggested this
stream should be listed at a higher level (Lake Superior Basin Water Quality Management Plan,
WDNR, 1999). Although invertebrate sampling was conducted in 2006, further monitoring may
need to be necessary in order to make the appropriate determination.
Recommendations:
Sampling of the fish community and habitat evaluation of Copper Creek is recommended to
more appropriately identify current and potential trout stream reaches (presence/absence) in
Copper Creek, and how to best designate non-trout water. Assessment for potential impacts of
beaver to the Copper Creek fishery could also be considered. Evaluate unnamed tributary, WBIC
2836600, for most appropriate use designations. Collect additional data on the unnamed tributary
from the Four Corners School WPDES outfall, to determine most appropriate use designation
and for potential 303(d) listing.
Crawford Creek
Crawford Creek is a warmwater tributary to the Nemadji River, located just south of Superior,
Wisconsin. It is primarily a runoff stream with a turbid water supply due to mucky clay
substrates and highly eroded clay banks. It is flashy in nature, characterized with low flows (it
can be intermittent or dry in its upper portions) and having very high flows during storm or
runoff events. Evidence of high flow or flooding events is common throughout, with banks five
to six feet high and eroding into the creek, and log or brush jams common (Johnson, 1964 fisheries file).
In 1998, Crawford Creek was listed on the 303(d) impaired waters list for chronic aquatic
toxicity, with the pollutant changed to creosote under 2006 303(d) list. PAH’s are also listed as a
pollutant, with sources being contaminated sediment and also industrial point source discharge
from Kopper’s Industries, a wood treatment facility near Superior.
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In 2009, Crawford Creek was included in special project monitoring for evaluation of the
Nemadji River and selected tributaries for potential impairment of habitat or
turbidity/sedimentation. Water chemistry parameters were sampled on six occasions during 2009
between June and November. Preliminary results for turbidity, total suspended solids, and
transparency tube readings were high for Crawford Creek, with an average of 62.6 NTU for
turbidity; results suggest Crawford is possibly impaired for turbidity as well habitat. Johnson
(1964) wrote that cattle graze along the banks and frequently in the stream also in portions of the
creek. Further monitoring/evaluation in regards to other impairments are recommended when the
future TMDL work is done on Crawford Creek.
Recommendations:
A future TMDL study on Crawford Creek is to occur with monitoring in regards to current
listings. In addition, evaluating Crawford Creek for other potential impairment (habitat,
turbidity/sediment, and flow) is recommended - possibly at the time of the TMDL study. Further
IBI evaluations of fish and invertebrate communities are recommended to confirm the present
condition and most appropriate attainable use category for Crawford Creek. This work could
possibly wait until BMPs are implemented and then re-evaluate. See also the Lake Superior
Basin plan in regards to recommendations for Kopper’s. Natural community (baseline)
monitoring is planned for one site in 2010.
Rocky Run
Rocky Run is a small, intermittent drainage feeder to Copper Creek, with unpredictable seasonal
flows. A baseline survey conducted upstream of East Twin Creek Road in 2006 lends support to
a current use designation of WWFF, with six fish species found during sampling at that site.
However, Epstein (1997) noted significant problems (streambank erosion, barnyards, livestock,
croplands, impoundment and tile, and minor contributions from septic systems, leading to
significant turbidity and to a lesser extent, silt) which were identified during survey work
conducted as part of the coastal wetlands evaluation. During this evaluation, only moderate
invertebrate taxa richness was found, and no rare species.
Recommendations:
Future condition monitoring or preliminary 303(d) assessment of Rocky Run is recommended
to evaluate it for possible impairments. Monitoring should include fish and invertebrate
community sampling, in addition to habitat assessment to verify its current use and overall
stream condition.
Stony Brook
Stony Brook is a four-mile long intermittent, drainage stream that originates just outside of
Pattison State Park and is a tributary to Copper Creek. Although it was sampled as part of the
coastal wetlands evaluation (Epstein, 1997), it’s existing and potential biological uses are listed
as “unknown”. Agricultural runoff from barnyards, livestock and cropland, streambank erosion,
and to a lesser degree septic systems, all potentially contribute to significant turbidity and flashy
or low flows.
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Recommendations:
Future condition monitoring or preliminary 303(d) assessment of Stony Brook is recommended
to evaluate it for existing and potential biological uses, and for potential impairment. Monitoring
should include fish and invertebrate sampling in addition to habitat assessment to confirm
current use and overall stream condition, as well as to verify the appropriate attainable use
designation.
Bear Creek
Bear Creek is a small tributary to Allouez Bay of Lake Superior (or St. Louis River). Located on
the southeast side of Superior, it has variable and seasonal flow levels, with its upper reaches
being potentially intermittent at times. It had previously been classified as a limited forage
fishery (LFF); however, the mouth of Bear Creek is an important spawn ing area for northern
pike and many other warm water species (Pratt 1996), so a more appropriate classification of
Bear Creek from its mouth upstream to U.S. Hwy 2/53 (river mile 1.3) would probably be as a
warmwater sport fishery (WWSF). From U.S. Hwy 2/53 upstream its current and attainable use
would be most appropriately classified as a warmwater forage fish (WWFF) community. An
unnamed tributary (WBIC 2834800) to Bear Creek that enters from the west side downstream of
County Hwy Z would most appropriately be classified a LFF.
Preliminary results from 303(d) assessment in the Bear Creek watershed in 2009 suggest it could
be impaired for de- graded habitat as well as high turbidity. Limited water chemistry sampling
also showed high phosphorous levels that exceeded 0.10 mg/l. Future monitoring is a priority.
Bear Creek does receive a discharge from the Chicago and North- western Transport Co. Itasca
Yard via a drainage ditch (Lake Superior Basin Water Quality Management Plan, WDNR, 1999).
Recommendations:
Further monitoring is recommended to conclusively determine the status of Bear Creek with
regard to whether it is meeting appropriate fish and aquatic life uses, and whether Bear Creek
should be included on the 303(d) list. Moni- toring is currently planned for 2010-11 with
sampling efforts to include monitoring for potential habitat and turbidity (sedimentation/TSS)
impairments, and also phosphorus levels.
Bluff Creek
Bluff Creek is an approximately 18.2 mile red-clay tributary of Lake Superior, which flows into
Allouez Bay on the south- east side of the City of Superior. Primarily a warm-water runoff
stream, it is flashy in nature during high-water storm events or runoff periods, with seasonal low
flow conditions. Koshere (1981) stated that evidence of frequent flood events was common.
Based on an older classification memo (Koshere 1981), a one-mile stretch of Bluff Creek was
listed as a limited forage fishery (LFF). However, results from 303d evaluation in 2009 suggest
the most appropriate current and attainable use designation from the mouth of Bluff Creek
upstream to at least County Hwy Z at river mile 5.8 would be as a warmwater sport fishery
(WWSF). This conclusion is based on fish community surveys performed as part of 303d
monitoring which found northern pike and walleye present in the lower reaches of the stream. In
addition, Pratt (1996) noted that the mouth of Bluff Creek is an important spawning area for
northern pike and other warm-water species. From Hwy Z and continuing upstream, fish surveys
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and habitat present suggest that the most appropriate current and attainable use designations of
this segment of the stream should be as a warmwater forage fishery (WWFF) community. The
upper reaches of Bluff Creek and unnamed tributaries above County Hwy Z have even lower
flows (tributaries can be intermit- tent) and a limited amount of suitable habitat that would be
required by gamefish species. IBI results in 2009 using either a warmwater or small/intermittent
stream fish IBI calculator resulted primarily in fair to poor scores depending on sampling
locations and fish IBI used.
Recommendations:
Further monitoring to the status of Bluff Creek (and unnamed tributaries: WBICs - 2833400,
2833500, 2833900) to conclusively determine if it is meeting appropriate fish and aquatic life
uses, and if it should be included on 303(d) list. Effort should include monitoring for potential
habitat, turbidity (sedimentation/TSS), and phosphorus impairments.

