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PROLOGUE

As is the case for all of recorded history, there remains a long and unbroken chain of events which
preceded the St. Louis River System Remedial Action Plan. One of the most significant of these was the
1909 signing of the Boundary Waters Treaty between the United States and Great Britain [Canada was
not a sovereign nation at this time]. The 1909 Boundary Waters Treaty established the International Joint
Commission (IJC) as the bi-national organization responsible for the Great Lakes and other international
boundary waters. The three principal responsibilities entrusted to IJC by the 1909 Treaty included the
regulation of Great Lakes water levels, an obligation to carry out specific studies as requested by the
parties, and as arbitrator for international water resource disputes. As one of it’s first responsibilities, IJC
was asked to conduct a study of water quality problems resulting from discharges of raw sewage into the
Great Lakes. 1JC issued a report in 1919 that strongly recommended the establishment of a comprehensive
treaty to combat such problems and to protect Great Lakes water quality. This recommendation was
virtually ignored.

Degradation of the Great Lakes ecosystem proceeded for years before mounting scientific evidence and
public pressure compelled the governments of the United States and Canada to enact the 1972 Water
Quality Agreement. The circumstances that provoked this precedent setting action included wide spread
and pervasive algae blooms in the lower Great Lakes, disease outbreaks attributable to discharges of raw
sewage, and the devastating impact of the 1940s invasion of the sea lamprey on Great Lakes fisheries
resources. These issues culminated in 1955 with the establishment of the Great Lakes Fisheries
Commission (GLFC) and the 1972 signing of the Great Lakes Water Quality Agreement. Control of the
sea lamprey served as the impetus for the 1955 establishment of GLFC. The 1972 Water Quality
Agreement required that the governments take specific steps to reduce the discharge of conventional
pollutants and signaled a commitment to reverse the progressive decline and deterioration of the Great
Lakes ecosystem.

There were noticeable improvements in Great Lakes water quality following the implementation of the
1972 Water Quality Agreement. An estimated nine billion dollars was expended in controlling
conventional pollutants by the upgrading or creation of waste water treatment plants. In the years
following the signing of the 1972 Agreement, continued monitoring and research made it clear that toxic
chemicals in the environment presented a threat equal or greater in significance than that posed by
conventional pollutants. The gravity of this realization brought the signatories of the Water Quality
Agreement together to amend the Agreement in 1978. The 1978 Agreement retained the essential
components of the 1972 Agreement and added a new focus on toxic pollutants. After period of time, it
became obvious that the amendments to the Agreement lacked an effective means of implementation. In
1987, the Agreement was modified to establish Remedial Action Plans (RAPs) as one of the principal
mechanisms to implement provisions of the Agreement and to address the most severely impacted
geographic areas around the Great Lakes Basin. The plans themselves are to embody a comprehensive
ecosystem approach and to include substantial citizen participation.



EXECUTIVE SUMMARY

The Transformation and Legacy of the St. Louis River Area of Concern

Settlement and the consequent development of the lower St. Louis River and its watershed followed a pattern
similar to other Great Lakes Areas of Concern (AOC). The shoreline and open waters of the river’s mouth or
estuary were transformed from a large, shallow, marshy area, to the slips and waterfront operations which make
it one of the largest ports on the Great Lakes today. In this transformation, an estimated 3000 acres of open water
and wetlands were filled and another 4000 acres of the harbor or estuary dredged. Other major hydrologic
modifications included the development of 630 miles of drainage ditches in the western and central parts of the St.
Louis River Watershed, the creation of a lake reservoir system, and the placement of five hydro-power dams in the
river reach from the City of Cloquet, Minnesota to the upper reaches of the estuary. Each of these changes and
many others have altered historic hydrologic conditions. Some of the known consequences of these physical
alterations are manifested as barriers to fish movement, changes in flow regimes and aquatic habitats, and in the
delivery of storm water and its associated pollutants.

The St. Louis River has undergone a long history of degradation resulting from pollution. As a consequence of a
1928 - 1929 investigation, the Minnesota State Board of Health classified the river reach from the City of Cloquet
to Lake Superior as "pollutional”. A follow up study in 1948 confirmed the 1928 study’s classification of the river
and concluded that 20 years had elapsed with significant increases in waste discharges and no improvements in
treatment. Oxygen deficiencies and sludge deposits in river bottom areas were commonplace at this time.
Complaints of tainted fish flavor and fish kills were also frequent occurrences from the 1940’s through 1970%s. A
1967 fisheries potential study reported that "fish caught in the river reportedly have a very strong flavor and are
scarcely edible without strong seasoning". Fish kills occurred at various intervals during late spring and summer
from 1956 to 1980. Waste water treatment improvements in the 1980s alleviated most of the problems associated
with discharges of conventional pollutants. Issues of toxic substances in the environment have since moved to the
forefront of the public agenda, as evidenced by issuance of fish consumption advisories. Minnesota and Wisconsin
issued fish consumption advisories for the presence of toxic residues in fish in the St. Louis River in 1985.

Major industrial and municipal discharges to the St. Louis River were occurring throughout the time frame when
fish kills and tainting problems were commonplace. Industrial byproducts were discharged, as one example, from
the a ravine/stream on the northern edge of the US Steel/Duluth Works Site to the St. Louis River for some 65
years. Wood products industries in Cloquet also discharged a variety of wastes to the river for over 75 years. These
sources were joined by an agglomeration of industrial and municipal point sources from both Minnesota and
Wisconsin that discharged into tributaries, slips, and at a multitude of locations in St. Louis or Superior Bay.
Establishment of the Western Lake Superior Sanitary District in 1978 consolidated the Minnesota industrial and
municipal dischargers into a single waste treatment plant and had a significant positive impact on river water
quality. In the past, studies had characterized the lower St. Louis River as eutrophic. With the start up of the
treatment plant, dissolved oxygen deficiencies and the frequency of violations diminished from 25% to less than
1% over the period of 1979-87. Another study estimated that total phosphorous loadings from nine former sewage
treatment plants had been reduced by about 80%.
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Where and What is the Area of Concern?

The St. Louis River System is varied and complex, and includes several major bays and tributaries. The term "St.
Louis River System Area of Concern" is used to describe the geographic area being addressed by the RAP, without
naming all of the individual regions and waterways it represents. The St. Louis River System RAP primarily
focuses on the St. Louis River below Cloquet, including St. Louis Bay, Superior Bay, Allouez Bay and the lower
Nemadji River. The 39 river miles of the St. Louis River between the City of Cloquet and its entrance to Lake
Superior has been the region of most intense water uses, development, and industrial activities on the River
throughout the period of settlement. The RAP also considers activities throughout the St. Louis and Nemadji River
watersheds which affect water quality. Atmospheric sources which may originate beyond the watershed are also
considered.

What Do We Know About Pollutant Sources in the Area of Concern?

A multitude of lingering historical problems and continuing sources of pollution contribute to the degradation of
the aquatic ecosystem of the St. Louis River system. The significance of individual sources to the overall problems
may never be truly known. These sources are largely and collectively responsible for the integrity of the lower
river, including its contaminated fish and sediment.

Historical discharges have left continuing problems: sediments contaminated with mercury, PCBs, dioxins,
polynuclear aromatic hydrocarbons (PAHs), and a variety of other metals and organic compounds. These
contaminants have been found throughout sediments in the area of concern, although large regions have not been
sampled. Certain areas have been identified as having particularly elevated levels of sediment contaminants:

@)) The embayment that receives discharge from WLSSD, and historically received discharge from previous
treatment plants in Duluth, MN;

) The Interlake Superfund site vicinity in Duluth, MN;

3) The U.S. Steel Superfund site vicinity in Duluth, MN;

@) Newton Creek and Hog Island Inlet of Superior Bay in Superior, WI;

®) Crawford Creek wetland/Koppers Co. vicinity in Superior, WIL.

Ateach of these locations, a variety of polynuclear aromatic hydrocarbons and/or heavy metals (i.e., mercury, lead,
arsenic, etc.) have been detected at elevated levels in bottom sediments. In addition, degraded communities of
bottom dwelling organisms have been documented at the Interlake and Newton Creek/Hog Island Inlet sites.
Contaminated sediments in the five areas listed above may act as sources of contaminants to the overall ecosystem
of the lower river and estuary.

In addition to continuing contributions of contaminants from these sites, other established or potential pollutant
sources include continuing industrial and municipal discharges and a significant number of major and minor
landfills. Point source dischargers contribute a range of toxic and conventional pollutants to the St. Louis River
Area of Concern. The major active discharges are the Western Lake Superior Sanitary District, the City of
Superior, Murphy Oil and Superior Fiber Products. Annual loadings estimates of heavy metals and organic
compounds from these sources range from undetectable to 11,000 pounds per year. Among the landfill sites are
the Superior-Wisconsin Point Landfill, the Engineers Realty Landfill in Duluth, and the Potlatch Landfill in
Cloquet, MN. In addition, a compilation of records for the last decade has shown continuing inputs of untreated
sewage, industrial wastewater, and petroleum products through bypassing, spills, and other accidental releases.
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Little quantitative information exists for the multitude of waterborne non-point sources of pollution delivered to
the St. Louis River. Of these sources, groundwater and surface water represent two of the principal mechanisms
for the transport of non-point sources of pollution. No systematic attempt has been undertaken to assess the
significance of groundwater as a pollutant source, despite the existence of a number of contaminated sites within
the drainage basin of the St. Louis River system. Investigations are generally carried out within the context of
specific sites and focus on human health considerations.

