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Introduction
The 2013 St. Louis River Estuary Summit continued to show success in bringing people together.
For the fourth straight year participation increased, with over 200 people attending this summit,
up from 150 last year. Participants were largely from the Twin Ports, but people also attended
from throughout Wisconsin and Minnesota, as well as from as far away as Illinois and Colorado. In
addition, the first virtual presenter for the summit spoke live from Michigan. The summit was also
broadcast on Twitter with lead tweets from Wisconsin Sea Grant. St. Louis River Estuary findings
and activities were presented in 32 talks and 19 posters. Also, for the first time, sessions on both
natural and social sciences were held. Eight roundtable discussions were held over the lunch hour
and an evening talk was held in conjunction with the monthly River Talk series. This event would
not be possible without the presenters volunteering to share their work or without the support
from event sponsors.

Survey Results
A web-based survey was conducted after the summit. The link to the web-based survey was
emailed to registered participants who provided email addresses, which totaled 207 people. 103
people (50%) responded. 44% self-identified themselves as affiliated with local, state, federal
government, while 24% indicated university affiliation, scientists (15%), educators (11% ),
consultants (10%), citizens (8%), students (5%), managers (4%) and tribal (3%) affiliations
comprised the remaining respondents. Over 75% of the respondents indicated they attend the
summit to learn what others are doing in the St. Louis River Estuary (SLRE). Seventy percent
attend in order to meet and interact with scientists, while 55% indicated they attend to meet and
interact with managers. Ninety-five percent of respondents indicated they would like to see data
compiled (from the data slam) in regard to past and present efforts in the SLRE updated from the
2011 Summit. The survey indicated that 96% agreed or strongly agreed that their participation in
the 2014 Summit was a good use of their time. The survey results indicate that the summit
provides a good venue to form and strengthen relationships, while reaching appropriate
audiences regarding efforts on the SLRE. Furthermore, the survey identified areas for
improvement and new ideas for future summits. Complete results can be found in Appendix A.

2014 SLRE Summit Survey Results
Strongly Agree or Agree

Strongly Disagree or Disagree

reaches appropriate audience

6%

strengthened existing relationship

5%

formed a new relationship

94%
95%
22%

round tables were valuable

17%

focus was appropriate

4%

good use of time

4%

78%
83%
96%
96%
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Abstracts for Oral Presentations
St. Louis River AOC Status and Progress – Implementation of the Remedial Action Plan
Steiger, Matt; Wisconsin Department of Natural Resources

The St. Louis River Area of Concern (AOC)
Remedial Action Plan was updated July 15, 2013,
through a vetted stakeholder input process that
created the “Roadmap to Delisting.” You will be
introduced to the aggressive strategy for removing
the nine beneficial use impairments, as well as the
agencies and individuals responsible for
implementing the actions. We will provide
highlights and updates about recent progress, and
the momentum building in the AOC.

St. Louis River Estuary Data System
Dekker1, Tim, Scott Wade1, and Dan Breneman2
1
LimnoTech, 2Minnesota Pollution Control Agency
A data inventory exercise conducted during the 2010 St. Louis River Summit revealed that local
resource agencies charged with summarizing aquatic community health in the St. Louis River AOC
were data-rich, but limited by access to consistent study information. Study results were
separately maintained by various organizations, with similar parameters often reported using
non-standardized methods. A data system framework with quality control measures and welldefined input and output was needed, and a consortium of agency and academic data managers
responded to the request. In 2012, a data system project was undertaken to update and
streamline the St. Louis River AOC Database to provide stakeholders a complete and consistent
source of sediment contaminant and
benthic community data. Based on
feedback during the database update
project, an easily accessible
information data system using a webbased, geo-referenced interface was
proposed. The web-based system is
currently under construction. Acquiring
reliable, AOC-specific data will aid
stakeholders in providing the results
necessary to justify Beneficial Use
Impairment (BUI) removal.
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Evaluating Site Condition to Inform Restoration Activities
Towey1, Tim, Virginia Breidenbach1, and Dan Breneman2
1
LimnoTech, 2Minnesota Pollution Control Agency
Sediment contaminant characteristics and biological community indicators were evaluated within
several priority sites in the St. Louis River AOC. LimnoTech has produced draft memoranda to
describe site conditions, identify opportunities for restoration, and inform habitat construction
plans. Evaluations of sediment contaminant levels were developed based on comparisons to
MPCA Sediment Quality Targets (SQTs). Interpolated maps were generated to predict the
likelihood of a sediment contaminant exceeding the Level II SQT. Benthic metrics were used to
evaluate overall community health within a site. The combination of sediment contaminant and
benthic community structure information was used to identify areas within a site that would
provide the greatest opportunities for implementing habitat improvement.

Strategies for Investigating Bacterial Contamination to Address the Beneficial Use
Impairment in the St. Louis River Estuary
Dinsmore1, Donalea and Randy Lehr2
1
Wisconsin DNR, 2Northland College
The SLRE AOC has been listed as having a BUI
for recreational use associated with bacteria.
When it was listed, the sanitary sewer system
overflows was identified as a likely cause.
Although the Duluth-Superior communities
constructed a modern sewage treatment
system, bacterial contamination issues in the
estuary persist. Douglas County (Wisconsin)
Lake Superior beaches have had historic beach
health impairments and one of the most
frequent advisory rates in the state (NRDC 2012 and 2013). Routine monitoring (twice per week in
Wisconsin) to inform public health advisories has taken place for many years. At beaches adjacent
to Wisconsin Point #2 (Wisconsin Point #1 - Monument and Wisconsin Point #3 - Dutchman’s
Creek) water quality exceedance rates greater than 30% were routinely observed between 2010
and 2012.UW-Oshkosh conducted preliminary sanitary surveys at Barker’s Island and Wisconsin
Point Moccasin Mike beaches. These sanitary surveys have identified the need for additional
monitoring outside of the traditional nearshore areas to find the sources of contamination.
Conclusions from the sanitary survey work have indicated that the issues associated with beach
health in the St. Louis River AOC are complex and will require in-depth investigation to remove
the Beach closings and body contact restrictions BUI. Until recently, Minnesota identified two
beaches in the AOC as being impaired; however, additional beaches will be added to the impaired
list this year. Much less is known about the potential sources of contamination at these beaches.
We will summarize the current information available about the extent of contamination problem,
the information gaps, and proposed strategies to fill those gaps in the context of the AOC
program and in the larger context of an impaired waterbody.
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Are Chemicals of Emerging Concern (CECs) Correlated with Growth of Aquatic Plants in
the St. Louis River Estuary?
Reschke, Carol and George Host; Natural Resources Research Institute
The SLRE AOC in Duluth, MN, and Superior, WI, has been a focus of several ongoing remediation
to restoration projects, in cooperative efforts involving state, tribal, and federal agencies,
University scientists, and local conservation organizations. As part of these efforts, aquatic
macrophyte vegetation was sampled in the bay at 21st Ave. West in summers of 2010, 2011, and
2013. We found unusually sparse aquatic vegetation in the bay, even though water depths, Secchi
depths, wind fetches, and sediment textures all indicated the habitat in the bay should be suitable
for aquatic vegetation. In an attempt to explain the sparse vegetation in the 21st Ave. West bay,
we used contaminant data collected by state and federal agencies to look for correlations with
lack of aquatic vegetation. Using GIS, we matched 23 points from the entire estuary sampled for
chemicals of emerging concern (CECs) in 2010 with sets of four nearby aquatic vegetation sample
points from 2010-2011. Vegetation data were summarized across the four points, and vegetation
metrics were compared with presence and concentrations of CECs. Using non-parametric
correlation coefficients, we found 16 CECs strongly correlated with absence of aquatic vegetation.
Mapping distributions of these CECs in the estuary led to some hypotheses about sources of
contamination by CECs. This analytical approach to assessing potential aquatic plant sensitivity
across an environmental gradient may be useful in risk assessment of contaminants.