Nemadji River Basin Project
The Nemadji River Basin Project (1998) listed recommendations for management and research
activities that would assist with achieving both short and long term goals. Research projects and
assessments that have been conducted over the past 20 yrs. have contributed important
information on a watershed, landscape-scale and have identified several important factors that
contribute to increased surface water runoff and the resulting erosion and sediment in clay soils.
As a better understanding of the key issues impacting surface water runoff have been identified,
GIS analytical tools and models have been developed to inform where and which practices
would have the greatest impacts on slowing water runoff.
Some of the key research findings have documented the influence of changes in amount and
types of forest cover and wetlands that have contributed to the increased surface water runoff to
streams. Several research and technical reports are described (below) that have been utilized in
the development of management strategies in the Lake Superior clay plain. Following are key
findings of the following projects:
• USGS study (2017) Sediment Characteristics of Northwestern Wisconsin’s Nemadji
River, 1973-2016
• HSPF modeling of Nemadji River (Tetra Tech, 2016)
• Comparative Analysis of Open Lands for the Nemadji River (Community GIS) 2014
• Wetland functional analysis and historic wetlands Lake Superior Basin, Douglas County
(2014-2016)
• St. Louis River Remedial Action Plan projects: BUI Removal Strategy for Excessive
Sediment and Nutrients
• MPCA TMDL Technical Report for Nemadji River watershed
USGS Technical Report 2017: Sediment Characteristics of Northwestern Wisconsin’s
Nemadji River, 1973-2016; Fitzpatrick, 2017
This study examined the sediment characteristics and water discharge data at the USGS gaging
station on the Nemadji River (USGS 04024430) from 1973 to 2016.
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The annual total sediment discharge calculated using data from the USGS gaging station in
South Superior, WI. (2009-2016) ranged from 30,354 tons to 190,233 tons annually. This
included a daily range from a low of 18,000 tons/day in 2012 to a high of 180,000 tons/day in
2012.

Mean annual flow for Nemadji River streamgage near South Superior, Wisconsin, 1973-2016 (U.S.
Geological Survey identification number 04024430). Data from the National Water Information System.
The dotted line represents the 10-year moving average. Suspended-sediment concentration (SSC) data
were collected 1973-86 and total suspended solids (TSS) were collected 2006-2015.
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Nemadji River HSPF Land Use Modeling
From Tetra Tech Report, 2016. Historic sediment modeling
Land use changes over the past 150 years have resulted in hydrologic alterations and accelerated
erosion rates in similar rivers in Wisconsin situated in the Red Clay Plain (e.g., Fitzpatrick et al.,
1999; Fitzpatrick and Knox 2000). The Nemadji watershed was logged extensively in the late
1800s and early 1900s. Many channels were straightened, steepened, and cleared in order to raise
water levels and facilitate the transport of logs downstream (Rector, 1951). These manipulations
likely caused down-cutting and widening of streams in the basin, as is evident from abandoned
terraces. Increased water yields during peak agriculture (largely associated with loss of wetlands)
are believed to have resulted in incision and entrenchment of the Nemadji and its tributaries, and
disconnection from the floodplain (Riedel et al., 2001).
As shown by the land use distribution graphs below, one of the critical changes was the shift
from the amount of pre-settlement evergreen forest from 41% to 6% (2006) and the increase in
deciduous forest cover from 19% (presettlement) to 62%. Another important land cover change
was the reduction in wetlands from 39% to 18% resulting in a loss of water storage on the
landscape.

Land use distribution, 2006 (Tetra Tech, 2016)

Land use distribution, pre-settlement

These land use changes resulted in a significant increase in water yield to streams, erosion and sediment.
The modeled total sediment loading by land cover type is shown in Table X . Another important finding
was the increase in upland sediment loading for the current conditions. While the total loading of
sediment under the current conditions has increased, the contribution of the upland loading contributes a
greater amount to the overall total (Tetra Tech, 2016).
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Modeled total sediment loads for primary and alternate scenarios (Tetra Tech)

Summary of Current and Historic Simulations of Annual Average Sediment Load Delivered from the
Nemadji River to the St. Louis River Estuary
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Comparative Analysis of Open Lands
Research into the impacts of the amount of open land in subwatersheds on surface water volume
and occurrence of channel forming, bankfull flows was initiated based on recommendations from
the Nemadji River Basin Project (1998). This research demonstrated that when the amount of
open land, which included young forest stands (0-15 yr. age class), exceeded 40%, there was an
increase in the volume of surface water reaching waterways and an accompanying increase in
channel forming, bankfull flows. Through additional modeling studies, in-stream erosion this
has been shown to be the major source of sediment in these watersheds. In addition, under a presettlement, forested condition, spring snowmelt was desynchronized which led to smaller peak
stream discharges and less erosion. When the amount of open land increased ( > 40%), the
snowmelt is more rapid, leading to high stream peak flows and increased erosion (Verry,
The Douglas County Land Conservation Department and WDNR have funded landscape
analysis projects that provide detailed information on the amount and types of landcover in
subwatershed, or HUC 14. This information is utilized in prioritizing locations for restoration
and preservation sites.

Open Lands Update 2016: Comparative Analysis of Hydrologic Units
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The percentage of open land in each subwatershed (12 or 14)
Watershed HUC 12 (or 14)
Nemadji
Lower Nemadji River
Crawford Creek
Copper Creek

% Open Land

Balsam Creek
L. South Fork Nemadji
Mud Creek
Clear Creek
Upper Black
Lower Black
Middle Black
St. Louis
Pokegama River
Lower St. Louis River
Red River
Spirit Lake
City of Superior/Allouez Bay
Faxon
Newton
Bluff Creek
Bear