The significance of the other principal transport mechanism, surface water, also remains poorly defined. There is
a serious lack of data from the AOC’s urban areas which quantify pollutant inputs from the 30 or so tributaries that
drain the steep slopes of the City of Duluth and from the numerous small streams which dissect the semi-
impermeable red clay region of Superior, Wisconsin. Most of what is known about non-point source pollution in
the St. Louis River AOC is of general knowledge. For instance, constituents commonly identified in urban storm
water by the U.S. Environmental Protection Agency’s (EPA) National Urban Runoff Program (NURP) included
sediment, nutrients, trace metals, hydrocarbons, and chlorides. It would be reasonable to expect the same range
of pollutants in surface water runoff from the AOC. The significance of sediment loading is well illustrated by the
150,000 to 200,000 yds® of sediment dredged annually from the Duluth-Superior Harbor. One half of this amount
is believed to originate from the Nemadji River. The cost of managing this sediment is approximately $7.00 per
cubic yard.

Atmospheric deposition represents another important mechanism for the delivery of non-point source pollutants
to Lake Superior and to a lessor degree, the AOC. Studies indicate that most long-range transport of air pollution
to northern Minnesota, and presumably Lake Superior and the St. Louis River, originates from the Ohio River
Valley, the St. Louis, Missouri region, and from the Texas/Louisiana oil and petro-chemical complexes. There are
also 63 local sources which are authorized by the states of Minnesota and Wisconsin to emit particulates, lead,
carbon dioxide, sulfur dioxide, nitrogen oxides, and/or total volatile organic compounds. Some of the substances
emitted locally are considered toxic. Atmospheric deposition is believed to contribute less than 30% of the mercury
found in the St. Louis River Estuary. The primary source of mercury is the wastewater discharge for the Western
Lake Superior Sanitary District (WLSSD) facility. Due to the large surface area of Lake Superior, atmospheric
deposition constitutes 88% of the PCB loadings. The contribution of PCBs to the St. Louis River has not been
quantified. Sources of atmospheric PCBs include the WLSSD sludge incinerator, local waste oil burners, and
distant emissions. There is very little information on atmospheric deposition of dioxin to the St. Louis River.
While there are at least two local sources (WLSSD and Potlatch), much of the dioxin could originate from distant
sources.

Summary of IJC’s 14 Beneficial Use Categories in the St. Louis River AOC

The International Joint Commission developed 14 impaired use categories to designate Great Lakes Areas of
Concern. Impaired use criteria, which are summarized on the following pages, provide a framework for the
development of RAPs. Status of these categories serve as indicators of past actions and of the biological, physical,
and chemical integrity of the resource. The impaired use categories and the goals of the RAP Citizens Advisory
Committee will guide development of recommendations during Stage II. The ultimate goal of Stage II and its
implementation being to restore impaired uses and to protect those unimpaired.
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1JC Impaired Use Criteria Summary for the St. Louis River AOC

Impairment Identified in AOC

1JC Criteria Reason Comments

Fish Consumption Adpvisories issued by MN PCBs, dioxin, mercury
Advisories and WI

Degraded Fish Impact of ruffe (exotic fish -

Populations species)

Degraded Wildlife Decline in threatened and -

Populations endangered Species

Fish Tumors and
Other Deformities

Observations in 1991
(harbor) and 1985
(Crawford Creek)

Data on incidence of
tumors and deformities
needed

Degradation of
Benthos

Documented at Stryker
Bay/Hog Island Inlet

Surveys are needed to
document extent of
problem in AOC

Restrictions on
Dredging

Contaminated sediment

Data lacking for many
parts of the AOC

Excessive Loading
of Sediments and
Nutrients to Lake
Superior’

High Sediment/Nutrient
Load from AOC

Beach
Closings/Body
Contact

Sewage bypasses

Probable site specific
bacterial problems from
bypasses, spills, etc.

Degradation of
Aesthetics

Aesthetics of water
degraded by oily materials
at Stryker Bay/Interlake and
at Hog Island/Newton Creek

Other areas may have
aesthetic impairment

Loss of Fish and

Documented loss of habitat

Continuing loss of

Wildlife Habitat at Stryker Bay and Hog physical habitat limits
Island due to Contamination | population
Impairment Not Clear
Fish Tainting Historical problem, Clarify existence or extent

currently conflicting
evidence

of fish tainting in Stage II

Bird or Animal
Deformities or
Reproductive
Problems

Low reproductive success in
common terns - reasons not
clear. Potential factors
include toxics, competition,
physical habitat loss.

Additional data on toxics
in terns and other species
needed.




1JC Impaired Use Criteria Summary for the St. Louis River AOC

Not Impaired Currently
Wildlife No advisories issued Limited data
Consumption
Advisories

Restrictions on
Drinking Water
Consumption

Drinking water not taken
from AOC

Concerns for spills

Eutrophication or

High nutrient levels, but no

High nutrient loading to

Undesirable Algae’ clear evidence of Lake Superior is of
eutrophication concern

Added Costs to No impairment currently Zebra Mussel could cause

Agriculture or problems

Industry

Degradation of
Phytoplankton and
Zooplankton

No evidence of impairment | Future impairment
possible due to exotics

(BC and Zebra Mussel)

' Adaptation of Eutrophication Criteria to Fit Local Conditions
’IJC Eutrophication Criterion not Impaired, see "Excessive Loadings" Criterion

Restrictions on Fish Consumption

1JC Listing Criteria: When contaminant levels in fish or wildlife populations exceed current standards, objectives, guidelines,
or public health advisories are in effect for human consumption of fish or wildlife. Contaminant levels in fish and wildlife must
be due to contaminant input from the watershed.

Is the Beneficial Use Impaired? -Yes

The states of Wisconsin and Minnesota issue fish consumption advisories for Lake Superior and the St. Louis River. Advisories
are issued for the presence of mercury, dioxin, and polychlorinated biphenyls (PCBs) in fish tissue. Fish tissue residues of
mercury and PCBs also exceed the .5 mg/kg and .1 mg/kg standards established in the 1978 Great Lakes Water Quality
Agreement for the protection of aquatic life and fish consuming birds.

Degraded Fish and Wildlife Populations

1JC Listing Criteria: When fish and wildlife management programs have identified degraded fish or wildlife populations due
to a cause within the watershed. In addition, this use will be considered impaired when relevant, field validated, fish or wildlife
bioassays with appropriate quality assurance/quality controls confirm significant toxicity from water column or sediment
contaminants.

Is the Beneficial Use Impaired? -Yes

During the period of severe organic pollution before 1979, fish populations were degraded and fish kills were common. Fish
populations have been recovering from that era because of improvements in wastewater treatment. However, fish populations
are now adversely affected by the proliferation of the ruffe, an exotic species first found in the AOC in 1987. Other exotics
threaten fish populations. The potential effects of toxic substances on fish population health in the AOC is largely unknown.
Continuing loss of physical habitat also threatens populations. The loss of wetland habitat and the infestation of the exotic
plant, purple loosestrife, have the potential to cause declining fish and wildlife populations. Little population data is available
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for wildlife with the exception of colonial nesting birds in the AOC. Populations of the common tern and the piping plover
(threatened and endangered species) have declined probably due to a combination of local and regional factors.

Fish Tumors and Other Deformities

1JC Listing Criteria: When the incidence rates of fish tumors or other deformities exceed rates at unimpacted control sites or
when survey data confirm the presence of neoplastic or preneoplastic liver tumors in bullheads or suckers.

Is the Beneficial Use Impaired? -Yes

Observations suggest that fish tumors and deformities represent an impaired use in the St. Louis River estuary. However, at
present, there are no studies which document the incidence rates of tumors in fish. Additional work is needed to fully determine
the incidence of fish tumors and deformities in the AOC.

Degradation of Benthos

1JC Listing Criteria: When the benthic macroinvertebrate community structure significantly diverges from unimpacted control
sites of comparable physical and chemical characteristics. In addition, this use will be considered impaired when toxicity (as
defined by relevant, field validated, bioassays with appropriate quality assurance/quality controls) of sediment associated
contaminants at a site is significantly higher than controls.

Is the Beneficial Use Impaired? -Yes

Degradation of benthos has been documented in two areas: Stryker Bay/Interlake Superfund Site, and Newton Creek/Hog
Island Inlet of Superior Bay. Investigations conducted in 1989-1991 indicate degraded benthos in these areas.
Macroinvertebrate surveys in Stryker Bay show a marked paucity in numbers and diversity. In Newton Creek/Hog Island Inlet,
tests have demonstrated sediment toxicity to benthic organisms. Although contaminated sediments may be causing degradation
in other river areas, no system-wide benthic studies have been conducted.