Sulfate, Sulfide, and Wild Rice Growth
Pastor, John; University of Minnesota Duluth
Whether sulfate affects wild rice growth is a difficult question because of the complex
transformations of sulfur in wild rice
beds. Where sediments are anaerobic,
sulfate is often reduced to sulfides;
sulfides are considered to be highly
toxic to many organisms. We
investigated the effect of sulfate and
sulfide on wild rice growth and seed
production in both laboratory
hydroponic and field stock tank
experiments. Sulfate has no effect on
wild rice germination or juvenile
seedling growth in laboratory
hydroponic experiments. Sulfide also
does not affect germination, but does
inhibit the growth of juvenile
seedlings at quite low concentrations. In stock tank experiments with wild rice populations,
seedling emergence and survival of juvenile seedlings decreased with sulfate additions,
presumably because of concurrent increases in sulfide concentrations. The adult plants that
survived also produced fewer and smaller seeds, which may also have contributed to the reduced
emergence and survival of seedlings the following year.
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The Role of Dissolved Organic Matter in Mercury Methylation in the St. Louis River
Estuary
Graham, Emily, Diane M. McKnight, and Diana R. Nemergut; University of Colorado-Boulder
Biogeochemical cycling within sediments can lead to the bioaccumulation of mercury in a variety
of plants and animals, a significant environmental, economic, and human health concern in the
freshwater estuaries of the Great Lakes region. While inorganic mercury deposition does not pose
a direct threat to human health, its methylated form rapidly bioaccumulates up trophic levels.
Dissolved organic matter (DOM) pools act as strong controls over mercury cycling, particularly in
DOM-rich wetlands. Importantly, the chemical characteristics of the DOM pool may interact with
the abundance and activity of the microorganisms that mediate mercury cycling to determine the
dominant effect of DOM on mercury methylation. For example, large reduced humic substances
may serve a dual role as a facilitator and inhibitor of mercury methylation by both binding to
mercury compounds and by serving as an electron shuttle for microbial metabolisms. In such a
case, external environmental chemistry and its interactions with DOM pools may dictate the role
of DOM in mercury methylation. Preliminary results from the SLRE suggested that mercury
methylation is facilitated by redox active portions of the DOM pool in vegetated sediment and
inhibited by large humic substances in unvegetated sediment. To further examine the role of
DOM in regulating mercury methylation,
sediment from wild rice and unvegetated
patches in Allouez Bay was amended
with DOM leached from fresh or partially
decomposed wild rice litter to simulate
loadings from ecologically relevant
portions of the DOM pool. Over a 28-day
period, incubations were monitored for
changes in DOM characteristics,
extracellular enzyme activities, and total
and methylmercury concentrations.
Results and ecological implications of this
experiment will be discussed.

Reducing Sediment Loads and
Restoring Streams When Nature Controls (Most) of the Cards
Dahl, Travis, James Selegean, Matthew McClerren, and Calvin Creech; U.S. Army Corps of
Engineers
Most of us have an idea of what a healthy stream looks like. Sometimes, though, this is not the
same as the way the stream looked before significant landscape impacts by humans or the way it
will look hundreds of years from now if it is left alone. Many of the watersheds around the
western end of Lake Superior, in particular, are still evolving at a geologically rapid pace. In this
talk, I will discuss the implications of this evolution and other processes that we can’t control for
the restoration of streams and watersheds, with an emphasis on sediment. Examples will be
taken from three watersheds: the Ontonagon River (MI), the Nemadji River (MN/WI), and
Knowlton Creek (MN).
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Knowlton Creek Watershed Project: A Partnership to Improve Snow-making Capabilities
at Spirit Mountain While Restoring Cold-water Stream Habitat in Knowlton Creek
Lindgren1, John, and Renee Mattson2
1
MN Department of Natural Resources, 2Spirit Mountain Recreation Authority
The Knowlton Creek Watershed Project was developed as a partnership between the Minnesota
Department of Natural Resources (MNDNR) and the Spirit Mountain Recreation Authority
(SMRA), when SMRA approached MNDNR with a pre-project proposal for upgrading their snowmaking operation. The proposed upgrade involves moving away from the use of chlorinated
water provided by the City of Duluth to drawing water from the SLRE. The partnership was
initiated when MNDNR proposed that the water infrastructure project be expanded to include
objectives that would reduce the impacts of run-off from Spirit Mountain on the cold-water
fisheries resources of Knowlton Creek. Since inception of the partnership, the project has been
included on the Prioritized List of Actions contained in the Stage II RAP Update for the St. Louis
River AOC. The partnership has secured financial support from several sources including Clean
Water Legacy Fund, Outdoor Heritage Fund, Great Lakes Commission, National Oceanic and
Atmospheric Administration, and the United States Army Corps of Engineers. The project is
nearing completion of the design and environmental review stage. It is anticipated that the water
uptake and run-off control infrastructure phase of the project will begin in late 2014, with the
stream restoration phase scheduled to begin in 2015. When completed, the watershed project
will represent an innovative partnership approach to reduce the negative impacts (degradation of
the stream channel and transport of sediment to the estuary) of increased run-off from a ski hill.
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Progress Estimating Incidence Rates of Tumors and Deformities in St. Louis River White
Sucker
Hoffman1, Joel C., Vicki Blazer2, Pat Mazik2, Heather Walsh2, Cassidy Hahn2, Ryan Braham2,
Brittany Story3, Pat Collins4, Zachary Jorgenson5 and Tracey Ledder6
1
U.S. Environmental Protection Agency, 2U.S. Geological Survey, 3Minnesota Pollution Control
Agency, 4Minnesota Department of Natural Resources, 5U.S. Fish and Wildlife Service, 6Lake
Superior NERR
The St. Louis River AOC was listed for the BUI of fish tumors and other deformities without the
benefit of histological information. Information on the fish tumor incidence rate is important for
the future removal of the BUI. Two years of sampling have been conducted to assess tumors and
deformities of white sucker (Catostomus commersonii) in the St. Louis River AOC. The objectives
of our assessment are to determine the prevalence of microscopically verified skin and liver
tumors throughout the AOC, and to evaluate fish tumor risk with respect to demographics (age,
sex) and habitat usage as indicated by carbon (C) nitrogen (N) stable isotope ratios. Based on
sampling from 2011, both skin and liver neoplasms were present in 4.5% of breeding, adult white
sucker. The stable isotope data revealed that most white sucker were resident in the river and
only a few were migrating to
Lake Superior. Based on logistic
regression, age and habitat
usage were common predictors
of biological abnormalities.
Controlling for age, fish that
obtained more than half their
diet from the portion of the AOC
with the greatest area of
contaminated sediments had a
risk of skin tumor incidence
about twice as high as fish that
fed elsewhere. A similar habitat
use pattern was observed in fish
with liver tumors. Sampling from
2013 will help to verify whether
these patterns are robust.