Wetland functional assessment, potentially restorable wetlands and decision support tools
A watershed plan for the Lake Superior basin of Douglas County, WI., was developed in 2016
and incorporated into the Land and Water Conservation Department plan. This plan can be
viewed on the Douglas County website:
https://www.douglascountywi.org/DocumentCenter/View/8288/Final-LS-Watershed-based-Plan5_9_16?bidId=. Many of the data layers in this plan can also be found on the Douglas County
GIS website under Department maps, land use/zoning: http://douglascowi.wgxtreme.com/. The
following information and maps are from the Lake Superior Watershed Plan developed for
Douglas County Land and Water Conservation Department (2016)
Extensive landscape geospatial analysis was completed throughout this planning process that
lasted several years and was sponsored by the Douglas County Land Conservation Department.
Collaborations between landscape GIS specialists, wetland scientists, natural resource managers
and watershed planners resulted in the development of GIS data layers and decision support tools
that have been utilized to prioritize locations within watersheds for implementation of best
management practices. This data has been critical for locating the best sites for wetland
restoration and protection, wetlands with high ‘slow the flow’ functions, stream reaches in need
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of riparian buffer restoration and drainage patterns, including drainage ditches on the landscape.
Four wetland functions have been identified as having the greatest impact on retaining and
infiltrating surface water on the landscape. They are: surface water detention, surface water
maintenance, sediment reduction and streambank stabilization. An analysis completed for the
Lake Superior basin in Douglas County identifies wetlands with a medium and high functions for
these services. Several of the maps depicting the locations of the moderate and high functioning
wetlands for several wetland functions in the Lake Superior Basin of Douglas County are shown
below.
Surface Water Detention (SWD):
Wetlands trap and store surface water
and can take the form of precipitation
or, in colder climates, spring snow
melt. The wetlands then release the
water slowly over time through
surface or underground hydrologic
networks. This process equates to
lower peak flood levels. Wetlands in a
watershed can diminish and
desynchronize peaks flows.
Depressional wetlands that capture
and store precipitation and runoff are
significant for performing the
function of surface water detention.
They provide ground water recharge
points and are found along stream and
river floodplains, in lake basins

Sediment & Other Particulate
Retention (SR): Wetlands that
physically trap particles that affect
water quality have sediment retention
properties. SR is a physical process
where the suspended particles are
filtered by the soil and plant roots.
The removal of suspended particles
helps to improve water clarity and
help maintain cooler temperatures on
cold water streams. Due to the
physical nature of sediment retention
LLWW is the primary system used to
make SR determinations with the
NWI vegetation classes and water
regime also factoring into the
process, fringes, and islands
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Stream-flow Maintenance (SM):
Surface water maintenance is the
ability of a watershed to keep water
traveling through the drainage
system. Wetlands that help maintain
stream flow are those that contribute
water to the interconnected conduits
within a watershed. Wetlands
providing highest surface water
maintenance are headwater
wetlands. Most other wetland types
that provide surface water
maintenance are through flow and
outflow types, although in some
cases isolated and inflow wetlands
also provide this function to a
moderate degree

Shoreline Stabilization (SS): Natural
shoreline stabilization structures and
vegetation prevent erosion or
remediate erosion that has already
occurred by binding soils. Vegetation
and mixed vegetation along lake,
river, stream, and pond shorelines
prevent soil from being washed or
blown away.
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Another component of this project was a geospatial analysis and description of historic wetlands
(potentially restorable wetlands) and types of wetlands that performed the ‘slow the flow’
functions at a high level. Prior to this analysis, the PRW information was very limited due the
lack specific descriptions of soils in the Lake Superior clay plain. This additional information
has been incorporated into a decision support toolkit to aid natural resource managers in
determining the best opportunities for wetland restoration and protection projects that will
provide the greatest benefits for the watersheds. The ditches and drainage paths located in or
adjacent to farm fields in the Lake Superior Basin of Douglas County were also identified.
Potentially Restorable Wetlands
The best opportunities for restoring wetlands in the LSB have been identified in the Potentially
Restorable Wetland (PRW) information for Douglas County (SMUMN, 2016). Following
examination of the WI DNR PRW 2012 version 3 GIS layer in the study area, it was found that
PRWs were nearly completely lacking in the clay plain portion of the county. There were almost
no polygons indicating potential wetland restoration sites in approximately the first 6-8 miles
inland of Lake Superior. This was due, in part, to the complex nature of the soils in this area and
in part to the way the soils were handled in terms of mapping. There weren’t soil map units
considered hydric by soil taxonomic rules and soil types were aggregated into soil map units
(i.e., soil complexes), thereby excluding them from this type of query. GIS analysts compiled the
relevant datasets and interpreted this information using their best professional judgement and
technical advisory committee input to determine PRW locations and extent. PRWs are areas
where a preponderance of evidence exists indicating the area was once a wetland or at minimum
contained more wetland area, but may have since experienced vegetative and/or hydrologic
modification. These areas are considered to have a likelihood of supporting wetland development
given specific hydrologic or land management changes.

WI DNR 2012 v2 PRWs (red polygons)
in the DC LSB
Notice a concentration of PRWs in the
southern portion of the study area
(outside of the clay plain) where soil
map units are more distinct (i.e., not
aggregated or treated as soil complexes
made up of mutlitple components in
each map unit) like in the clay plain
area.
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General distribution of PRWs (i.e.,
potential reestablishment sites) (red
polygons) in the DC LSB. The
yellow line indicates the clay plain
boundary for the purposes of this
assessment; the clay plain is to the
north of this line. Different methods
were employed to define PRWs in
the clay plain vs outside of the clay
plain.
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Another analysis completed as part of this watershed plan was a mapping of the ditches and
drainage paths. The ditches and drainage paths were found to be most concentrated in the eastern
portion of the clay plain portion of the study area. They often drain agricultural fields to the
nearest roadside ditch or stream. An attempt was made to characterize these ditches & drainage
paths in order to differentiate between channelized ditches and natural or semi-natural drainage
paths. In some cases it was found that drainages might even be intermittent streams not captured
in the WI DNR 24K hydro flow line data.

Ditches & Drainage Paths
General distribution of ditches (yellow
lines) in the DC LSB. Note: some of
these “ditches” are likely relatively
shallow and include some semi-natural
drainage paths that have been enhanced
in order to reduce surface ponding.

Examples of red clay complex wetlands
(green outlines) surrounding an
agricultural field with a dense network
of ditches (digitized yellow lines).
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Nemadji River Watershed Habitat Assessment Using LiDAR
The most recent geospatial analysis was completed using the new LiDAR imagery in 2018 and
has provided a higher level of landscape detail/resolution than was previously available. This
allowed spatial analysts to more accurately evaluate hydrologic pathways, stream erosion
potential and wetland functions than in previous analyses. This was used to enhance the site
criteria, prioritization matrices and a decision support tool that had been developed for these
watersheds.

St. Louis River Area of Concern Remedial Action Plan Update
The following information is taken from the St. Louis River Area of Concern 2018 Remedial
Action Plan (RAP). This plan includes updates to the 2017 RAP.