Restrictions on Dredging

1JC Listing Criteria: When contaminants in sediments exceed standards, criteria, or guidelines such that there are restrictions
on dredging or disposal activities.

Is the Beneficial Use Impaired? -Yes

Restrictions on dredging is a use that can be clearly identified as impaired in the St. Louis River AOC. Sediments in many
parts of the AOC exceed guidelines developed by regulatory agencies to characterize in-place sediments and contain a variety
of toxic, bio-accumulative contaminants which have been shown to cause adverse effects to aquatic and terrestrial organisms.
Serious economic and social consequences are also imposed upon some resource users through special dredging requirements
and obligations for long term sediment containment.

Excessive Loading of Sediment and Nutrients to Lake Superior

Listing Criteria: Adaptation of 1JC criteria to fit local conditions.

Is the Beneficial Use Impaired -Yes

Despite high levels of phosphorous in AOC waters, little evidence exists of widespread or pervasive water quality problems
associated with eutrophication. Algal growth may be suppressed in the lower St. Louis River by persistent turbidity and it’s
consequent light limitations. Nonetheless, these excessive loadings of this phosphorous and sediment to Lake Superior remain

a concern. Excessive loadings of sediment and nutrients to Lake Superior are of importance to fish habitat and the trophic
status of littoral and/or near shore areas.
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Beach Closings, Body Contact

1JC Listing Criteria: When waters, which are commonly used for total body contact recreation, exceed standards, objectives,
or guidelines for such use.

Is the Beneficial Use Impaired? -Yes

Water quality data indicate that improvements have occurred in bacterial contamination levels since the 1970s. Episodic
sources such as sewage bypasses and marine traffic, however, continue to represent sources of localized bacterial
contamination. Body contact recreation is considered impaired because of documented sewage bypasses into the St. Louis
River system from Wisconsin and Minnesota sources.

Degradation of Aesthetics

1JC Listing Criteria: When any substance in water produces a persistent objectionable deposit, unnatural color or turbidity,
or unnatural odor (e.g., oil slick, surface scum).

Is the Beneficial Use Impaired? -Yes

Visual inspections and complaint logs maintained by both states confirm that aesthetic values are degraded in a number of
areas in the St. Louis River Area of Concern. Oils slicks have been repeatedly observed in Hog Island Inlet and in Stryker
Embayment at the Interlake Steel Superfund Site. These areas and others should be systematically identified and addressed
through remediation or separate riparian actions.

Loss of Fish and Wildlife Habitat

1JC Listing Criteria: When fish and wildlife management goals have not been met as a result of loss of fish and wildlife habitat
due to a perturbation in the physical, chemical, or biological integrity of the Boundary Waters, including wetlands.

Is the Beneficial Use Impaired? -Yes

In the past, fish habitat in the estuary was degraded because of impaired water quality. Currently, contaminated sediments
may cause habitat degradation in several areas of the river system. Habitat degradation due to sediment contamination has
been documented in two areas: Stryker Bay (Interlake Superfund site vicinity), and Newton Creek/Hog Island Inlet of Superior
Bay. High rates of sedimentation in the estuary during the twentieth century, with ensuing turbidity and reduced light
penetration, may limit macrophyte growth and therefore limit fish and wildlife habitat. Habitat loss due to sedimentation has
not been documented for specific areas. Wetland habitat is being degraded due to the infestation of purple loosestrife. Fish
and wildlife populations have not yet been noticeably affected by this infestation, but the potential exists if the loosestrife
continues to spread.

The St. Louis River estuary has relatively large areas of undeveloped shoreline and wetland habitats, compared with many
other Great Lakes Areas of Concern. Protection of these habitats is important to the stability of fish and wildlife communities.
Critical habitats for some important fish and wildlife species have been identified and should be protected from loss through
development or other degradation. Identification of important and critical habitats in the river system will be a continuing
activity through the RAP and other planning efforts.
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Tainting of Fish and Wildlife Flavor

1JC Listing Criteria: When ambient water quality standards, objectives, or guidelines, for the anthropogenic substance(s)
known to cause tainting, are being exceeded or when survey results have identified tainting of fish or wildlife flavor.

Is the Beneficial Use Impaired? -Impairment Not Clear

Informal surveys of fisheries personnel and area game wardens indicate that fish tainting problems are no longer pervasive
and wide-spread. A fish tasting study and survey conducted in the 1980s, however, raises questions as to whether this problem
was simply transferred from upper river sites, where paper mill wastes were formerly discharged, to areas near the mixing
zone of the Western Lake Superior Sanitary District waste treatment plant. This study comparedfish trapped near the treatment
plant outfall with those from upper river sites and other parts of the estuary. Fish tasting participants judged the upper river
fish to be of better flavor than those from St. Louis Bay. To determine the present day status of fish tainting problems in the
St. Louis River, a study of a similar nature should be undertaken.

Bird and Animal Deformities or Reproductive Problems
Is the Beneficial Use Impaired? -Impairment not Clear

With the exception of colonial nesting birds, there is little population data available to characterize wildlife in the Area of
Concern. The common tern, whose populations have been extensively monitoring in the harbor, have experienced less than
desirable reproductive success. At this time, however, there is no evidence to tie the population decline to toxic contaminants
or adegraded food supply. Additional study of wildlife populations, with a particular emphasis on eagles and terns, is needed
along with information on toxic substance residues in species with aquatic based diets.

Restrictions on Wildlife Consumption

1JC Listing Criteria: When contaminant levels in fish or wildlife populations exceed current standards, objectives, guidelines,
or public health advisories are in effect for human consumption of fish or wildlife. Contaminant levels in fish and wildlife must
be due to contaminant input from the watershed.

Is the Beneficial Use Impaired? -Not Impaired Currently

No wildlife consumption advisories are in effect or under consideration for any portion of the St. Louis River AOC. There exists
concern, nonetheless, that wildlife are exposed to and may be bioaccumulating the same range of contaminants found in area
sediments and fish.

Restrictions on Drinking Water Consumption or Taste and Odor Problems

1JC Listing Criteria: When treated water supplies are impacted to the extent that: 1) densities of disease-causing organisms
or concentrations of hazardous or toxic chemicals or radioactive substances exceed human health standards, objectives or

guidelines; 2) taste and odor problems are present; or 3) treatment needed to make raw water suitable for drinking is beyond
comparable portions of the Great Lakes which are not degraded (i.e. settling, coagulation, disinfection).
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Is the Beneficial Use Impaired? -Not Impaired Currently

There are no restrictions on drinking water consumption or reports of taste and odor problems attributable to drinking water
supplies in the St. Louis River AOC. At least two conditions help explain this situation: 1) area communities do not rely on
the lower St. Louis River as a water supply source; and 2) neither Wisconsin or Minnesota classify the St. Louis River as a
water supply source for human consumption. Nonetheless, there are several notable historical events which demonstrate the
precarious nature of surface water drinking supplies in general. One of these events, which was an outbreak of typhoid fever
in 1895, prompted officials in Duluth, Minnesota to move their water intake away from the harbor to its present location
further up the north shore of Lake Superior. The 1970s discovery of asbestos fibers in the drinking water supply of Duluth
was another event which required officials to provide emergency water supplies and resulted in the construction of the City
of Duluth’s Lakewood Pumping Station. A number of people continue to express concern about the potential for water supply
contamination by spills, sewage bypasses, and chemical discharges.

Eutrophication and Undesirable Algae

1JC Listing Criteria: When there are persistent water quality problems (e.g., dissolved oxygen depletion of bottom waters,
nuisance algal blooms or accumulation, decreased water clarity, etc.) attributed to cultural eutrophication.

Is the Beneficial Use Impaired? -Not Impaired Currently

The St. Louis estuary was characterized as eutrophic prior to the improvements in wastewater treatment in the late 1970’s.
Since that time, many indicators of trophic status have shown improvements. The loading of phosphorus to the estuary from
point sources was reduced substantially. Despite the reductions in point source loadings, phosphorus concentrations in the
estuary remain at levels where eutrophic conditions might be expected. However, algal biomass in the estuary has been similar
to levels found in mesotrophic or oligotrophic waters. Reduced light penetration due to turbidity and color may be a limiting
factor for algal growth in the estuary. The high sedimentation rate as well as the high phosphorus concentrations measured
in the estuary point to the need for further work to ascertain the effects of non-point source loadings to the system and to Lake
Superior.

Added Costs to Agriculture and Industry

1JC Listing Criteria: Where there are additional costs required to treat the water prior to use for agricultural purposes (i.e.
intended for commercial or industrial applications and non-contact food processing).

Is the Beneficial Use Impaired? -Not Impaired Currently

At the present time, there are no adverse impacts or special costs incurred by industrial users of surface water in the St. Louis
River Area of Concern. At least two arguments help explain this situation: 1) the only major industrial use of the river water
is for non-contact cooling waters; and 2) Lake Superior provides an alternative water supply which is both inexpensive and
of outstanding quality. The effects of exotics species such as the zebra mussel and sewage bypasses or spills are several issues
of potential concern.