Preliminary Cut and Fill Volume Estimates for Restoration Planning
Kero, Pete and John Kubiak; Barr Engineering Company
Ecosystem restoration projects in estuaries typically require the use of fill to create islands,
shoals, and other shallow-water habitats. The acquisition of acceptable fill is often the most
important factor in the planning and cost of a restoration project. This presentation will discuss
simple methods for estimating fill volumes during the pre-feasibility planning stage of an estuary
restoration project. Preliminary results will be presented for the 21st Ave. West, 40th Ave. West,
and Grassy Point restoration sites in the SLRE.
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Incorporating Bioavailability into Sediment Assessments in the St. Louis Area of Concern
Johnson, Nathan and Amanda Brennan; University of Minnesota Duluth
The State of Minnesota, in partnership with other state and federal agencies, has devoted
significant resources to characterizing sediment contamination across the St. Louis River AOC. A
review of existing data has shown that sediments at high-priority restoration sites across the AOC
possess a variety geochemical conditions which could make contaminant bioavailability
important. This ongoing project seeks to ascertain the most important mechanisms controlling
contaminant bioavailability in the working harbor and estuary in order to enhance the utility of
existing sediment chemistry data for restoration site assessment. A reanalysis of existing sediment
chemistry data, based on guidance for predicting sediment contaminant bioavailability, suggests
that moderate levels of polycyclic aromatic hydrocarbon (PAH) contamination in high-priority
restoration areas is not likely to cause adverse effects to benthic organisms. Beginning with highpriority restoration sites, as defined by the goals of local partners, gaps in existing sediment
chemistry data are being filled by targeted sample collection and analysis. PAHs in sediment
porewater, a surrogate for the PAHs available to aquatic organisms, are monitored through SPME
passive sampling. Similar to observations in other studies, preliminary results in the SLRE suggest
that actual porewater PAH concentrations are consistent with - but somewhat lower than - those
predicted by equilibrium partitioning

Using Non-degraded Areas in the St. Louis River Estuary to Set Biotic
Delisting/Restoration Targets
Dumke, Josh1, Valerie Brady1, Jeremy Erickson1, Annie Bracey1, and Nick Danz2
1
Natural Resources Research Institute, 2University of Wisconsin-Superior
The SLRE supports many wetland complexes which offer good habitat for fish and invertebrates.
However, the estuary is also listed as one of the many AOCs around the Great Lakes. Delisting the
estuary will require evidence that nine BUIs have been removed, including degradation of
benthos, degraded fish and wildlife populations, and loss of fish and wildlife habitat. In this
analysis, we focused on fish communities, but also investigated birds, vegetation, benthos, and
water quality parameters collected throughout the estuary in areas identified as being in either a
degraded or non-degraded condition. We compared the biotic communities of different habitats
sampled in 2011 through 2013 to see how biota differs between degraded and non-degraded
areas. Comparisons include abundance, taxa richness, species composition, and percentage of
invasive species within the community. The data used for this comparison was collected by the
Great Lakes Coastal Wetland Monitoring project funded by the Great Lakes Restoration Initiative
through the U.S. Environmental Protection Agency, Great Lakes National Program Office.
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System-wide Monitoring Program (SWMP) 101
Ledder, Tracey and Joe Ripley; Lake Superior National Estuarine Research Reserve
What is a SWMP at the Lake Superior National Estuarine Research Reserve (NERR)? A NERR is a
partnership between the National Oceanic and Atmospheric Administration and the partner state,
so each is unique. However, each
NERR is responsible for standardized
collection and management of
monitoring data or System-wide
Monitoring Program (SWMP). SWMP
includes three basic elements;
deployment of YSI data sondes at four
locations within each NERR, monthly
samples for nutrients and chlorophyll
a for laboratory analyses from these
sites, and one meteorological station.
At Lake Superior NERR, we have
sondes deployed at Barker’s Island,
Blatnik Bridge, Oliver Bridge and
Pokegama Bay during ice-off
conditions. The MET station is
operational in Pokegama Bay. Nutrient sampling was partially fulfilled in 2013 through the AOC
partnership as we had not yet outfitted the LSNERR lab. Sentinel Site work on long-term climate
change data is tied to SWMP as well. We will demonstrate the Centralized Data Management
Office system, from which SWMP data can be retrieved, and discuss some 15-minute data logger
data from 2013.