BUI 6 Removal: Excessive Loading of Sediment and Nutrients
Strategy (from St. Louis River AOC 2018 Remedial Action Plan)
https://www.pca.state.mn.us/sites/default/files/wq-ws1-30.pdf
The strategy for BUI removal includes five management actions listed in Table 9. All
management actions are complete and preparation of the BUI removal package is underway. The
strategy for removal of the Excessive Loading of Sediment and Nutrients BUI is described
below.
Management action 6.05 includes a multipronged approach to document progress toward
meeting Nemadji River watershed management objectives as follows:
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1. Assess the current and historic sediment loading in the Nemadji River watershed. Assess

pre- settlement, peak agriculture, and modern sediment loading using an existing HSPF
model. Completed in 2016.
2. Assess current sediment loading compared to sediment loads calculated based on 1970’s

data and reported in the Nemadji Basin Plan (NRCS, 1998). Completed June 2017.
3. Assess the health of natural biological communities in the Nemadji River in Wisconsin

through a fish, macroinvertebrate, and water quality sampling effort. This was
completed and documented in three final reports that are available in the WIDNR
SWIMS database (http://dnr.wi.gov/topic/surfacewater/swims/):
•
•
•

Nemadji River Tributaries Water Quality Assessment (Roesler, 2014)
Lower Nemadji River Water Quality and Macroinvertebrate Community
Assessment, 2015 (Roesler, 2015)
Lower Nemadji River – Douglas County 2015 Fish Community Survey
Summary (Nelson, 2016)

4. Meet watershed management objectives identified in the Nemadji Basin Plan (NRCS

1998) through an implementation planning effort aimed at educating citizens and local
government officials in the Nemadji basin and identifying landowners to implement
BMPs on their property. Completed in 2017.
The removal of this BUI is scheduled to occur in 2019 once the biological integrity of nearshore
areas monitoring report and draft removal package have been finalized.

State of Minnesota TMDL and TSS standards
A TMDL for TSS has been developed for the Minnesota portions of the Nemadji River Basin
(MPCA, 2017). The water quality standard for TSS in Minnesota is 10mg/l which is also used in
Wisconsin. Currently there is no TSS water quality criteria in Wisconsin and impairments for
TSS are determined based on best professional judgement (WDNR 2018 TSR). Based on the
studies completed by MPCA and flow simulation modeling done by Tetra Tech (2017), the
loading capacity for the Nemadji River ranges from 169 lbs/day (very low flow) to 9,622 lbs/day
(very high flow). Under these scenarios, the amount of reduction needed to meet the TMDL for
TSS ranges from 0-99% (low flow-high flow). This illustrates one of the biggest management
challenges in these watersheds: large variations in flow and accompanying TSS concentrations.
Information that these studies have contributed to a better understanding of the river system
include:
• The sediment loads are mainly from near-channel sources (Fig.21, p. 40))
• Sediment conceptual model (Fig. 19, p. 38)
• Average upland TSS loading rates for land cover types (Table 38, p. 38)
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Land conservation and protection
This section identifies conservation priorities identified by state and local agencies.
WDNR
Exceptional Resource Waters/Special Use
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Wisconsin State Natural and Protection Areas
From WDNR SNA website: protection
The SNA Program owes much of its success to agreements with partners like The Nature
Conservancy, USDA Forest Service, National Park Service, conservation organizations and
county governments. High priority sites on private land are often acquired by partners and help
fill gaps in the natural area system.
Site protection is accomplished by several means, including land acquisition from willing sellers,
donations, conservation easements and cooperative agreements. Sites on existing DNR-owned
lands, such as state parks and wildlife areas, are established through the master planning process.
Areas owned by other government agencies, educational institutions and private conservation
organizations are brought into the natural area system by formal agreements between the DNR
and the landowner.
Once secured by purchase or agreement, sites are formally "designated" as SNAs and become
part of the natural area system. Designation confers a significant level of land protection through
state statutes, administrative rules, and guidelines. A higher level of protection is afforded by
legal "dedication" of SNAs through Articles of Dedication, a special kind of perpetual
conservation easement.
Our future may well depend on the preservation of biological diversity such as that protected in
SNAs. Protected natural communities and their thousands of plant and animal species are
irreplaceable genetic reservoirs of potential benefit to humans and are important in their own
right. SNAs are vital to scientific research because they provide some of the best examples of
natural processes acting over time with minimal human interference. They are valuable
benchmarks against which we can judge the impact of our society on Wisconsin's natural
landscape.
The State Natural Areas and protected areas are shown in the following maps. There have also
been a Rapid Ecological Assessments completed through the Wisconsin Natural Heritage
Inventory Program for several areas in the St. Louis River protected sites and in Pattison State
Park. These inventories provide additional information on the critical habitat in these areas.
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WDNR Natural Heritage Inventory Program
The primary objectives of this project were to collect biological inventory information relevant
to the development of a master plans for the AFPSP and SLRPG and to analyze, synthesize and
interpret this information for use by the master planning team. This effort focused on assessing
areas of documented or potential habitat for rare species and identifying natural community
management opportunities. Survey efforts for the AFPSP were limited to a “rapid ecological
assessment” for 1) identifying and evaluating ecologically important areas, 2) documenting rare
species occurrences, and 3) documenting occurrences of high-quality natural communities. This
report can serve as the “Biotic Inventory” document used for master planning, although
inventory efforts were reduced compared to similar projects conducted on much larger
properties, such as state forests. This report provides much of the same information as in “Biotic
Inventory” reports, although, the inventory was limited to a “rapid ecological assessment.” There
will, undoubtedly, be gaps in our knowledge of the biota of this property, especially for certain
taxon groups; these groups have been identified as representing either opportunities or needs for
future work. Overview of Methods The Wisconsin Natural Heritage Inventory (NHI) program is
part of the Wisconsin DNR’s Bureau of Endangered Resources and a member of an international
network of natural heritage programs representing all 50 states, as well as portions of Canada,
Latin America, and the Caribbean. These programs share certain standardized methods for
collecting, processing, and managing data for rare species and natural communities.
NatureServe, an international non-profit organization (see www.NatureServe.org for more
information), coordinates the network. Natural Heritage programs track certain elements of
biological diversity: rare plants, rare animals, high quality examples of natural communities, and
other selected natural features. The NHI Working List contains the elements tracked in
Wisconsin; they include endangered, threatened, and special concern plants and animals, as well