Degradation of Phytoplankton and Zooplankton Populations

1JC Listing Criteria: When phytoplankton or zooplankton community structure significantly diverges from unimpacted control
sites of comparable physical and chemical characteristics. In addition, this use will be considered impaired when relevant,
field validated, phytoplankton or zooplankton bioassays (e.g. Ceriodaphnia; algal fractional bioassays) with appropriate
quality assurance/quality controls confirm toxicity in ambient waters.



Is the Beneficial Use Impaired? -Not Impaired Currently

The information available on phytoplankton and zooplankton communities does not suggest that they are currently degraded.
Exotic species, particularly the zebra mussel (Dreissena polymorpha)and the spiny water flea (Bythotrephes cederstroemi),
threaten plankton populations. This situation, in turn, affect the fish populations that make use of zooplankton as a food source
during their juvenile life stages.
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I. INTRODUCTION
A. BACKGROUND

The Remedial Action Plan process was the result of the International Joint Commission’s (IJC) efforts to
halt the degradation of water quality in the Great Lakes. The 1972 Great Lakes Water Quality Agreement
between the United States and Canada initially focused on controlling phosphorus inputs to the lakes. The
1978 Agreement expanded the issues of concern to include the effects of toxic substances on the Great
Lakes water quality (Table I.1). The agreement adopted an ecosystem approach to water quality problems
by encouraging consideration of the interrelationship among water, air, land, and all living things.

After the signing of the 1978 Agreement, IJC identified and designated 43 areas in the Great Lakes Basin
as having impaired beneficial uses of the water resource due to pollution. Remedial Action Plans (RAPs)
are to be developed for each of the 43 Areas of Concern (AOC). The Great Lakes Water Quality
Agreement, as amended on November 18, 1987, defines AOC as "...a geographic area that fails to meet
the general or specific objectives of the Agreement, or where such failure has caused or is likely to cause
impairment of beneficial use or of the area’s ability to support aquatic life." AOCs typically include major
urban and industrial centers near rivers, harbors and connecting channels where pollution from a variety
of sources, development of shoreline areas and other ecosystem impacts have impaired beneficial uses.
Contamination from toxic substances is typically a major concern. The goal of RAPs is to define
problems and their causes, and then recommend actions and timetables to restore all beneficial uses of the
AOCs. Restoring uses is to be achieved through implementation of programs and measures to control
pollution sources and remediate environmental problems.

That portion of the St. Louis River watershed initially designated as the Area of Concern included the
section of the St. Louis River below Fond du Lac Dam, including St. Louis Bay and Superior Bay. This
definition was later expanded to include the river reach from the City of Cloquet to Lake Superior (Figure
I.1). This is the area of the river, that by virtue of population density and industrial concentration, will
be the main focus of the RAP. In addition, the Nemadji River will be included in the plan and any factor
within the St. Louis River watershed contributing to problems of the water resource will be considered
in the plan. The St. Louis River AOC is shared by Wisconsin and Minnesota and both are actively
cooperating and involved in development of the Remedial Action Plan.

The St. Louis River was originally designated an AOC due to the large loads of suspended solids,
nutrients, and biochemical oxygen demand directly discharged into the river by various industries and
communities. This pollution had significant adverse impacts on the beneficial uses of the area and placed
severe stresses on the fish populations inhabiting the area. In the early 1970’s, the adverse impacts of the
pollution and objectionable tasting fish resulted in little or no sportfishing interest. Other recreational uses
of the area such as boating and aesthetic viewing were similarly impaired.
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II. PROCESS OVERVIEW AND ORGANIZATIONAL STRUCTURE
A. PROCESS OVERVIEW

Consistent with International Joint Commission protocol, the RAP development will proceed in the
following three stages:

Stage I:  Problem Identification
Stage Il:  Action Plan
Stage Ill: Implementation

Stage | involves the identification and description of the problems in the Area of Concern. This includes
an examination of the 1JC’s "impaired beneficial use" criteria for designating areas of concern. The
sources and causes of the problems will be established in order that cleanup, restoration of impaired
beneficial uses, and protection of the resources can be undertaken.

Stage Il of the process will involve the continuation and completion of some transitional activities that
were begun in Stage |, recommendations or "action items" to solve the problems will be developed, and
a range of alternative actions to meet the RAP goals and objectives will be proposed. Overall priorities
for problems and recommendations will then be established. Finally, actions will be recommended that
achieve the goals and objectives of the RAP. The recommended actions will identify those responsible
for implementation and will include schedules for implementation to the extent possible.

Stage Il involves the implementation of the actions recommended in Stage Il. The implementation of
RAP recommendations will occur at different rates based on their difficulty and complexity. Some
recommendations may be implemented during the planning process; others will be of longer term. Stage
Il will also include monitoring to determine the effectiveness of remedial measures and to confirm
restoration of impaired uses.

B. ORGANIZATIONAL STRUCTURE

An initial RAP draft was completed in 1985 and was submitted to the EPA by the MPCA. The EPA
indicated there was a need for a more comprehensive document to address problems of the AOC and
necessary solutions and remedial actions. EPA contracted with Science Applications International
Corporation (SAIC) to put the available information and data into an appropriate RAP format. Minnesota
and Wisconsin reviewed the efforts of the consulting firm and decided that a significant change, revision,
and expansion of the document was necessary. The need to expand public input and involvement in the
RAP process was also evident.

To address these concerns, a 32-member Citizens Advisory Committee (CAC) was formed in June of 1989
to oversee the development of the RAP. The committee was to identify issues to be considered, set goals
for remedial action activities, approve the final plan, and advise the MPCA and WDNR. A list of CAC
members is included in the Acknowledgements.

The CAC formed two subcommittees, a Steering Committee and a Public Relations/Information and

Education Committee. The seven-member Steering Committee is comprised of CAC members. It guides
the CAC by organizing, developing, and recommending activities or options that the CAC may want to
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pursue. The Public Relations/Information and Education Committee, active in 1990, organized public
meetings to report on the RAP progress.

In late 1989, five Technical Advisory Committees (TACs) were formed based on the recommendations
of the CAC. The TACs provide the scientific and technical advice needed to analyze complex issues and
recommend a range of possible solutions. The TACs established are as follows: Toxics, Water Quality,
Sedimentation and Erosion, Habitat and Biota, and Institutional Arrangements.

The committees are composed of technical experts from local state and federal agencies, institutions, and
other appropriate areas. TAC membership lists are included in the Acknowledgements.

The Toxics, Water Quality, Sedimentation and Erosion, and Habitat and Biota TACs advise the CAC.
The TACs are responsible for identifying impaired beneficial uses and their causes, proposing goals and
objectives to restore such uses, and recommending innovative and active solutions to preserve and
rehabilitate the St. Louis River Area of Concern. In addition, they are asked to identify the persons and
agencies that will provide funding and implementation of the remedial measures. These recommendations
are forwarded to the Institutional Arrangements TAC for evaluation.

The mission of the Institutional Arrangements TAC is to determine how recommendations can be
implemented considering policy, economic, political, and social factors. The Institutional Arrangements
TAC examines advantages and disadvantages of recommended actions and identifies parties responsible
and necessary for implementation. The members of this TAC are representatives of groups which will
likely be implementing RAP recommendations. The Institutional Arrangements TAC will play a vital role

in Stage II.

Following the Institutional Arrangements TAC evaluation, recommendations are sent to the CAC which
then produces final recommendations in cooperation with the TACs. Overseeing these activities are the
RAP coordinators from the Minnesota Pollution Control Agency and the Wisconsin Department of Natural
Resources, the coordinators must then report back to the Environmental Protection Agency. Figure 1.1
depicts the organizational structure of the RAP.

The Toxics TAC formed three subcommittees to address the principle problem areas of fish consumption
advisories, contaminated sediments, and point and nonpoint source contamination, including atmospheric
deposition. The impaired uses examined include restrictions on fish and wildlife consumption, fish tumors
and other deformities, and dredging restrictions.

The Water Quality TAC has examined 11 different issues for the RAP:

-fish and wildlife tainting -eutrophication/undesirable algae

-water quality effects of dredging -combined sewer overflows

-failing septic systems -water quality of the St. Louis River/Bay
-beach closings -aesthetics

-bilge water disposal impacts -water suitability for industry/drinking
-fish kills

Issues addressed further include: stormwater infiltration/inflow problems and stormwater management
plans and impacts from the disposal of bilge and sanitary water from commercial and recreational
watercraft.
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Figure 1.1 St. Louis River System Remedial Action Plan Organizational Structure
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The Sedimentation and Erosion TAC formed three subcommittees to address the principal problems of
harbor dredging, urban land use, and rural land use leading to erosion. The major problem examined by
this TAC is the accelerated sedimentation from erosion which is increasing dredging operations and
altering habitat within the Area of Concern.