Studying the Effects of Climate Change on Freshwater Estuaries at the Pokegama Bay
Sentinel Site
Schooler, Shon; Lake Superior National Estuarine Research Reserve
One of the major issues affecting our natural environment is a changing climate. Understanding
and predicting the effects of climate change will improve our ability to adapt to events before
they cause major damage to our economy and quality of life. The NOAA Sentinel Site Program is
designed to create a national network of long-term research sites that measure the effects of
climate change on our estuaries. The Lake Superior NERR is in the process of setting up a Sentinel
Site in Pokegama Bay. The goal will be to measure changes in climate and the associated effects
on water quality, erosion, decomposition, marsh morphology, vegetation, and wildlife. We have
completed a regional engagement process where we have consulted with numerous stakeholders
about relevant issues to study over the short- and long-term. A weather station, a water quality
station, and four surface elevation tables (SETs: used to measure sediment accretion and
subsidence) were installed in 2011-2012. In 2013 and 2014 we will install eight more SETs, set up
permanent vegetation transects, and measure the elevation of relevant infrastructure to a known
reference elevation (IGLD). This presentation will give an update on the instrumentation and
measurements, timeline for implementation, and research questions to be addressed.
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Biotic Inventory Results of Clough Island, Red River Breaks, and Pokegama-Carnegie
Wetlands
Staffen, Amy and Ryan O’Connor; Wisconsin Natural Heritage Inventory
In 2013, Wisconsin's Natural Heritage Inventory Program initiated biotic inventory work at two
WDNR-owned properties on the lower St. Louis River: St. Louis and Red Rivers Streambank
Protection Area (SBPA) (including Clough Island), and Pokegama Carnegie Wetlands State Natural
Area (SNA). The purpose of the inventory was to conduct a course-level assessment to identify
species and sites of conservation significance. Clough Island is a 350-acre island that harbors a mix
of perched sedge meadow and forested habitats at its core, and 20-foot clay cliffs, ravines and
embayments at the periphery. Coastal wetlands and upland forests provide important stopover
habitat for migratory birds and nesting habitat for resident birds. The Red River Breaks unit of the
SBPA is rugged and remote, with numerous dendritic ravines interrupting a vast expanse of
mostly upland forest. While most of the forest consists of aspen, more than 400 acres of goodquality conifer-dominated boreal forest persists on steep slopes and ravines. The property also
provides habitat for rare plants and many migratory and nesting birds. Eight islands in the St.
Louis River are also owned by the state, and provide significant wetland embayments that harbor
rare plants and key habitat for waterfowl and other water birds. Pokegama Carnegie Wetlands
SNA features an extensive mosaic of wetland communities containing many rare plant species.
Focus of surveys at all sites combined included plants, natural communities, breeding birds, small
mammals, and aquatic invertebrates. During this presentation, we will describe in greater detail
the types of surveys that were done, the most exciting results of those surveys, and the
contributions of area partners that helped make this project a success. Funding was provided by
the Wisconsin DNR Bureau of Facilities and Lands, the U.S. Fish and Wildlife Service National
Coastal Wetlands Conservation Grant Program, and the Wisconsin Coastal Management Program.
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Post-remediation Verification of Remedy Effectiveness Characterized Through Longterm Monitoring in Lower Fox River OU 1
Manchester1, Jon; Stephen Lehrke1, Denis Roznowski1, Ken Potrykus1, John Kern2, and William
Hartman3
1
Foth Infrastructure & Environment, LLC; 2Kern Statistical Services, Inc.; 3GW Partners, LLC
Remedial actions at Little Lake Buttes des
Morts (LLBDM) on the Lower Fox River,
Wisconsin (OU1) were completed in 2009,
effectively combining various remedy
components including sediment removal,
sediment capping, and sand cover into an
optimized approach. While success can be
demonstrated by achievement of the
resulting polychlorinated biphenyl (PCB)
sediment surface weighted average
concentration (SWAC) of 0.25 mg/kg, the
primary objective of the remedy is to
reduce risks due to PCB exposure to fish
consumers. Achievement of this objective is being verified through multiple year-long monitoring
events defined by a long-term monitoring plan (LTMP). The first monitoring event was completed
in 2010 and provided very positive results. Applying rigorous statistical methodologies controlling
for various cofactors, significant concentration reductions were noted for both fish and surface
water. The second monitoring event, again a year-long monitoring of fish and surface water
concentrations, was completed in 2012. The 2010 LTM event indicated substantial progress made
towards the ultimate removal or relaxation of fish consumption advisories. Ecological riskreduction criteria were met for carp and walleye, and the unlimited human fish consumption
advisory concentration level was attained for walleye. Surface water concentrations over baseline
results reduced approximately 75%. The surface water concentration decrease is also consistent
with a broader statistical analysis of historical data collected between 1989 and 2010. A full
understanding of the effects of the OU1 remedy will be accomplished through the observation of
PCB concentrations over a period of years. An analysis will be presented evaluating the postremediation PCB concentrations in the context of the historical record to determine the
magnitude of the remediation on lowering PCB concentrations in the various media. The results of
the 2012 LTM event will also be presented, again applying rigorous statistical methods for
comparison to the baseline and 2010 event data.
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Outreach Needs Assessment in the St. Louis River Area of Concern
McCoy, Caitie and Emily Anderson; Illinois-Indiana Sea Grant
We conducted a needs assessment in the summer of 2013 to bring to light stakeholder
perceptions and understandings of contaminated sediment remediation performed under the
Great Lakes Legacy Act. Interviews were conducted with 25 residents of the St. Louis River AOC.
Qualitative content analysis was run on the interview transcripts to extract overarching themes of
interviewee responses. The analysis revealed the following five findings and outreach
implications: 1) The St. Louis River is a tremendous resource that has a distinct identity as both an
industrial working port and a hub for nature and outdoor recreation – outreach efforts should
acknowledge this dual identity; 2) Since the 1970s, the St. Louis River has become progressively
cleaner, but many threats still face the river – outreach messages should be clear about the
strengths and limitations of the AOC remediation and restoration; 3) As hotspots and degradation
are addressed, improvements on the river will largely be localized – outreach staff must be
vigilant when discussing the health of the river as messages may sometimes seem contradictory;
4) Because the St. Louis River is large and complex, collaboration is an essential aspect of the AOC
program, including the Spirit Lake project – outreach should contain simple messaging, be
collaborative, and clarify how the Spirit Lake remediation fits into the larger delisting effort; 5)
Spirit Lake is an important site locally for the Fond du Lac Band, the Morgan Park neighborhood,
and community leaders – outreach efforts must recognize that Spirit Lake and the larger St. Louis
River are important to stakeholder identity. Findings will be used to inform the actions of the
Spirit Lake Outreach Team on the Spirit Lake estuary sediment Great Lakes Legacy Act site and are
available for wider AOC outreach efforts.

Mapping Ecosystem Services in the St. Louis River Estuary
Bolgrien1, Dave, Ted Angradi, Brent Bellinger, Tom Hollenhorst, Mark Pearson, Jon Launspach
1
U.S. Environmental Protection Agency
Sustainable management of ecosystems for the perpetual flow of services beneficial to human
communities requires reliable information about from wherein the ecosystem services flow. Our
objective is to map ecosystem services in the SLRE with the overarching goal of promoting
community sustainability. This research also supports local priorities including AOC delisting and
pre- and post-implementation assessment of remediation and restoration. Our mapping is based
on integrating two broad categories of data: the biophysical template (e.g., depth, habitat type,
riparian land cover, hydrology), and amenities (e.g., roads, access points, dredged channels).
Biophysical data are from existing spatial data and empirical models based on research by MED
scientists and collaborators. Mapped services include recreational (e.g., boating, fishing, hunting),
provisioning (e.g., clean sediment), regulating (safe harbor, property value), biotic productivity
(e.g., fish spawning, wild rice), water quality (e.g., nutrient cycling), and cultural services (e.g.,
Native American sacred sites). By altering the biophysical template and amenity inputs data for
our mapping process-models, we can predict ecosystem service outcomes from R to R efforts and
other drivers (e.g., climate change, water quality). This abstract does not necessarily reflect U.S.
EPA policy.
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Social Science 101: Economists, Geographers, and Anthropologists, oh my!
Sorensen1, Hilarie, Jane Harrison2
1
Minnesota Sea Grant, 2Wisconsin Sea Grant
Addressing complex environmental problems requires crossjurisdictional collaboration both horizontally (across
disciplines) and vertically (across experts, policymakers,
resource users, and the public). Social scientists possess a
unique skillset to foster collaboration vertically. Whether it is
conducting stakeholder outreach on AOC restoration
initiatives, building climate change and AIS education
programming, evaluating the economic impacts of
restoration work, or any number of initiatives taking place in
the region, social science is critical to process design, implementation, analysis, reporting, and
information sharing. Social science is not a “one size fits all” tool but rather a “tool-kit” comprised
of theories, methodologies, and resources that can be integrated into planning and projects to
foster partnership development and stakeholder engagement in restoration activities. Despite the
need for social scientists to work on complex environmental issues, interdisciplinary collaboration
among natural scientists and social scientists is a common stumbling block. This session will
introduce non-social scientists to:
 Motivations for interdisciplinary collaboration in resource management and restoration
projects
 Barriers to natural and social scientists working together
 False assumptions about social science
 Applications of social science disciplines to St. Louis Estuary topics
 Opportunities for moving forward toward successful collaboration
Attendees will come away with a clearer sense of how to work with a variety of social scientists,
from economists, to geographers, to anthropologists.