as the natural community types recognized by NHI. The NHI Working List is periodically
updated to reflect new information about the rarity and distribution of the state’s plants, animals,
and natural communities. The most recent Working List is available from the Wisconsin DNR
Web site (Wisconsin Natural Heritage Working List).
Amnicon and Pattison State Parks At a Glance
Exceptional Characteristics of the Study Area
• Rare Animals and Plants. The diverse habitats of Amnicon Falls and Pattison State Parks
(AFPSP) support numerous rare species. Thirteen rare animal species are known from the
AFPSP, including one Federally Endangered mammal, two State Threatened herptiles, and ten
Special Concern species. Twelve rare plants are known from the project area including two State
Threatened species.
• Older Forests / Old Growth Forests. Older forests can support high densities of certain forest
herbs, as well as certain unique assemblages of birds and other animals that are rare in the state.
Some structural attributes associated with old growth forests exist in the Northern Mesic Forest
at Pattison State Park. Examples of these older forests are not well represented within the
Superior Coastal Plain Ecological Landscape.
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• Boreal Forest. This natural community, always geographically restricted in the state, is
currently rare with limited suitable locations in Wisconsin. The Superior Glacial Plain Ecological
Landscape was the only area in the state to historically support sizable tracts of Boreal Forest
(WDNR 2006a). Small, moderate-quality examples still exist on the AFPSP, but a sizable
acreage of lower-quality stands with restoration potential is also present.
• Amnicon / Black Rivers and Tributaries. The free-flowing stretches of the Amnicon and Black
Rivers and Copper Creek provide important habitat for many rare animal species, and
management of lands adjacent to the river will have important effects on water quality. Many of
the areas along the river slopes contain maturing forests, as well as steep cliffs that harbor rare
plant assemblages. Site Specific Opportunities for Biodiversity Conservation Four ecologically
important sites were identified on the AFPSP. These “Primary Sites” were delineated because
they generally encompass the best examples of 1) representative and rare natural communities, 2)
documented occurrences of rare species populations, and/or 3) opportunities for ecological
restoration or connections. These sites warrant high protection and/or restoration consideration
during the development of the property master plan.
• Copper Creek Gorge. This Primary Site encompasses a scenic gorge where waterfalls are
abundant along Copper Creek and good-quality Dry Cliff communities supporting rare plants.
The surrounding forest offers major opportunities to enhance a Boreal Forest in the most
appropriate ecological landscape for this community in the state.
• Pattison Mesic Forest. This site represents a large block of older-aged, rich, mesic forest
connected to the Northwest Lowlands Ecological Landscape, where forest cover types are the
dominant natural communities. Connecting and expanding these unfragmented forests would
benefit numerous uncommon plants and animals. Promoting mature forests and their associated
structural complexity would be an important consideration for this site considering older
hardwood forest stands are uncommon in this area.
• Amnicon River and Dry-mesic Forest. The Amnicon River reflects the value of Outstanding
Resource Water where it flows through Amnicon Falls State Park. The narrow block of older
upland Northern Dry-mesic Forest protects this water resource and supports numerous rare plants
and animals. There are also small inclusions of open wetlands within the site that provide
important habitat for amphibians within the park.
• Big Manitou Falls and Gorge SNA. This primary site protects rare cliff communities,
numerous rare species, ecologically significant forest types, and unique geological features.
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St. Louis River Planning Group At a Glance
Exceptional Characteristics of the Study Area
· Boreal Forest. The St. Louis and Red Rivers Streambank Protection Area offers one of the best
opportunities for Boreal Forest restoration on state-owned land on the entire Superior Coastal
Plain Ecological Landscape, second only to the Brule River State Forest. Remnant Boreal Forest
is currently present in several deep ravines and associated slopes in the Red River Breaks unit of
the Streambank Projection Area, as well as in small isolated pockets on adjacent uplands. Boreal
Forest restoration efforts are also currently underway at Clough Island and Pokegama Carnegie
Wetlands SNA.
· Hydrology, Wetlands, and Water Quality. The St. Louis River is the largest river to flow into
Lake Superior in the United States portion of the watershed, and empties into one of the largest
and most diverse freshwater estuaries in the Great Lakes with extensive marshes and other open
wetland types. These wetlands serve to slow the release of water during storms (thus minimizing
flooding), filter nutrients and pollutants that are carried in runoff, and provide moisture banks
during low water periods or droughts.
· Breeding and Migratory Bird Conservation. The SLRPG is both an important breeding bird
area and a critical migratory bird stopover location. The water bodies, their associated wetlands,
and connected forests within the SLRPG support a rich variety of plants, insects, mollusks,
crustaceans, fish, and other food sources for birds that breed in or migrate through the Lower St.
Louis River. The location of the planning group on the western side of Lake Superior funnels
thousands of migrants through this area each spring and fall.
Site Specific Opportunities for Biodiversity Conservation
Four ecologically important sites, or “Primary Sites,” were identified at the St. Louis River
Planning Group. “Primary Sites” are typically delineated because they encompass the best
examples of 1) rare and representative natural communities, 2) documented occurrences of rare
species populations, and/or 3) opportunities for ecological restoration or connections. These sites
warrant high protection and/or restoration consideration during the development of the property
master plan.
· Red River Breaks Boreal Forest and Hardwood Swamp. The site protects a large stand of the
extremely rare Boreal Forest along with Hardwood Swamp on poorly drained “flats” of the St.
Louis River. Several bird Species of Greatest Conservation Need (SGCN) and rare plants are
found at the site.
· St. Louis River Dry-mesic Forest. This Primary Site is a peninsula on the south side of the St.
Louis River formed by a sandstone and clay ridge. The west side has steep, tall slopes (about 150
feet high) rising abruptly from the river. Northern Dry-mesic Forest is the primary forest type on
the peninsula and though small in acreage is embedded within a relatively large block of mature
forest in the region.
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· Fond du Lac Marshes. The Fond du Lac Marshes consist of extensive Emergent and
Submergent Marsh protecting water quality and flow, central to maintaining one of the largest
freshwater estuaries on the western Great Lakes. These extensive wetlands are important nesting
and foraging habitat for migrant and breeding birds, as well as critical spawning habitat for fish,
and breeding areas for amphibians.
· Pokegama Carnegie Wetlands State Natural Area. This Primary Site features an extensive
mosaic of wetland vegetation supporting shrub swamp, sedge meadow, Emergent Marsh, small
ponds, and upland islands being restored to Boreal Forest. The area supports a disproportionate
number of rare plants along with several birds of conservation concern.