The Habitat and Biota TAC has examined 21 different issues for the RAP. The issues cover such topics
as:
-amphibian, reptile, mammal, and lake sturgeon populations  -bird reproductive problems

-toxic contaminant impacts on fish health -loss of habitat

-lack of knowledge regarding habitat requirements -wetland protection
-rate of system change -degradation of benthos
-fishery in recovery phase -river flow regime
-undesirable exotic species -sea lamprey

-degraded waterbird and raptor populations

The issues addressed further include: exotic species, loss of habitat, creation or enhancement of habitat,
contaminant levels and deformities in wildlife, and information on wildlife populations.
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To provide a framework to guide development of recommendations, the CAC developed 16 goals for the
RAP process.

Goals of the Remedial Action Plan

1. The achievement and maintenance of a quality of water that protects the integrity of the
ecosystem and which is amenable to safe recreational uses, including body contact recreation such
as swimming.

2. The implementation of a staged river cleanup which results in the remediation of existing
polluted sites and prevention of further degradation.

3. The establishment and maintenance of a coordinated monitoring network and information
management and analysis system for the St. Louis River System Area of Concern.

4. The identification and evaluation of all existing point and nonpoint pollution sources, including
regional airborne contributions, contaminated sediments, and episodic sources such as spills.

5. The reduction of pollutant inputs, including nutrient and sediment loadings from point and
nonpoint sources.

6. The reduction of toxic substance inputs to the St. Louis River System Area of Concern
through the following steps:

(@) water quality which meets or exceeds the ambient water quality standards of both
states for the classification of the water body;

(b) initiation or maintenance of a program of no net increase in the discharges of toxic
substances (anti-degradation policy);

(c) over the long term, execution of a program to eliminate discharges of toxic
substances; and

(d) substitution and development of nontoxic substances for use in or in connection with
industrial applications, business, home, land management, and other important users
(pollution prevention).

7. Lessening of the need for dredging through reductions in sediment loading. Establishment of
environmentally sound and economically feasible procedures for maintenance dredging and
dredged materials management.

8. Protection and restoration of fish and wildlife habitat, including fish spawning and nursery
areas, and aquatic and/or upland breeding, nesting, or migration habitats.

9. Identification and protection of remaining wetlands, including a program of no further loss
of wetlands in or along the St. Louis River or estuary, no loss of critical wetlands or wetland
functions, no net loss of wetlands in the drainage basin, and an overall policy of restoring and/or
enhancing diminished or drained wetlands. Any unavoidable wetland losses shall be compensated
for by the establishment of replacement wetlands of equal value on a two for one basis.

10. A healthy and well balanced aquatic ecosystem, where native species can live and reproduce
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naturally and are not restricted from thriving due to substrate degradation.

11. Management of the St. Louis and Nemadji River Systems in a geographically and
functionally unified manner. A coordinated approach should be taken by both states in the
planning and implementation of ecosystem programs.

12. Participation in the Remedial Action Plan process by all stakeholders, ensuring effective
community involvement in developing and implementing an achievable plan of action.

13. Planned water dependent development consistent with the other goals stated herein.

14. Expanded public awareness and understanding of the value of attaining and maintaining a
healthy ecosystem within the St. Louis River Area of Concern and the role of the individual in that
effort.

15. Enhanced variety of water oriented recreational opportunities throughout the Area of Concern,

including public access to the water and shore, trails, beaches, and facilities for fishing from shore.

16. The restoration and preservation of as much scenic beauty to the area as possible.
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[ll. ENVIRONMENTAL SETTING

A. INTRODUCTION Figure 111.1

St. Louis River Watershed
The St. Louis River is the second largest tributary to Lall:e
Superior. The river's 66 cubic meter per second mean ann
discharge is exceeded only by that of the Nipigon River. The
St. Louis River watershed consists of 3,634 square miles| i
northeastern Minnesota and 263 square miles in northweste
Wisconsin (State of Minnesota, 1964). A majority of thg
watershed lies within the lower half of St. Louis County in
Minnesota with small sections in Aitkin, Itasca, Lake and
Carlton counties in Minnesota, and Douglas county |n
Wisconsin (Figure IIl.1, 111.3). The morphology of the St
Louis River drainage basin could be characterized as diversé.
From its source at Seven Beaver Lake, the river flows in| a
southwesterly direction 179 miles to the estuary near Lake
Superior (MDNR, 1979). As the river approaches Duluth and
Superior, it takes on the characteristics of a freshwater estuary
This approximately 12,000-acre estuary is characterized |by
numerous backwater areas and bays, as well as islands. Rarts \
of the upper estuary are almost wilderness-like at present. The
lower estuary is flanked by a number of industrial users
interspersed with vacant or undeveloped tracts. This section
of the estuary includes three major bays: St. Louis Bay, Superior Bay, and Allouez Bay. (Figure 111.2)
The Nemadji River, a major tributary, enters Superior Bay opposite the Superior Entry. The lower 23
miles of the St. Louis River forms the state border between Minnesota and Wisconsin (SAIC, 1988).

Lake Superior

A
Ld
County hiid

MINNESOTA WISCONSIN

Figure 111.2

St. Louis River Estuary/Harbor

Minnesota

St. Louis

source: MPCA, 1991
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Figure 111.3
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Figure 111.4

MAJOR PHYSIOGRAPHIC REGIONS

......

Lake Superior

source: State of MN Department of Conservation, 1964

The river's source area lies in the area near Hoyt Lakes in the Toimi Drumlin field, a predominantly
wooded area of bouldery, coarse-loamy glacial till and outwash deposits (Fait pers. comm) (Figure 111.4).
The river makes a large "C" shape on its course to St. Louis Bay. In the upper part of the St. Louis River,
the channel is narrow and deep with a depth ranging from 10 to 30 feet. As the river flows westward
across St. Louis County, its passes through forested areas of sand, gravel, and clayey glacial till and
outwash deposits. Small tributaries flow through similar wooded landscapes. From the town of
Floodwood to Thomson, the river continues to pass through very hilly wooded glacial moraine. The soils
in this area are coarse-loamy fine sands, loamy mantles, sands and gravels, interspersed with some fine-
loam. Valley slopes increase in size and steepness along the river banks. The Cloquet, another major
tributary river, joins just below Brookston. The Cloquet drains predominantly wooded areas of sand and
gravel glacial till deposits. Below the Thomson, the St. Louis River changes abruptly as its flows through
the deep narrow gorge of Thomson slates and greywackes of Jay Cooke State Park in lower Carlton
County. The final reach of the St. Louis drains through the red clay deposits of Glacial Lake Duluth and
enters the St. Louis Bay Estuary.
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The upper portion of the 360 MNemadji River watershed is located in Minnesota and the lower portion

is located in Wisconsin. The Nemadiji River system starts five miles east of Moose Lake and flows north
to the Atkinson area and east through southeastern Carlton County, Minnesota. It then flows northeast
into Douglas County, Wisconsin where it enters the Superior Bay. The Nemadji System has a dendritic
(branching) drainage pattern (Figure 111.5). The headwaters of its branches and tributaries begin in wooded
sand and gravel glacial till and outwash deposits. The Nemadiji River System enters the red clay deposits
early in its path towards Superior Bay. Red clay deposits make up approximately 30% of its watershed,
or about 100 square miles.

Figure 111.5

NEMADJI RIVER WATERSHED
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B. BEDROCK GEOLOGY

The geological story of northeastern Minnesota begins three billion years ago in an era called the
Precambrian. At this time, northeastern Minnesota was covered by an ocean that was dominated by sub-
oceanic volcanoes. The lavas extruded from these volcanoes flowed out onto the sea floor hardening to
form a thick sequence of rocks referred to as the stable craton. One such layer is known as the Ely
Greenstone. Erosional wave forces wore this rock into sand grains which were later deposited forming

-4



a sedimentary sequence of rock that can now be seen overlaying the lava sequence. One of the more
important aspects of the sedimentary sequence is the formation of the Soudan Iron formation. A time of
active tectonism ensued and again lava was injected onto the stable craton. The lava was of different
composition than the basaltic lava of the previous extrusion. This lava was more granitic and the result
was the Giants Range granitic formation.

The middle Precambrian period was a quieter time of shallow seas and oceans. Erosion of the Giants
Range eventually resulted in the Pokegama quartzite sandstone formation. The seas deepened and the
sedimentary processes changed. The Biwabik iron formation of slate, chert and iron ore formed during
this time. This formation is overlain by the Thomson formation that can be seen near Thomson dam near
the St. Louis River and throughout Jay Cooke State Park. The Thomson formation consists of slates and
greywackes which are consolidated muds and sandstones that settled out in the deep ocean.

The geology of the North Shore of Lake Superior and Duluth are the result of lava extruding from a rift
in the continental crust in the late Precambrian era known as the Keweenawan period. This lava solidified
and now forms the impressive cliffs of the rocky North Shore. Subsequent erosion of these lavas formed
the Fond du Lac Sandstones which now overly the Thomson and Virginia formations (Figure Il1.6).