Opportunities for the Lake Superior NERR: Linking Social Science to Management and
Policy
Washburn, Erika; Lake Superior National Estuarine Research Reserve
One of the most challenging aspects of coastal management for the science community is making
research easily connect to, inform, and improve management and policy decisions. Adding to the
requirements of publishing and presenting are the increasingly mandated Ecosystem Services
frameworks for research, the need for improved stakeholder engagement and interest in
interdisciplinary initiatives. The long-standing social science tradition of Participatory Action
Research (PAR) is one way of addressing these challenges simultaneously. This presentation will
focus on PAR’s history and characteristics, while illustrating its effectiveness when applied at a
sister NERR program. Particular attention will be paid to the interdisciplinary elements necessary
to consider replicating this approach here within the St. Louis River estuarine community.
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Measuring St. Louis River Corridor Knowledge and Perceptions to Connect Locals to the
River Through Recreation and Restoration
Eason, Miriam; University of California – Berkeley
As an environmental planner with a geography foundation, I focus on both spatial and temporal
phenomena in ecological and urban systems, as well as human-environmental interactions. I view
the St. Louis River AOC as watershed-inclusive and the solution to addressing restoration and
remediation goals as including social, economic, and environmental strategies. The SLRE has a
diverse stakeholder group that could potentially include everyone who lives within watershed
boundaries as well as the federal, state, local, tribal, and advocacy groups represented at the SLRE
Summit. My research measured Duluth, Minnesota, and Superior, Wisconsin, residents’
knowledge, perceptions and recreational use of the SLRE to identify strategies for decisionmakers to involve local residents in efforts to restore estuarine habitat and improve water quality.
My methods included focus groups, questionnaires, and interviews with local stakeholders as well
as spatial analysis to identify potential AOC waterfront recreation sites. A key finding from
questionnaires (N=70) and focus groups (N= 28 inclusive of the 70) was that language created by
the EPA, such as AOC and BUI were unfamiliar and confusing to most people. The majority of
respondents rated St. Louis River environmental quality as moderate and over half believed water
quality has improved since the 1970s. Invasive species, stormwater runoff, and industrial
pollution were the most common answers for problems currently affecting the river. Around 40%
of respondents fished recreationally, although many people reported rarely or never eating fish
caught in the St. Louis River. Focus group participants mapped public access areas on or near the
river and named recreational activities they did there. They also identified public access points
they know about, but did not use, and explained why. The most popular public access areas
included the Western Waterfront Trail, Chambers Grove, Boy Scout Landing, and Barker’s Island.
The most popular activities included boating, hiking, bird watching, and fishing. The barriers to
public access recreational use were most frequently cited as pollution, but also included shallow
bathymetry and difficulty accessing locations due to long distances and inefficient routes. General
knowledge of water quality and recreational access points are barriers to local identification with
the St. Louis River. Designing shoreline sites combining restoration and recreation could help
connect local identification and stewardship for the St. Louis River.

Estimating Economic Activity Related to AOC Remediation and Restoration
Harrison, Jane; Wisconsin Sea Grant
Nonmarket valuation methods are useful when considering the economic benefits of
environmental goods and services that may not have a clearly demarcated price. People value
clean water, wildlife habitat, and paddling access, but determining the price they are willing to
pay for those goods is a complex process. Hedonic valuation, travel cost surveys, contingent
valuation methods, and others are common tools for environmental economists. This
presentation will describe nonmarket valuation studies that evaluate the economic benefits and
impacts of AOC remediation and restoration. In particular, the Sheboygan AOC will be highlighted,
as a number of economic studies have been conducted there prior to and following clean-up
efforts. In 2010, remediation and mitigation efforts began in earnest on eastern Wisconsin’s
Sheboygan River AOC. Serving as a sink for three watersheds, the Sheboygan River had high levels
of industrial pollution. Clean-up efforts totaling $80 million focused on dredging contaminated
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sediment and habitat restoration. Following clean-up completion in June 2013, a five-year phased
economic impact study was initiated in order to assess post-remediation economic activity. A
single-site travel cost survey of 100 anglers was conducted after the clean-up, as well as a survey
to identify the economic impacts of clean-up on 58 waterfront and water-dependent businesses.
Thus far, no significant positive economic impacts have been found due to the clean-up. However,
survey results show that the average angler spends $167/fishing day at the Sheboygan River. The
median expenditure value was $65.80/fishing day. The reported expenditures cannot be
attributed to the cleanup. Instead, they indicate the overall economic importance of the
Sheboygan fishery. Additional survey questions revealed that more outreach could be done to
inform anglers about the impacts of
the clean-up. For those aware of
the clean-up, deeper sections of the
river, new vegetation, and
improved access were noted as
improving the angler’s fishing
experience. Future surveys will
reveal whether the number of
fishing days changes and whether
area businesses experience
economic impacts because of the
clean-up.

(Is Beauty) In the Eye of the
Beholder? Three Approaches to
Public Participation in the Removal of the Degradation of Aesthetics Beneficial Use
Impairment
Williams, Katie; University of Wisconsin-Milwaukee
Geographers study how things change over space and place, including the geographies of public
and stakeholder participation in environmental governance. Because the U.S. Environmental
Protection Agency and the International Joint Commission have directed the inclusion of public
consultation as a critical component of the delisting process in the Great Lakes AOCs, it is
important to study these processes to identify differences and learn how different models of
engagement could lead to different outcomes. Historically, the most common form of
participation has been public consultation, or meetings, but other models are emerging. This
study is limited to participation process for one particular BUI, the degradation of aesthetics
(aesthetics). The aesthetics BUI was chosen because there were active processes to address the
BUI in three AOCs. More importantly, aesthetics is one of the BUIs that the public can more easily
understand, and might provide a path to more participation in AOC processes. Data about
activities were collected through participant observation at meetings, experience as a volunteer
aesthetics monitor, as well as through semi-structured interviews in the Milwaukee Estuary, the
St. Louis River and Bay, and the St. Marys River AOCs. The models of participation utilized by the
AOCs include traditional public meetings, the development of a common vision or strategy, and a
citizen observation effort. The study concludes with a discussion of how the models of
participation differed, but also the possibilities for the successful implementation of participatory
models.
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Focusing on the Watershed: An evaluation of the Rivers2Lake Education Program
Erickson1, Deanna and Dr. Julie Ernst2; 1Lake Superior NERR, 2University of Minnesota-Duluth
The goal of the Lake Superior Rivers2Lake program is to utilize the Lake Superior watershed and
the St. Louis River as a foundation for educator and student learning, increased Great Lakes
literacy, and engagement in watershed restoration at the Lake Superior National Estuarine
Research Reserve. The program supports teachers in integrating Lake Superior Watershedfocused, inquiry- and outdoor-based learning experiences into their academic curricula through
extended training and mentoring during the school year of program implementation. During the
first year of Rivers2Lake program implementation, data was collected from 10 teachers and 330
students across six schools. Data pertaining to professional development outcomes was analyzed
through a repeated measures analysis. Results suggest that participation in the institute increased
teachers’ sense of place, perceptions as to being part of a professional learning community,
feelings of competency (relating to using watershed focused lessons/content, inquiry-based
instruction, and outdoor-based instruction), and intentions to use inquiry- and outdoor-based
learning to teach about the Lake Superior Watershed. Results also suggest mentoring increased
teachers’ beliefs relating to the importance of inquiry-based instruction and potentially sustained
teachers’ feelings of competency and their intentions to continue using this form of instruction in
the future. Students who participated in Rivers2Lake had higher levels of academic engagement
and sense of place than students who did not participate. Participating students also had stronger
(perceived) understanding of the ecological and cultural significance of the Lake Superior
Watershed, as well as a stronger sense of commitment toward stewardship of the Lake Superior
Watershed.