Maps of Rapid Ecological Assessments Study Areas
St. Louis River Planning Group

Pattison Park/Amnicon Park Planning Group
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Several types of land protection/restrictions on land use that have been developed for the
Nemadji River are described below. They include a habitat protection project, Douglas County
zoning district and forest management, each providing different levels of protection.
Nemadji River Corridor Land Protection Project
The following information is excerpted from the Project Description and was funded through the
Conservation Fund & Douglas County, Warren Knowles-Gaylord Nelson Stewardship Program.
The Nemadji River Corridor Land Protection Project encompasses three thousand, nine hundred
and ninety- five (3,995) acres including approximately six (6) miles of Nemadji River frontage.
The 3,995-acre Subject Property is the largest unprotected single-ownership tract along the
Nemadji River in Douglas County. The Subject Property is approximately twelve (12) miles
upstream of the River’s outlet to Superior Bay, a named portion of the St. Louis River Estuary,
the largest freshwater estuary on the Great Lakes. The Subject Property is primarily forested and
includes stands of diverse timber, clay banks, riparian wetlands and streams. The Nemadji River
Watershed is the largest sub-watershed of the St. Louis River, draining 433 square miles of
surface area in Wisconsin and Minnesota.
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The primary goals of this protection project are:
1) To protect and enhance water quality of the St. Louis River Estuary and ultimately Lake
Superior which will also directly affect the City of Superior’s drinking water supply;
2) To protect important wildlife habitat for myriad species including forest-interior birds,
and wetland-dependent nesting and migratory birds, gray wolf, American marten, wood
turtle, and bald eagle;
3) To protect unusual assemblages of forest habitats such as mesic floodplain forest,
boreal rich seepage fen, boreal forest, lowland forest and emergent marsh natural
community types; and
4) To provide passive public recreational opportunities in a near-wilderness setting to the
residents and visitors of Douglas County and the surrounding Superior, Wisconsin and
Duluth, Minnesota area.
Federal and State-listed Threatened and Endangered Species and Species of Greatest
Conservation Need as identified in the Wisconsin Wildlife Action Plan that may be found on
and/or use the Subject Property.
Bald Eagle (Heliaeetus leucocepahlus). Federally and State Threatened. By providing
permanently protected habitat along warm water rivers, the Bald Eagle can continue to thrive
on the Subject Property.
Gray Wolf (Canis lupis). Federally Endangered, State Protected Wild Animal, Species of
Greatest Conservation Need. Permanent protection of boreal forest in this large tract will benefit
the existing pack.
Floating Marsh Marigold (Caltha natans). State Endangered. This species requires wet
shorelines of quiet water bodies. The site will provide this necessary habitat and permanent
protection of the shoreland from intrusions that would increase the velocity of runoff to these
water bodies. The State Natural Area designated on the Subject Property will be managed as a
“Special Management Area” under the Douglas County Forest Comprehensive Land-Use Plan.
Management of State Natural Areas is directed at protecting and maintaining their exceptional
features.
Showy Lady’s Slipper (Cypripedium reginae). State species of Special Concern. This orchid
occurs on the floodplain of the Subject Property. It requires cool wet sites including floodplain
and boreal forest. Protection and management of these sites on the Subject Property will
maintain and expand this species.
Least Fly Catcher (Empidonax minimus). Species of Greatest Conservation Need. This species
occurs in the boreal forest along the river terrace. Protection of the boreal forest and
management of the hydrology along the terrace will result in stability of this habitat, further
benefiting this species.
Veery (Catharus fuscescens). Species of Greatest Conservation Need. The Boreal Forest of the
Superior Clay Plain is considered a Landscape of Highest Ecological Priority for this species.
Project implementation would manage for the protection and stability of the large block boreal
forest on the Subject Property.
Wood Turtle (Clemmys insculpta). State Threatened Species, Species of Greatest Conservation
Need. This species relies on protected riparian areas of warm-water rivers and ponds for its life
cycle. The natural hydrology of the terrace seeps allows for the exposure of nesting substrate.
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Douglas County Forestry works with the WDNR to manage the State Natural Areas within the
Douglas County forest and applies its Special Management Designation based on the D.C. Forest
Comprehensive Land Use Plan 2006-2020. The following is a description of how the Special
Management Areas in the Nemadji River watershed are managed.
530 SPECIAL MANAGEMENT AREAS

530.1 Wisconsin State Natural Areas
530.1.11 Upper Nemadji River Floodplain Forest
This 610 acre mesic floodplain forest along the banks of the upper Nemadji River, including the
north and south forks, is an exceptional and unique resource. The primary natural community
type is a mesic floodplain terrace. Many plants found primarily much father south are abundant
on the terraces along the Nemadji River. The diverse natural communities, remote location and
varied topography all elevate this area to a significant natural feature unique in all of Wisconsin.
The County has recognized this area as a natural reserve and will not actively manage the area
for timber. Further conservation goals and strategies can be found in the Nemadji River Corridor
Land Protection Project Land Management Plan (see map in the Appendixes).
530.2 Exceptional Resource Areas
530.2.8 Nemadji River Terrace
This 960 acre high conservation value forest area includes the steep terraces of the Nemadji
River system. Younger deciduous forest with patches of conifer cover the steep slopes above
the floodplain. Boreal forest ground layer species dominate the forest floor and have much
different species than the floodplain terrace. In addition, the well vegetated slopes provide an
excellent filter to maintain water quality in the Nemadji River system and the seep areas contain
a unique composition of plant species preferring mineral rich water. The County will passively
manage the area for its timber to promote natural succession towards climatic boreal forest
conditions by restoring and favoring dominant conifer components. Further management goals
and strategies can be found in the Nemadji River Corridor Land Protection Project Land
Management Plan (see map in the Appendixes).
The full Douglas County Forest Comprehensive Land-Use Plan can be seen at:
https://www.douglascountywi.org/213/Douglas-County-Forest-Comprehensive-Land
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Douglas County W1 Resource Conservation District Zoning Overlay
Douglas County Zoning
Douglas County has created a W-1 Resource Conservation District overlay zone for a section of
the main channel of the Nemadji River watershed (designated in brown) that is defined as
follows:
W-1: RESOURCE CONSERVATION DISTRICT
This district is intended to be used to prevent destruction of natural or man-made resources and
to protect water courses including the shorelands of navigable waters, and areas which are not
adequately drained, or which are subject to periodic flooding, where developments would result
in hazards to health or safety, would deplete or destroy resources; or be otherwise incompatible
with the public welfare.
1. Permitted Uses
(a) Public fish hatcheries.
(b) Soil and water conservation programs.
(c) Forest management programs.
(d) Wildlife preserves.
2. Uses Authorized by Conditional Permit
(a) Drainage where such activity will not be in conflict with the stated purposes of this district.
(b) Public and private parks.
(c) Dams, plants for the production of electric power and flowage areas.
(d) Grazing where such activities will not be in conflict with the stated purpose of this district.
(e) Orchards and wild crop harvestings.
(f) Telephone, telegraph and power transmission towers, poles and lines including transformers,
substations, relay and repeater stations, equipment housings and other necessary appurtenant
equipment and structures, radio and television station and transmission towers, fire towers, and
microwave radio relay towers.
(g) Trailer camps, subject to the provision of Section 6.0.
(h) Signs, subject to the provisions of Section 5.0. No use shall involve dumping or filling, of
mineral soil or peat removal that would disturb the natural fauna, flora, water courses, water
regimen, or topography.
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Nonpoint Source Management Goals, Strategies, Milestones and Time Frames
Non-point source management strategies that have been developed for the western Lake Superior
Basin watersheds (Wisconsin) are included in natural resource management plans and
encompass several levels of jurisdiction:
• County-based: Land and Water Resource Management Plan (includes watershed plan for
Lake Superior Basin tributaries); Farmland Preservation Plan; Floodplain zoning overlay
districts; (county forest special use area)s
• State: WDNR: State parks and State Natural Areas, Area of Concern projects that work
towards delisting Beneficial Use Impairments
• City of Superior: municipal forest, Wisconsin Point and other city-owned parks;
stormwater management and flood control
In addition, both the Nemadji River and the St. Louis River watershed boundaries include both
Wisconsin and Minnesota jurisdictions and are included in the St. Louis River Area of Concern
designated area. Currently, NPS management is minimally (at best) coordinated between
jurisdictions and represents one of the greatest challenges to a comprehensive watershed
management approach. Water quality monitoring and assessments for tributaries in these
watersheds have not provided consistent, long term baseline monitoring. Due to the relatively
healthy condition of most of these tributaries outside of the City of Superior, the focus on NPS
management planning is to preserve current watershed functions and promote coordination of
natural resource planning to maintain and improve water quality.
Management Goals
Key recommendations and strategies that have been described in the previous section have been
incorporated into this plan. The overarching goal is to develop watershed-wide coordination of
management practices for protection of existing watershed functions and restoration of
hydrological connectivity in order to reduce erosion and sediment into streams and Lake
Superior. Other goals include management and prevention of new introductions of invasive
species and increasing resiliency to climate change. The biggest challenge may be that it will be
a very long process to restore the hydrology in these watersheds: it may be decades before
detectable changes occur. Keeping that in mind, it is important to develop milestones to measure
progress towards this long-term goal.
The main goals identified for this plan are listed below along with associated activities and
milestones.
The main goals are:
1. Reduce erosion and sediment in Lake Superior streams and nearshore areas
The activities and milestones under this goal are listed by land use/land cover types and
include:
• Urban stormwater management: collect and effectively treat stormwater, reduce TSS
and reduce flooding
• Forested: Retain and infiltrate water on the landscape to improve/enhance hydrologic
connections that will reduce water yield impacts to streams during storm events
• Agricultural: reduce surface water runoff to streams and waterways
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2. Coordinate and provide local governments with assistance in reducing roadside erosion,
road damage and flooding.
3. Improve management and reduce new introductions of invasive species
4. Conduct education, training and outreach to watershed residents, county and municipal
staff and schools
5. Coordinate watershed management between state, county and municipal governments in
Wisconsin and Minnesota
Within all goals, both restoration and protection strategies are identified.
• Protect watershed functions through preservation of current wetlands that provide ‘slow the
flow’ functions; surface water detention, streamflow maintenance, streambank stabilization
and sediment retention
• Restore watershed functions through coordinated land use management that improves
hydrologic conditions
• Restore wetlands
• Manage forests to increase conifer species, increase species diversity
• Remove drainage ditches/restore hydrology on fallow farm fields (transitional
agricultural areas)
Restoration
Utilizing the existing research and recommendations, priority subwatersheds (HUC 14) may be
identified for implementation of best management practices in order to effectively utilize existing
resources. These subwatersheds have high (>40%) amounts of open land, reduced water quality
and are vulnerable to changing climate and land use conditions. Several of these tributaries to
Lake Superior have also been identified as exceptional/outstanding waters.
These priority subwatersheds include:
• City of Superior watersheds including the Lower Nemadji, Bluff, Bear and Pokegama
watersheds:Removal of impaired use designations
Additional high priority HUC 12 subwatersheds:
• Copper Creek
• Lower Black
• Balsam and Little Balsam Creeks
Protection
These subwatersheds are in relatively good condition. Some of them already have areas of
protected status, such as the Red River Streambank Protection Area and the Dwight’s Point
SNA. These subwatersheds would benefit from coordinated forest management planning, such
as the Pokegama
•
•
•
•