After the active Keweenawan period, there was a quiet time of almost a billion years of unrecorded
geological history. Quiet shallow seas advanced and retreated over the southeastern and northwestern
sections of Minnesota, but the northeastern section of Minnesota including the Duluth area remained
relatively stable and unaffected by the transgressing and regressing seas (Match, 1982).

Figure 111.6

BEDROCK GEOLOGY OF THE
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Figure 111.7

C. GLACIAL HISTORY
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America a number of — water
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glacial events is the
Wisconsin Glaciation. About 20,000 years ago, near the end of the Wisconsin Glaciation, the last major
ice lobe overrode northeastern Minnesota and northwestern Wisconsin. This lobe called the Superior ice
lobe moved across southwest Canada and the Superior basin, entraining large quantities of reddish sand
as it scoured and scraped the Keweenawan sandstone beds and well as entraining basalts and gabbros of
the upper northeastern bedrock of Minnesota. During a warming trend, the ice retreated leaving a blanket
of red sandy till. During this melting phase, a large lake formed known as Glacial Lake Upham formed

in the southwestern corner of St. Louis County. Glacial Lake Upham covered much of the western half

of the watershed forming a generally flat area of lake silt, and clay covered with bogs and swamps. The
northern section of this basin contains many lakes and sandy terraces (Match, 1982). The red clay that
settled to the bottom of this lake was entrained by the next surge of ice advancing 16,000 years ago and
was deposited as a long thin layer of red clay 60 miles long southwest of the Superior basin.

Another glacial lake formed in approximately the same time frame as the formation of Glacial Lake
Upham. This lake laid southwest of Upham and was termed Glacial Lake Duluth. This lake is considered
the beginnings of what is now Lake Superior. Sedimentation of iron-laden mud particles were deposited.
These red clay deposits were later exposed as the ice retreated (CLSES, 1973). The red clay deposits of
the Superior lowland are also known as the Miller Creek Formation. The Miller Creek formation lies
above a thick layer of sandy till known as the Copper Falls formation. This layering is important when
analyzing stream bank erosion and sedimentation impacting the area of concern. The Nemadji River
System flows through these red clay deposits.
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D. HYDROLOGIC CHARACTERISTICS

The mean annual precipitation in the St. Louis River watershed ranges from less than 24.5" near the
northwest border to more than 29.5" in the southeast corner (State of Minnesota, 1964). The average
annual precipitation from 1931-1974 was 27.5 inches. Of this amount, 65% or 17.8" is evaporated and
transpired. The remaining 9.7 inches ends up as ground water recharge and runoff in the St. Louis River
(U.S. Geological Survey, 1979).

The bedrock formations in the watershed affect groundwater storage and movement. Most of the bedrock
formations in the watershed exhibit low porosity and permeability. The reason for this low potential is due
to the fact that ground water movement and storage occurs primarily in fractures and joints in bedrock.
The natural storage capacity of water in these fractures is a minute percentage of total rock volume, thus
retention and slow release of water in bedrock have an insignificant effect on stream flow (State of
Minnesota, 1964). The Biwabik Iron Formation is the most important bedrock formation in the watershed
due to its ability to store water. Because of natural physical weathering processes and oxidation and
leaching of the minerals in the rock, the porosity and permeability of the Biwabik Formation is greater
than that of surrounding rock formations. This increased capacity to store water makes the Biwabik a
valuable source of ground water. Ten municipalities are currently receiving all or part of their water
supply from this aquifer (State of Minnesota, 1959).

While the Biwabik Formation is an important source of ground water, other major aquifers and recharge
areas of the St. Louis River are located in the stratified clayey sand and gravel within the glacial till.
These areas of recharge do have an impact on the St. Louis River, but the extent of this impact is not well
documented (State of Minnesota, 1964). It is known that in the glacial drift as well as the bedrock, the
direction of the groundwater movement is towards the St. Louis River valley and Lake Superior ( State
of Minnesota, 1959). Thus the streamflow in the St. Louis River is a combination of surface runoff and
groundwater discharge.

The streamflow in the downstream portion of the St. Louis River is dependent on another variable, namely
the release of water from five reservoirs downstream of Cloquet: Knife Falls, Northwest Paper (Potlatch),
Scanlon, Thomson, and Fond du Lac (Figure 111.8). During periods of low flow, releases of water from
these impoundments can have noticeable effects on water levels and streamflow. These impoundments
slow the flow of water and reduce the river's gradient. When the heights of the dams are deducted from
the total elevation decrease, the stream gradient from Cloquet to the estuary is reduced from 29.1 feet/mile
to 13.8 feet/mile. (Minnesota DNR, 1979).

Maximum streamflow in the St. Louis River normally occurs during spring snowmelt. Periods of low
flow generally occur in late summer or late winter. The lowest annual flows usually occur in late winter
when precipitation is normally in the form of snow. The median low flow measured at Scanlon from 1909
to 1978, was 20 percent of average flow. The ordinary high flow is 6.4 times higher than the average
flow (Minnesota DNR, 1979). The river's mean annual discharge is 23B0(8tate of Minnesota, 1964).

The Nemadiji River flows into Superior Bay near the Superior entry to the harbor. Streamflow in the river
measured at County Highway C bridge (7.5 miles upstream of the mouth) during the mid 1970’s ranged
from 40 ff/s to 5800 ft/s with an average flow of 387%6. Flow in the Nemadiji River is extremely
variable and is affected by the clay soils of the area which allow little infiltration of precipitation. This
lack of infiltration causes heavy runoff which has cut deep, steep gullies in the red clay region of the
Nemadji River system creating the characteristic ridge and valley topography. Appendix L provides more
information on erosion and sedimentation in the Nemadiji River system.
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Figure 111.8
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The streamflow of the St. Louis River and the waters of the harbor are impacted by seiches from Lake
Superior. A seiche is the back and forth movement of water in a lake or landlocked body of water that
results in the fluctuation of water levels in the waterbody. Weather fronts and wind drive the seiches in
Lake Superior which have a period of 7.9 hours (Stortz and Sydor, 1980). Water "piles up" on the west
shore of the lake for 7.9 hours and then changes direction and piles up on the eastern shore for 7.9 hours.
This back and forth movement of water in Lake Superior is continuous but the magnitude or amplitude
of the seiche can vary depending on the weather and winds.

The St. Louis harbor and the river are affected by the seiche oscillations of Lake Superior. Harbor water
levels can fluctuate from 3-25 cm during a seiche event. The Lake Superior seiche acts on the harbor and
estuary through the Duluth Ship Canal and Superior Entry. When water piles up on the western shore of
the lake, it is forced through these two inlets and into the harbor and river. The flow of the river reverses
(water flows upstream) until the seiche in the lake reverses as the water moves to the east shore of the
lake. When the seiche reverses, the river once again flows downstream to the lake. The seiche has the
strength to reverse the flow of the St. Louis River up to the Oliver Bridge, 11 miles upstream. River
currents which are 1-3 cm/sec under no or very low seiche conditions, can increase by a factor of 20
during high seiche conditions (15.0 cm seiche) (Stortz and Sydor, 1980). Table Ill.1 shows river flows
under various seiche conditions.

In addition to the reversals in direction of river flow, the seiche also sets up oscillations in the harbor.
Approximately every 2.1 hours the water flow in the two inlets changes direction. Water will flow out
the inlets to Lake Superior for 2.1 hours and then reverse and flow into the harbor for 2.1 hours. The
water in the harbor has its own "mini-seiche" event as water moves back and forth off the shores in the
harbor (Jordan et al., 1981).
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The Lake Superior seiches and their resultant river flow reversals and harbor oscillations have a significant
impact on transport of resuspended particulates and pollutants. Currents in excess of 15

cm/sec are of interest in consideration of resuspension and transport of suspended solids (Stortz and Sydor,
1980). During seiche events it is not uncommon to have river currents in excess of 15 cm/sec (See Table
I11.1). The seiche also affects movement and dispersion of pollutants. For example, due to the reversal
of river flow, a spill in the harbor could potentially move upstream. (See Section V.B.5. for more
information on spills.) The general hydrodynamics of the river and harbor and the transport of particulates
and pollutants are greatly affected by the Lake Superior seiches.

Table 1ll.1 Effects of Lake Superior Seiches on St. Louis River Currents
(Stortz and Sydor, 1980)

Current with 3.0 cm Seiche || Current with 15.0 cm Seiche
(cm/sec) (cm/sec)

Location Normal Max. Ave. Max. Max. Ave. Max.