Habitat Restoration and Public Outreach: Attracting and Protecting Nesting Piping
Plover
Eilers1, Kris and Christine Ostern2
1
St. Louis River Alliance, 2Douglas County
The St. Louis River Alliance received a grant from the U.S. Fish and Wildlife Service Coastal
Program to restore piping plover nesting habitat to the SLRE. The piping plover is a critically
endangered migratory shorebird that has not nested locally in over 25 years. The Great Lakes
population is endangered due to human and pet disturbances, predation, and loss of habitat.
There are currently no nesting pairs in the SLRE. Officials selected Minnesota Point and Shafer
Beach on Wisconsin Point as well as a wildlife refuge area on Wisconsin Point as the areas of
focus. To-date, the wildlife refuge has had extensive habitat improvements, and work is
underway on Shafer Beach. An extensive education and outreach program was developed and has
increased awareness and aided in monitoring and protection. In 2012 and 2013, over 1,800
people were directly educated about the piping plover. In the future, the St. Louis River Alliance
will continue working with schools to offer piping plover curriculum, and will attend public events
to increase awareness and gain public support. This is a critical element of the program to ensure
the safety of possible nesting pairs. In 2012 and 2013 beaches were monitored for 12 weeks by
paid staff as well as volunteers. Volunteers alone logged over 600 hours of work for both years. In
2012, four different piping plovers were spotted. In 2013, one individual piping plover was
spotted, however, none stayed to nest. These sightings are very encouraging and we are hopeful
that this project will create the support and restored safe habitat for the piping plover to nest in
the very near future. The estuary will provide an important link to the success of the Great Lakes
piping plover.
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Invited Speakers:






Todd Ambs, Healing our Waters; Great Lakes Restoration Initiative – Critical to
Successfully Delisting the St. Louis River AOC – GLRI Past, Present and Future…
Mary Morgan, City of Superior; How the City of Superior is Helping to Remove BUIs in
the St. Louis River AOC
Mayor Don Ness, City of Duluth; Environmental Stewardship and the Revitalization of
the St. Louis River Neighborhoods
Vanta Coda II, Jim Sharrow; Duluth Seaway Port Authority; The Beneficial Re-use of
Dredged Materials: From Spoils to Soils
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Round Table Discussions:
Day One:
1. Contaminated Sediments; Facilitator Susan Johnson, Minnesota PCA
2. Biomonitoring Study of a Tribal Community; Facilitator: Deanna Scher,
Minnesota Department of Health; Phil DeFoe, Fond du Lac Resource Management
3. Lake Superior NERR’s Future Interpretive Center; Facilitator: Deanna Erickson,
Lake Superior NERR
4. Undergraduate Research, Scholarship and Creative Activity Center; Facilitator:
Julie O’Leary, UW-Superior
5. Habitat Blueprint; Facilitator: Liz Mountz, NOAA

Day Two:
1. Diverse Stakeholder Partnership; Development and Dynamics; Facilitator:
Hilarie Sorensen, Minnesota Sea Grant
2. Environmental Communication; Facilitator: Caitie McCoy, IL/IN Sea Grant
3. Ecosystem Services and Valuation: Cultural and Natural; Facilitators: Katie
Williams, UW-Milwaukee; and David Bolgrien, U.S. EPA
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Evening River Talk at Clyde Iron Works, Duluth
The Good, the Bad, and the Ugly: How Microscopic Critters Impact Ecosystem
Health in the St. Louis River Estuary; Emily Graham, University of ColoradoBoulder
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Posters
Documenting Bird Use in the St. Louis River Estuary to Develop a Baseline for
Restoration and Delisting
Bracey, Annie, Ed Zlonis, Gerald Niemi
Natural Resource Research Institute, University of Minnesota Duluth
The MPCA is currently developing a comprehensive, long-term plan to delist the St. Louis River
AOC. Degraded fish and wildlife populations have been identified as a key indicator of BUI of the
St. Louis River AOC. Because birds respond to environmental stressors in different ways they are
useful indicators of environmental condition. Avian community composition can be used to
inform AOC status, restoration decisions, and recovered condition. NRRI researchers are sampling
bird use in the estuary to provide baseline information of avian occupancy throughout the AOC.
Surveys are conducted during both spring and autumn migration and during the breeding season.
All bird observations are recorded to specific locations on aerial photo field sheets and digitized in
ArcMap to represent the spatial distribution and habitat use of species observed within each site.
A total of 31 survey points were established throughout the estuary, representing nine sites that
will undergo remediation and five reference sites for comparison. Sites will be sampled annually
through 2015.
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Establishing a New Biotic Baseline for St. Louis River Estuary Restoration and Delisting
Brady, Valerie, Josh Dumke, and Robert Hell; Natural Resources Research Institute, University of
Minnesota Duluth
The recently renewed effort to remediate remaining polluted areas in the estuary, and then to
restore those and other degraded areas, has highlighted the need for establishment of new
baseline biotic information for these areas, and for areas that can serve as a reference for
comparison. As restoration progresses, these baseline data can be used to show improvement in
sites that are being remediated, and to demonstrate that the biota of the estuary have recovered
since the time the estuary was listed as an AOC. NRRI researchers are working with the MPCA to
help provide these baseline data. In particular, our group is sampling benthic and vegetative
aquatic macroinvertebrates. To match previous sampling events (and because it is the most
appropriate gear), we are sampling mostly with petite ponar dredge. However, in appropriate
shallow vegetated areas, we are also collecting macroinvertebrates via D-frame dip net. Sampling
points in each area are stratified by water depth so that two-thirds of samples are collected in
depths < 2 m (depths which are most likely to be vegetated), and are also matched to locations of
previous sampling events of various times. We are also attempting to match previous sampling
taxonomy by identifying macroinvertebrates, including chironomids (Diptera) to genus. By the
end of 2015, we will have sampled all or most of the areas to be remediated in the estuary, along
with appropriately-matched areas for reference.

Northwoods Cooperative Weed Management Area
Roberts, Pam; Northwoods Cooperative Weed Management Area
The Northwoods Cooperative Weed Management Area (NCWMA) is a group of state and federal
agencies, municipalities, tribes, nonprofits, community organizations, and individuals who have
come together to combat invasive species in Douglas, Bayfield, Ashland, and Iron counties in
northern Wisconsin. Anyone can participate! Because invasive plants disperse widely across the
landscape and across property boundaries, it makes sense to work together to manage them. The
NCWMA provides a forum to share information and resources, collaborate on planning, and
cooperate on invasive species management in northern Wisconsin.

Otter Creek
Brown, Treshawn; Edward Defoe, Virjinia Chaterlays, Miranda Ostrander, Jacob Reynolds, Nick
King, Muri Goseyun, Aleisha Fox; Fond du Lac Ojibwe School
We eighth-graders at Fond du Lac, are studying at Otter Creek and our poster will present the
data we collected. We collected between September 2013-January 2014. Otter Creek flows into
the St. Louis River, which flows into Lake Superior. We are testing dissolved oxygen, transparency,
temperature, pH, and macroinvertebrates.
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St. Louis River Area of Concern: Pickle Pond Fish Inventory
Czypinski, Gary and Henry Quinlan; U.S. Fish and Wildlife Service
During June, 2013, the U.S. Fish and Wildlife Service (USFWS), Ashland Fish and Wildlife
Conservation Office, Ashland, Wisconsin, conducted a survey of the fish species in an 8.9-acre
pond identified as “Pickle Pond,” Superior, Wisconsin. Pickle Pond is located in the St. Louis River
AOC, and has been designated as a “Remediation to Restoration” project. A remediation to
restoration project indicates the site has legacy sediment contamination in need of remediation
and habitat in need of restoration. The survey was conducted at the request of the USFWS
Ecological Services Field Office, Madison, Wisconsin, in support of restoration efforts. Two short
railroad trestles provide surface water connection and fish passage between the SLRE and Pickle
Pond. A total of 15 trap nets were fished for two nights. A total of 376 fish were captured
consisting of 17 species, including species uncommon in the SLRE. A total of 73 turtles were also
captured consisting of two species. No fish or turtles were observed with tumors or other
deformities. The majority of fish captured in Pickle Pond were juveniles. Pickle Pond is being
utilized as a nursery predominantly by forage species. Given the small size, shallow water depth,
silt substrate, and limited surface water connection to Pickle Pond, the fish species diversity (17
species) was relatively high. The shallow depth (< 0.3 m) and silt substrate in the south end
supported a dense growth of aquatic vegetation that may reduce fish passage in and out of the
south opening. Dense and broad coverage of aquatic vegetation and potential for high water
temperature could result in low dissolved oxygen levels in late summer and early autumn. These
conditions would likely reduce fish species diversity and favor species tolerant of low dissolved
oxygen, such as bullheads (black bullhead Ameiurus melas, and brown bullhead Ameiurus
nebulosus).
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Bioavailability of PAHs in the 21st Avenue West Restoration Site
Brennan1, Amanda and Nathan Johnson2
1
Water Resources Science; University of Minnesota Duluth
2
Civil Engineering, Water Resources Science; University of Minnesota Duluth
In the summer of 2013, an ongoing pilot scale project in a high priority restoration area
(embayment of 21st Avenue West) utilized navigational dredged materials from the DuluthSuperior harbor for restoration of shallow water habitat with the goal of removing BUIs. The
placement of the dredged material, in effect, acts as a cover for areas that are affected by
moderate or low-levels of legacy sediment contamination. Utilizing solid-phase microextraction
(SPME), the bioavailability of PAHs was quantified in sediments within the embayment before the
placement of dredged material and in sediments from the navigational areas that were dredged.
SPME provides a matrix independent measure of contaminants dissolved in the porewater, and
thus a realistic estimate for the contaminants to which organisms are exposed. We observed (1) a
range of sediment carbon concentrations of approximately 1 to 6% and (2) complex matrices
including oil streaks, coal, and wood chunks and chips within the sites sampled this summer, both
factors that can affect contaminant bioavailability. Bulk sediment analyses at sites within 21st
Avenue West showed higher PAH concentrations in areas covered by dredged material; however,
porewater measurements with SPME suggest that the highest concentrations of bioavailable
PAHs are near the outfalls of Miller and Coffee Creeks. Porewater PAH concentrations in dredged
areas were less than or approximately equal to porewater concentrations in sediments in the
embayment pre-placement, with the exception of one navigational dredged site. The dredged
material at this site had higher porewater PAH concentrations and a different distribution of
lower molecular compounds compared to other sites.