Pokegama River
Red River
Upper Black River
Middle Black River
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Following are a list of best management practices (BMPs) that address the management
strategies for each of the identified
Best Management Practices
Agriculture
The synopsis of input from the Watershed Advisory Group and a review of the Nemadji River
Basin Project both indicate the resounding need for practices and strategies adapted by livestock
operations to address natural resources concerns related to soil erosion, livestock manure and
disposal of organic by-products. These traditionally have been divided into waste and nutrient
management systems. Currently the emphasis is on understanding the basics and benefits of soil
health and incorporating soil health management systems as a foundation to improve runoff
management, soil loss and productivity.
Activities:
o Update livestock concentration inventory last completed in 1995 as part of the Nemadji
River basin Project
o Create awareness of and promote the value of comprehensive nutrient management plans
(NRCS 590)
o Promote related practices that improve waste and runoff management
o waste storage ponds (425)
o waste storage structures (313)
o diversions (363)
o dikes (356)
o fencing (382)
o waste utilization (633)
o streambank and shoreline protection (580)
o roof runoff management (558)
o Promote crop residue management though demonstration and education
o Work with University of Wisconsin Madison – Extension to educate farmers about soil
health, pasture / livestock systems and sustainable agriculture.
o Work with NRCS to identify cost share opportunities
o Coordinate with Douglas County LWCD on implementation of Land and Water
Conservation and Farmland Preservation Plans.
o Participate in the NRCS Local Working Group to assure identified issues are represented
o Create a Douglas County Lake Superior Basin group of agricultural producers to
encourage producer-led conservation decision making and solutions.
Forestry
The Nemadji River Basin Project identified forestry management as a critical element effecting
the hydrologic system. The Watershed Advisory Group concurred and emphasized the response
to a changing climate would likely impact forest species composition and watershed hydrologic
processes. It was agreed that no more than 40% of a small hydrologic unit should be open land
and young forest. The coordination of forest management within the watershed to avoid
unintended consequences was viewed to be a good start to understanding current age class,
protection areas and ownership diversity.
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Activities:
o
o
o
o
o
o
o
o
o
o

Update current open lands inventory
Identify forest ownership and management plans schedules
Establish forest management coordination committee
Work with Northern Institute for Applied Climate Science on forest ecosystem
vulnerability and adaptation resources.
Develop adaptation demonstration projects.
Assess current condition and vulnerability of riparian zones
Promote the use of Wisconsin’s Forestry Best management Practices for Water Quality
Education on managing woodlands on Lake Superior’s Red Clay Plain
Promote the use of WDNR Wetland Forest Habitat Classification System for Northern
Wisconsin
Update the City of Superior municipal forest management plan and State Natural Area
Plan.

Transportation
Road ditches and stream crossings have long been used to enhance road drainage and safety,
traditional management practices have been a significant contributor of sediment and flooding in
the Nemadji watershed. Recent high-water events have demonstrated the challenges and stress
on local town and county roads. The Watershed Advisory Group prioritized size, placement,
maintenance and fish passage as a top concern. The costs to maintain and upgrade an aging
transportation infrastructure is a reoccurring issue.
Activities:
o Update the roadside erosion survey completed in 1994 as part of the Nemadji River Basin
Project
o Review available watershed assessments to further identify off site contributions to
known problem stream crossings and culverts.
o Work with town and county governments to provide a watershed perspective to recent
high runoff events and a better understanding of FEMA culvert replacement protocols
o Assure that forest roads systems are part of the scope of the forest management
coordination committee.
o Seek underutilized funding mechanisms to offset the costs of road improvements in
identified watershed sensitive areas.