Current Up* Down® up* Down"

(cm/sec)
Superior Entry* 1.6 -7.9 2.0 11.5 -30.4 1.9 34.6
Duluth Entry* 2.0 -16.6 1.9 19.4 -41.9 25 45.8
Superior Front Channel* 0.6 -3.0 1.1 5.0 -11.8 1.2 141
Duluth Harbor Basin 0.3 -2.1 0.4 2.7 -5.3 0.5 6.1
Blatnik Bridge* 2.7 -17.1 34 22.3 -45.4 3.7 50.0
Sewage Plant 2.5 -15.6 3.2 20.5 -42.0 3.4 45.7
Coal Dock 1.2 -1.7 1.6 10.0 -20.6 1.6 221
Cross Channel 0.1 -0.9 -0.0 0.8 -1.9 0.0 1.8
North Channel* 15 -9.0 1.9 11.8 -24.2 20 25.7
South Channel 1.4 -5.1 2.1 8.8 -19.0 1.8 20.8
Arrowhead Bridge* 1.7 -8.4 2.7 12.6 -26.5 25 28.2
Drills* 2.0 -6.4 3.0 11.3 -23.2 2.6 24.7
Oliver Bridge 2.0 -15 2.7 6.5 -8.9 2.7 11.9
Fond du Lac 17.8 14.37 15.6 16.7 11.97 155 18.5

* Insitu current measurements made in channel

Max. Up is when the water is piling up on the westore of Lake Superior
Max. Down is when the water is piling up on the eakbre of Lake Superior
A negative (-) value indicates flow is moving upstream

Flow does not reverse at this location

++
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E. DEVELOPMENT OF AN "AREA OF CONCERN"

The Duluth-Superior Harbor has changed from a clean, large, shallow lower river area protected by the

world’s largest freshwater sand bar to a substantially polluted, dredged, developed and drilled harbor in

little more than 100 years. Where depths had averaged 5 to 8 feet they are now as deep as 27 feet in
dredged channels which extend for six miles or more upstream. Where vast shallow areas dotted with

floating islands existed before, we now have vast areas of fill on which are situated a variety of facilities.

It is estimated that since 1861, over 4,000 acres of shoreline and open water in the harbor have been filled
(DeVore, 1978).

Archaeological finds of some projectile points give evidence that the region has been inhabited since at
least 7000 B.C. These early seminomadic hunters and gatherers established permanent villages around
1000 B.C. as increasingly stable food supplies like wild rice eliminated the need for a nomadic way of
life. When early European explorers arrived in the region in the 1600’s, the area was inhabited by the
Dakota (Sioux). By 1776, however, the Dakota had left the region for the plains as the Ojibwa
(Chippewa) moved into the western Great Lakes region under pressure from the Iroquois groups in the
east. Today the Ojibwa people are the predominant native people in the region (ARBC, 1976).

The European explorers, Radisson and Groseilliers arrived in this area less than 350 years ago, in 1659.
Twenty years later Sieur Du Lhut, after whom Duluth is named, established a camp at Fond Du Lac near
the end of the readily navigable waters.

The region was a major link in the early days of the trading posts. The Hudson Bay Company set up one
of their earliest trading posts in 1689 on the Wisconsin side of the bay. This was one of the more
important trading posts on the Great Lakes and was used in some capacity until the early 1800’s when
the goods were moved to Fond Du Lac (Flower, 1890). In 1793, the British North West Company
established its fur trading post on the Wisconsin side of the bay and John Jacob Astor’s American Fur Co.
set up business in Fond Du Lac in 1816.

Ten years later the Council of 1826 produced a treaty permitting mining in the region, subsequently
reaffirmed in greater detail by the LaPointe Treaty of 1854. Copper miners and prospectors immediately
took advantage of the new mining rights since low grade copper oxide ore had been discovered along the
Nemadji River and in the area that would become the city of Superior. The mining activities were crude
and lasted only a decade or so due to the poor grade of the ore (Flower, 1890).

While the fur trade played a large role in the early days of the region, commercial trade and shipping
provided the major impetus for the growth of Duluth and Superior. In 1855, the excavation of the Soo
Canal around the rapids at Sault Ste. Marie was completed. This canal opened up Lake Superior and
permitted waterborne shipment of freight and passenger traffic the length of the Great Lakes. With the
promise of potential wealth from Great Lakes shipping, speculators from St. Paul traveled to the Superior
area in 1853, plotted the city of Superior, and claimed ownership of Wisconsin Point so as to control the
entrance to the harbor (Flower, 1890). From 1856 to 1859, a total of 11 townsites were plotted within
the present city limits of Duluth. It wasn't until 1870, however, when the Lake Superior and Mississippi
River Railroad from St. Paul to Duluth was completed, that Duluth could boast a sizable population
(ARBC, 1976). Superior wasn't incorporated as a village until 1887 (Flower, 1890).

To support the expanding shipping industry, early improvements were made to the natural harbor and its
entrance. In 1857, the federal government built a lighthouse at the entrance to the harbor at Wisconsin
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Point. In 1867, the harbor entrance was stabilized and dredging was done to deepen the channel (Flower,
1890). In 1871, the City of Duluth excavated the Duluth Ship Canal to provide an alternate entrance to
the harbor. In 1873, administration of the Ship Canal was taken over by the federal government. The
canal was reconstructed with piers and rip-rapped (U.S. Army, 1940). Over the last 134 years, the Duluth-
Superior harbor has continuously been modified to accommodate the increasingly larger ships using the
Great Lakes.

Logging was underway by the 1800’s when August Zachau constructed a mill to produce the lumber
required to build Superior's Pioneer Hotel. Two years later Henry W. Wheeler built Duluth’s first
sawmill. By the late 1800'’s, Duluth was the hub of North America’s premier white pine logging operation
producing over 1 billion board feet/year of which about half was produced in Duluth’s sawmills. It was
really with the growth of the logging industry that the nature of the Duluth-Superior harbor began to
change. While there is no exact count it is estimated that there were between 50 and 100 dams along the
St. Louis River during the 1800'’s to serve the logging industry.

Northern Minnesota’s mining industry had a short early flirtation with a gold rush in 1865-66. By 1873,
Duluth had an iron-making capability; the Duluth Blast Furnace Co. had built a small operation on Rice’s
Point. In 1888, the Standard Iron Works and West Superior Iron and Steel Company foundries were
established in Superior. In 1890, the Duluth Iron and Steel Co. created a plant which became the West
Duluth Blast Furnace Co. and Zenith Furnace Co. This site would eventually become the Interlake Iron
operation which is currently a Superfund site on and adjacent to property now operated as Hallett Dock
#6. The Zenith blast furnace operation produced some 60,000 tons of pig iron and installed 65 coke ovens
in 1904. Over the years, Duluth has had some 14 blast furnaces, foundries and steel mills.

The grain trade early on provided employment in the area. Duluth’s first grain elevator, located at the foot
of 5th Avenue East, was completed in 1871 at nearly the same moment the Duluth Ship Canal opened for
ship passage. Subsequent elevators and accompanying grain milling operations were constructed in the
harbor, the Duluth Imperial Mill having a capacity of up to 12,000 bushels a week. The first Superior
grain elevators were the Great Northern Elevators and the Sawyer Elevator system established in 1886 and
1887, respectively (Flower, 1890).

Shipbuilding in one form or another has been occurring continuously in the harbor. In just one four-year
period, 1888-1892, over thirty "whalebacks" were built by Captain Alexander McDougall for use on the
Great Lakes. The first five whaleback steamers were constructed at the existing Robert Clark shipyard
in Duluth. Requiring larger quarters for his shipbuilding, McDougall began construction of the American
Steel Barge Company in Superior in 1889. The shipyard was built on a filled dry dock facility on
adjoining property. At the time, this was the largest dry dock on the Great Lakes (Wright, 1969). During
WWII, some 230 ships were built by eight different shipyards in the Duluth-Superior Harbor.

However, these were not the only industries in the Duluth-Superior area. Brewing had begun in 1857 and
continued, except for the prohibition period, until 1972 when the last of the three Duluth breweries,
Fitgers, closed. Railway cars were manufactured by Duluth Iron Car Company and its successors from
1888 until after WWI. Prior to the widespread use of electricity, it was common to use gas light fueled
by acetylene produced locally by the American Carbolite Company. About 300 workers produced as
much as 12 million cubic feet of acetylene gas/day during the early part of the century. Beginning in
1908, the Duluth Showcase Company, eventually to become the Coolerator Company, began building first,
iceboxes, and eventually refrigerators. It was eventually closed in the mid-1950’s. The area also produced
flax, much of which was used by the Klearflax Looms Company to weave carpets, towels and other items.
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At its peak, it employed over 300 workers. Duluth also boasted the Duluth Shoe Company, started in
1890, and its successors, which produced shoes, boots, figure and hockey skate shoes, and other items.
While not competing with Cuba in producing "stogies,” Duluth’'s H. Oswald Cigar Co. was in operation

in 1869 and was followed by a number of cigar and cigarette makers the last of which operated until the
late 1930’s. The largest of these, the Ron-Fernandez Cigar company, employed as many as 125 persons.