Lake Superior Watershed Framework for Assessment of Wetland Services
O’Halloran1, Sue, Mike Gardner2, Sarah Wilkins3
1
Lake Superior NERR, 2Northflow LLC, 3Nelson Institute for Environmental Studies
The Lake Superior Watershed Framework for Assessment of Wetland Services project engages
local stakeholders, natural resource managers and scientists in a collaborative process that
utilizes a watershed framework to prioritize areas for wetland restoration and preservation in the
Douglas County portion of the Lake Superior Basin. There are several goals for this project and
this poster will focus on a description of the initial assessment phase of a collaborative learning
process that sought to clarify stakeholders’ perceptions of the issue, identify knowledge gaps and
capture ideas about possible solutions. Interviews were conducted during the summer of 2013
and the results were utilized to develop a situation map that represented the perceptions of the
diverse Douglas County stakeholder group participating in this project.
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An Inexpensive, Temporally Integrated System for Monitoring Occurrence and
Biological Effect of Aquatic Contaminants in the Field
1

Kahl Michael D.; Daniel L. Villeneuve1, Elizabeth A. Makynen1, Carlie A. LaLone1, Kathleen M.
Jensen1, Megan E. Hughes1, Evan P. Eid1, Elizabeth J. Durhan1, Gerald T. Ankley1, Kyle E. Stevens2 ,
Jenna E. Cavallin2, Anthony L. Schroeder3 , Bruce A. Holmen4, Jason P. Berninger5
1
U.S. EPA Mid-Continent Ecology Division, Duluth, 2ORISE Program, 3University of Minnesota,
4
EMR, 5National Research Council
Assessing potential biological impacts of complex mixtures of contaminants in aquatic
environments is an ongoing challenge for ecotoxicologists. Instrumental analysis of site waters
alone can identify contaminants but provides only limited insights as to possible adverse effects,
due to factors such as the presence of unknown/unmeasured chemicals, mixture interactions and
uncertainties in bioavailability. As a consequence, it is necessary to complement analytical
determinations of the occurrence of contaminants with different measures of possible biological
effects. Our lab currently is conducting studies associated with the Great Lakes Restoration
Initiative (GLRI) to develop effects-based methods for assessing the effects of contaminants at
different Great Lakes Areas of Concern (AOCs). A component of this work involves caged fish
(fathead minnow) exposures. Previous caging studies with the fathead minnow have used a wide
variety of test systems, depending on variables such as study objectives, water body
characteristics, available materials, etc. For our GLRI studies we wanted to develop and
implement a relatively standardized test system suitable for the wide range of
habitat/deployment situations encountered at Great Lakes AOCs. In addition to a caging system
for the fish, we sought to develop an automated device for collection of composite water samples
which could be simultaneously deployed with the cages, and would reflect a temporally
integrated exposure of the animals. The water samples then could be used for targeted analysis of
specific chemicals of interest, and/or determination of biological “activities” of concern (e.g.,
estrogenicity) using in vitro systems. A description of the in situ caging systems and a relatively
simple and inexpensive (<500 USD) time-integrated water auto-sampler will be presented. The
fundamental design, construction and use of the composite sampler, along with cage and sampler
performance, fish survival and recovery, site conditions and adaptability will be discussed. This
abstract does not necessarily reflect official Agency EPA Policy.

Douglas County Aquatic Invasive Species Program
Sanda, Carrie; University of Wisconsin-Superior, Lake Superior Research Institute
The Douglas County Aquatic Invasive Species (AIS) Program is a collaborative effort between the
Douglas County Land and Water Conservation Department and the Lake Superior Research
Institute. Program funding is provided by an AIS Education, Prevention, and Planning grant from
the Wisconsin Department of Natural Resources through summer of 2015. The program has three
main focuses: Education and Outreach, Monitoring, and Control.
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Status of the Lake Superior Lakewide Action and Management Plan (LAMP)
1

Lohse-Hanson, Kari, John Jereczek2 and Cherie Hagen3
Minnesota Pollution Control Agency, 2Minnesota Department of Natural Resources, 3Wisconsin
Department of Natural Resources
1

As the largest U.S. tributary to Lake Superior, there is an integral connection between water
quality in the St. Louis River and Lake Superior. The purpose of this poster will be to update St.
Louis River stakeholders with a broad overview of the status of the Lake Superior Lakewide Action
and Management Plan (LAMP). Topics will include the state of the lake; progress towards the goal
of zero discharge and zero emission; recent and ongoing LAMP projects; summary of the status of
other Areas of Concern around Lake Superior; the role of LAMPs in the renewed Great Lakes
Water Quality Agreement; and the 2016 Year of Intensive Monitoring. Under the topic of “state of
the lake,” findings from the 2013 Lake Superior Coordinated Science and Monitoring Initiative
Workshop will be summarized. This will include the increasing mercury trend in Lake Superior fish,
changes in prey and predator fish populations, and climate change modeling. Under the topic of
“LAMP projects,” featured projects will include the Zero Discharge Demonstration Program
Lessons Learned, unwanted medication and hazardous waste collection and disposal, climate
change adaptation, natural gas, and human mercury biomonitoring.
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An Assessment of the Physical Factors that Trigger Landslides and the Relative Impact of
a 500-Year Flood Within the Red River Breaks (Wisconsin/Minnesota)
Kotz; Ashley, Andy Breckenridge, Rachel Breckenridge, Crystal Lambert
University of Wisconsin-Superior
The 7.2-mile long Red River is a tributary of the SLRE in far southwestern Lake Superior. The river
downcuts a clay plain from a former glacial lake making the area highly susceptible to landslides
when the clay becomes saturated. Landslides along the valley walls of the Red River result in
higher stream turbidity and increased sedimentation within the St. Louis estuary, negatively
impacting aquatic organisms and requiring dredging in the harbor. In June 2012, nine inches of
rain fell within a 24-hour period, triggering many new landslides within the Red River watershed.
By digitizing pre- and post-flood landslides using aerial photographs and ArcGIS, we assess the
relative impact of the June 2012 flood. In Wisconsin, we digitized 577 landslides between the
years 1948 and 2009 flood. The flood generated 961 new landslides in the same area. Regardless
of age, the landslides share an average slope of 22 degrees and the majority have south-facing
aspects. We use landscape characteristics that typify landslide areas (slope, aspect, stratigraphic
position) to create a hazard risk map using a logistic multiple regression technique. Failures
appear to have been increasing in frequency even prior to the extraordinary 2012 flood, which
suggest extreme precipitation events may have increased in frequency.