Stormwater
The City of Superior is required to comply with the Stormwater Phase II Final Rule implemented
by the U.S. Environmental Protection Agency under the Clean Water Act. This rule requires the
City to implement Stormwater regulations as administered by the Wisconsin Department of
Natural Resources. The Environmental Services Division of Public Works manages the City
assets for wastewater treatment and collections, stormwater treatment and collections and
performs design, construction and inspections of these assets as well as roads, streets and
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sidewalks. In 2004 a Stormwater Ordinance was adapted by the City, creating a Stormwater
Utility, The Utility was created to manage, control, and minimize the adverse effects of
stormwater runoff in a fair and cost-effective manner. The Watershed Advisory Group identified
flooding during high precipitation events and surface water runoff impacts on stream and lake
water quality as primary issues and concerns. The City proposes to install regional stormwater
best management practices to mitigate current conditions and plan for future development
Activities:
o Audit and amend existing City codes and ordinances to reflect anticipated needs
o Convert Butler Basin capabilities from dry to wet detention to:
a. Add needed heavy rain event support
b. Add increased total suspended solids treatment to meet State requirements
c. Add disinfection capabilities
d. Meet anticipated future development needs
o Add disinfection capabilities to the Billings Park combined treatment plant
o Continue green infrastructure training for the City Council and the public
o Continue cooperation with the Urban Forestry Tree Board and the Parks and Recreation
Commission
o Increase cooperation with the Special Area Management Plan (SAMP) and staff to assess
the functional quality and hydrologic integrity of wetlands within the City to provide
stormwater detention
o Continue support for the Stormwater Flood Control Program to protect public health and
safety, preserve the environment and limit property damage
o Quantify the economic benefits and functional value of green infrastructure and open
space (flood risk reduction)
o Incentivize the use of green infrastructure in residential and commercial development
o Research FEMA Pre-Disaster Mitigation funding for natural solutions (FEMA PDM)
o Establish partnerships to assess and restore floodplain functions upstream and within the
City as a tool in flood hazard mitigation. To include:
a. Connectivity
b. Variable flow
c. Spatial scale
d. Habitat and structural diversity
o Update the City of Superior Hazard Mitigation Plan (2015) to include a watershed
approach strategy and expanded partnerships.

Climate Change
The watersheds of western Douglas County continue to respond to the pressure of a changing
climate. The need to incorporate climate change considerations into natural resource
management was indicated repeatedly through the issue prioritization process by the Watershed
Advisory Group. The adaptive capacity within these forested watersheds is considered a key
component to overall vulnerability.
Activities:
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o Promote restoration programs that build resilience, reduce vulnerability and increase
ability to adapt
o Consider adaptation strategies and approaches in natural resource planning
a. Maintain and enhance hydrologic processes
b. Maintain and enhance water quality
c. Maintain or restore forests and vegetative cover
d. Facilitate forest ecosystem adjustments through species and age class transitions
e. Accommodate altered hydrologic processes
f. Design and modify infrastructure to accommodate future conditions
o Educate the proposed forest management coordination committee on the work of the
Northwoods Climate Change Response Framework Project and the Adaptation
Workbook
o Promote public education regarding cumulative watershed effects
Erosion and Sedimentation
The high potential for erosion remains an important consideration to guide all land management
decisions in western Douglas County watersheds. The Nemadji River Basin Project summarized
that “during runoff events water flows across the erodible soils, along roadsides and into streams
of the watershed carrying eroded particles of soil with it.” The Watershed advisory Group
recognized the inter relationships between a changing climate, extreme hydrology and the
diversity of land management within the watershed.

Action Trough Partnerships
The need for coordinated watershed management has long been recognized and often has been a
deterrent to sustained implementation. The Nemadji River Basin Project recommendation:
“Successful implementation of the Nemadji River basin Project recommendations is dependent
on the leadership of a local watershed-wide organization. It can bring together agencies,
organizations, and private landowners to work on implementation of the recommendations.”
The sustainability of watershed specific organizations has proven to be challenging in the Lake
Superior Basin, but watershed or bioregional partnerships have demonstrated the ability to
overcome organizational fragmentation and focus on the common interest. An interstate
partnership would be able to leverage the priorities of small hydrologic units and compete for
funding to support a full-time watershed coordinator.

Activities:
o Work with Douglas, Carlton, Pine Counties, Carlton, Pine Soil and Water Conservation
Districts, state and federal agencies to determine the most effective means to organize in
support of a sustained implementation strategy for the Nemadji River and the watersheds
of western Douglas County.
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o Research past examples such as the Minnesota – Wisconsin Area Boundary Commission
to fund and accomplish future cooperative work plans.
o Work to identify and eliminate counterproductive conflicts and differences for the mutual
benefit of people and the watersheds.
o Actively seek funding to support a full-time watershed coordinator to manage work
plans, measure success and communicate with the public.

Education and Outreach
The process of developing this plan and the Watershed Advisory Group prioritization of
watershed issues exemplifies the high level of interest and support for conservation in the City of
Superior and throughout Douglas County. Formalizing and expanding these watershed efforts
and partnerships will be the foundation upon which implementation and measurable success will
need to rest. Public education, training and field days have proven effective is sustaining
momentum. Numerous focus area education needs have identified in this section. They will be
summated below.
Activities:
o Work with Douglas County Land Conservation Department and the University of
Wisconsin Madison - Extension to educate farmers about soil health, pasture / livestock
systems and sustainable agriculture.
o Utilize a Douglas County Lake Superior Basin group of agricultural producers to sponsor
producer-led conservation field days and trainings.
o Develop training on the use of Wisconsin’s Forestry Best management Practices for
Water Quality.
o Private landowner training on managing woodlands on Lake Superior’s Red Clay Plain.
o Training for City and County staff on the use of WDNR Wetland Forest Habitat
Classification System for Northern Wisconsin.
o Training for town and county officials and staff regarding the use of available watershed
assessments to further identify off site contributions to known problem stream crossings
and culverts.
o Continue green infrastructure training for the City Council and the public
o Work with Douglas County Land and Water Conservation Department and Carlton
County Soil and Water Conservation District on training and restoration field tour
opportunities within the watershed.
o Sponsor invasive species education for city and county residents.
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Monitoring and Evaluation
Several types of monitoring would be needed to evaluate progress towards short and long term
goals. This includes:
• water quality and aquatic habitat
• water quantity/discharge
• landscape-level GIS analysis
Monitoring of water quality and aquatic habitats are conducted by the WDNR. In addition to the
statewide monitoring surveys, additional projects have been funded through the Great Lakes
Restoration Initiative (GLRI) to address the beneficial use impairments in the AOC and to
minimize pollution entering Lake Superior. On a local scale, very limited funding is available to
monitor water quality. County funding for an Aquatic Invasive Species coordinator that had
been utilized for several years was discontinued. The City of Superior has a strong stormwater
program that monitors compliance in several areas to assure they meet their NPDES permit
requirements.
The Douglas County Land and Water Conservation Department currently houses the GIS data
and decision support tools that have been developed over the past 5-6 years through the
watershed planning process. The LiDAR data that recently acquired is housed in the Douglas
County Land Information department. However, there is currently no staff time allocated to
utilizing the data and/or tools developed for the county in a watershed planning context.
Staff will be required to conduct monitoring and evaluation of the progress of this watershed
plan. The need for a watershed coordinator has been stated several times in this plan, but the
importance of this position can’t be overemphasized. This level of coordination is integral to
the implementation of this plan in Douglas County.
Recommendations should be made that the USGS continue to monitor sediment at the gaging
station in South Superior. This information is critical to evaluation of any watershed-wide
impacts for the Nemadji River.
The most cost-effective method of evaluating progress towards goals would be by utilizing the
extensive GIS data sets that are currently available and providing regular updates to the open
lands analysis.
Invasive species: early detection volunteers/projects, assessment of management effectiveness
Overall evaluation of progress would include the number of projects implemented, number of
acres restored to wetland, number of acres of riparian vegetation restored, etc.
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