Patterns of Under Ice Dissolved Oxygen Concentrations Along Transects of ClayInfluenced Bays in the St. Louis River Estuary
Mutchler1, Josh, Shon Schooler2, Tracey Ledder2, Ralph Garono3
University of Wisconsin-Superior, Lake Superior National Estuarine Research Reserve, Natural
Resource Research Institute
Dissolved oxygen is an important component of aquatic ecosystems and affects living organisms
from fish to bacteria and influences ecosystem functions such as carbon and phosphorus cycling
and mercury uptake. Although it is a standard parameter studied in water quality sampling, it is
rarely measured in the winter under the ice. Anecdotal reports indicated anoxic zones in the clay
influenced bays within the SLRE. A study was designed to investigate these reports. In February
and March 2013 we measured under ice dissolved oxygen concentration, conductivity, salinity,
pH, temperature, depth, turbidity, chlorophyll concentration, and ice thickness along transects
from inner bay (or river channel) to mouth in six bays, two of which were fed by clay influenced
rivers (Nemadji and Pokegama). We also recorded these parameters in the St. Louis River main
channel from the base of the first dam to its confluence with Lake Superior. In addition we
measured light penetration (PAR) through ice and snow and ice alone. Ice thickness varied from
49 to 81 cm and ice cover was complete throughout the estuary at the time of sampling.
Dissolved oxygen concentration (DO) varied from to 2.2% (0.30 mg/L) to 96.1% (14.02 mg/L).
Interestingly, lowest DO was found related to the Pokegama River and increased as the river
approached the main channel of the St. Louis River, however this pattern was not found for the
Nemadji River. In this poster we present the data and potential reasons for the observed patterns
and ecological consequences.
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Where Have All the Crayfish Gone? Distribution of Native and Invasive Crayfish in the
St. Louis River Estuary
Tudor1, Kara, Shon Schooler2
1
University of Wisconsin-Superior, 2Lake Superior National Estuarine Research Reserve
The rusty crayfish, Orconectes rusticus, is a species of crayfish that originates from the Ohio area
and is currently invading lakes and rivers of Northern Wisconsin. The rusty crayfish has been
found to disrupt aquatic ecosystems; reducing native crayfish (Olden et al. 2006), fish, insect, and
plant communities (Gunderson 2008). However, few studies have examined their presence and
environmental effects in the Lake Superior Basin. In 1999, Minnesota Sea Grant sampled rusty
and native crayfish at 84 locations in the SLRE. They found two rusty crayfish in Superior Bay and
87 native crayfish throughout the estuary (O. virilis, O. propinquus, and O. immunis). In 2013 the
Lake Superior National Estuarine Research Reserve (LSNERR) set out to replicate the study;
including measures of habitat, substrate, vegetation, and calcium levels within the SLRE, from the
Upper SLRE to its convergence with Lake Superior. The LSNERR set 148 traps from June to August,
2013, using the same methods as the previous study, except using two types of bait (beef liver
and fish), whereas the Sea Grant study used only fish. Despite a greater sampling effort, the
LSNERR caught only three native crayfish (all O. virilis) during the study. Calcium levels were found
to be high enough (above 2.5 ppm) to support rusty crayfish populations (Olden et al. 2006).
Additional research is needed to determine what happened to the crayfish in the estuary from
1999 to 2013.

Mapping Green Infrastructure with a High-Resolution Land Cover Map in a Forest-urban
Watershed
Stueve1, Kirk; Hollenhorst2, Tom; Kelly2, Jack; Host1, George, and Johnson1, Lucinda
1
Natural Resources Research Institute- University of Minnesota Duluth, 2U.S. Environmental
Protection Agency
The potential benefits of green infrastructure in improving water quality and mitigating flood
severity/frequency of forest-urban watersheds are well known. However, there is a dearth of
research specifying the exact quantity, type, and spatial distribution of green infrastructure at
different spatial scales that is necessary to balance efficient development with environmental
goals. Relatively coarse 10- to 30-m data sets are commonly used to map land cover and link it
with water quantity or quality. However, most forest-urban watersheds contain rapid land cover
changes across short distances and it is difficult to accurately quantify these changes with coarse
data. We applied object-based image analysis to a suite of geospatial data extracted from online
archives and different remote sensing platforms in order to construct high-resolution maps (0.5
m) of land cover and percent tree canopy over impervious surfaces in the Miller Creek watershed.
The accuracy for most classes was near 90% or higher, indicating our approach worked well and
that it would be worthwhile to automate the procedure so it can be efficiently applied across
large areas.
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The University of Wisconsin-Superior's Lake Superior Research Institute
Sanda, Carrie; University of Wisconsin-Superior, Lake Superior Research Institute
The Lake Superior Research Institute (LSRI) was founded in 1967. Its mission is to conduct
environmental research and provide environmental education and outreach in the Great Lakes
Region. It is headed by Dr. Mary Balcer, a zooplankton expert and member of the UW-Superior
Natural Sciences Department. Major LSRI research efforts have focused on monitoring aquatic
ecosystems and biological communities, ballast water treatment research, biodiesel fuel research,
invasive species monitoring, and toxicity testing. Major education and outreach efforts include
aquatic invasive species, coastal wetland and stream volunteer monitoring programs, natural
resource planning with local governments, and Lake Superior ecology programs conducted on the
LL Smith Jr., the UW-Superior’s retired research vessel. Faculty and academic staff at LSRI
routinely partner with government and private organizations to collect and analyze data, develop
data software, and deliver educational programs that address environmental and natural
resource management issues in the Lake Superior Basin. LSRI also hires many UW-Superior
students each year, giving them the opportunity to work directly on field studies and in LSRI
laboratories.

A Review of the Western Lake Superior Basin Erosion-Sediment Control Project; the Red
Clay Research and Demonstration Project
Jereczek1, John and Paul Sandstrom2, et al.
1
Minnesota Department of Natural Resources, 2Laurentian Resource Conservation and
Development
The Red Clay Project was a research and demonstration project completed in 1980 and sponsored
by five soil and water conservation districts from two states. The local district supervisors were
committed to the task of seeking practical solutions to the many forms of red clay erosion and the
resulting water quality problems. The overall objectives of this project were to demonstrate
economically feasible methods of improving water quality, to assess the capabilities of existing
institutions to cooperatively implement a pollution control program and to provide data and
recommendations that could be used in future programs. This poster is a review of the
recommendations that came out as a result of this extensive research and management project.
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Appendix A. 2014 Survey Results from SLRE Summit
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