Superior also supported a variety of industries. Fine quality coke produced by the Lehigh coal and Iron
Company of Superior was shipped to Montana and other western destinations beginning in 1888. The coal
was shipped to the Lehigh coal docks from mining regions around Lake Erie. This was the first enterprise
of its kind in Wisconsin. Ironically, today, western coal is shipped east to Wisconsin and Minnesota. A
thriving brick and tile industry flourished in Superior as early as 1882. In 1889, Standard Oil Company
built a storage tank facility in Superior (Flower, 1890). This facility grew in size over the years.
Eventually, it became a major petroleum refining site and for a number of years petroleum products were
shipped from the Lakehead Terminal. The Murphy Oil refinery in the southern part of the city of Superior
was constructed in the late 1950’s and is the only active refinery in the city.

There were other industries in the area as well--candy, coffee, food, brooms, woolen fabrics and clothing,
hardware manufacturing and wholesaling, bulk cargo import and export. By the 1940’s, Superior had
several powdered milk plants which were supplied by the dairy industry situated on farmlands around
Superior (Superior Assoc. of Commerce, 1942).

All of these activities were a central ingredient in the growth of the area’s population. The 1865 Duluth-
Superior population is estimated at about 600. Within a half-dozen years, it had risen to over 4,000 only
to drop precipitously with the failure of Jay Cooke’s area investments. But by 1890, it had shot to 45,000
people, by 1900 to about 84,000, and by 1910 to nearly 120,000. The 1990 population of the Twin Ports
was almost 113,000 (Superior - 27,134 and Duluth - 85,493). The St. Louis River watershed has a
population just over 212,500. Forty-seven thousand of these residents live in rural areas. The population
density of the watershed is 30 persons per square mile and the majority of the residents reside in the
northwest and southeast sections of the watershed.

Duluth-Superior became, and has remained, a regional hub for a variety of transportation modes:
highways, railroads, pipelines, aircraft, and waterborne shipping. Table 1ll.1 summarizes the history of
activities within the Area of Concern.

Table 111.2 History of Actions Influencing the Natural and Industrial
Environment in the St. Louis River/Nemadji River Watersheds

1800-1890 Transformation from marshy, island-filled estuary with Chippewa villages and Northwest
Company trading posts to two cities each with a harbor, numerous shipping operations,
blast furnaces, foundries, steel mills operating

1853 City of Superior platted
1856 City of Duluth platted
1861 St. Louis estuary charted
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Table 111.2 cont. History of Actions Influencing the Natural and Industrial Environment
in the St. Louis River/ Nemadji River Watersheds

1867 Dredging of the Duluth Harbor

1868 Jetties constructed to confine river currents at Superior Entry
Construction of the Lake Superior and Mississippi Railroad

1870-1871 Digging of the Duluth Ship Canal

1871 Dredging of the Superior Harbor

1871-1930 Introduction of railroads, 50 shipping docks, flour and lumber mills on
Howards Bay and Rice’s Point

1881 Initiation of coal shipping, primary docks east side of Rice’s Point and along South
Channel

1892 First shipment of iron ore out of Allouez Dock #1

1893 First shipment of iron ore out ofND& N Dock #1 in Duluth

1896 Dredging combined the Duluth-Superior Harbor

1899 Northwest Paper (Potlatch) Dam constructed

1900-1940’'s  Zenith Furnace Company, later reorganized into the Interlake Iron Company and Duluth
Tar and Chemical operational at 59th Avenue peninsula area

1903-1904 USGS and Minnesota Department of Health investigation into the sources and nature of
pollution

1907 Thomson Dam constructed

1909 Wild Rice Lake and Island Lake reservoirs constructed

1911 Fish Lake reservoir constructed

1915 U.S. Steel Duluth Works plant opens in West Duluth

1920 Boulder Lake reservoir constructed

1921 Knife Falls Dam constructed

1921-1970 Channel deepening, use of dredged materials for island building and land expansion,

reduction in number of docks.
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Table I11.2 cont.

History of Actions Influencing the Natural and Industrial Environment in the
St. Louis River and Nemadiji River Watersheds

1922

1923

1923

1924

1927

1928-1929

1947-48

1950

1954

1956

1958

1960s

1961

1962

1967

Interstate bridge constructed over St. Louis Bay to connect the cities of Duluth and
Superior

Scanlon Dam constructed
Whiteface reservoir constructed
Fond du Lac Dam constructed
Harbor plus Minnesota Point available for industrial development
Minnesota Board of Health comprehensive pollution survey conducted in the
St. Louis River, from Floodwood to Lake Superior; lower stretch of river was deemed

"pollutional”

Follow-up comprehensive pollution survey of the St. Louis River, by the Minnesota Board
of Health, concluded that water quality had degraded in the past 20 years

Harbor dredging included Duluth Harbor Basin, East Gate Basin, Superior Front
Channel, Allouez Bay, Howards Bay, St. Louis Bay, and Minnesota Channel

Pollution study conducted by the MN State Board of Health; fish kill reported in Silver
Creek and attributed to phenols from Wrenshall Oil Refinery

Fish kill reported at Thomson Dam; samples with high concentrations of sulphate ions and
chlorides collected at Thomson Dam and Scanlon

Recreational and natural environment concerns recognized; fish kill reported in the
vicinity of Fond du Lac

Continued industrial development and natural environment concerns
Minnesota Department of Health released a water quality report on the St. Louis
River which deemed coliform bacteria and dissolved oxygen levels unacceptable; further

study was recommended

City of Superior Common Council adopted a resolution for the immediate need to
eliminate pollution in adjacent waters

Samples with high concentrations of sulphate ions and chlorides collected at Thomson
Dam and Scanlon

Federal Water Pollution Control Administration published a report recommending
construction of secondary treatment plants to reduce nutrient loading
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Table 111.2 cont. History of Actions Influencing the Natural and Industrial Environment

in the St. Louis River/Nemadji River Watersheds

1967

1969

1971

1975

1975-1980

1976

1977

1975-1977

1978

1979

1981

1982

1983

Minnesota Department of Natural Resources fisheries-potential investigation found the
lower St. Louis River offered poor fisheries habitat

Wisconsin Department of Natural Resources conducts walleye study documenting
migratory habits of St. Louis River walleye

Minnesota State Legislature approved the creation of the Western Lake Superior Sanitary
district (WLSSD)

Water quality field measurements taken by the Center for Lake Superior
Environmental Studies, University of Wisconsin-Superior, determined numerous areas
to be aesthetically unattractive and having degraded water quality

U.S. EPA studies described St. Louis Bay as eutrophic and classified Duluth-Superior
Harbor sediments as "polluted to marginally polluted to unpolluted”

Wisconsin Department of Natural Resources conducted an inventory of the lower St.
Louis River concluding that many areas were not meeting established water quality
standards

The nonpoint source erosion study called the Red Clay Study was conducted for the
Nemadji River Watershed

Swimming not recommended in the Billings Park area
U.S. EPA reclassified all harbor sediments as "polluted”

Sewer separation, construction of CSO treatment lagoons, City of Superior Wastewater
Treatment plant upgrade

Western Lake Superior Sanitary District operational

Hearding Island in Superior Bay and Interstate Island in St. Louis Bay designated as
wildlife management areas

U.S. Steel Duluth Works steel mill operations closed
Walleye first stocked in St. Louis River using eggs from existing river walleyes
Smallmouth bass and bluegill first stocked in St. Louis River

St. Louis River/Interlake/Duluth Tar Site was placed on the National Priorities List;
Asbestos removed from U.S. Steel Duluth Works Site during demolition work

U.S. Steel Duluth Works wire mill operations closed
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Table 111.2 cont. History of Actions Influencing the Natural and Industrial
Environment in the St. Louis River/Nemadji River Watersheds

1983 U.S. Steel Duluth Works Site was placed on the National Priorities List
Lake sturgeon, muskellunge, and black crappie first stocked in St. Louis River

1984 Investigation of Wisconsin Point landfill, site did not rate for placement on the Superfund
National Priorities List

1985 Minnesota Department of Health issues fish consumption advisories based on mercury and
PCB contamination

Wisconsin issues fish consumption advisories

U.S. Steel signs a MPCA agreement to clean up the Duluth Works Site; contaminated
water from above- and below-ground tanks discharged into sanitary sewer for treatment

1986 Asbestos removed from U.S. Steel Duluth Works Site during demolition work
Discovery of the White PerchMorone americanj an exotic species

1987 Discovery of the ruffeGymnocephalus cerniaan exotic species to the St. Louis River
(First observation of the ruffe in North America)

1989 Discovery of the zebra mussel, an exotic species to the St. Louis River

Remedial Action Plan Citizens Advisory Committee initiated

Federal Energy Regulatory Commission relicensing process for St. Louis River dams
1990 Remedial Investigation report complete from the St. Louis River/Interlake/Duluth Tar Site

1991 Ruffe most abundant fish species in St. Louis estuary

F. THE CUMULATIVE RESIDUE

There is no clear documentation on how the various constituent units of the Duluth-Superior area handled
their solid and liquid wastes prior to the last two decades. It is evident from recent analyses of river and
harbor sediments, water samples, and soils, that waste management was not a major concern. It is
apparent from what we now know of the Interlake Iron-Duluth Tar and Chemical and the U.S. Steel sites
that a great deal of waste was disposed of along the shore and directly in the river and harbor.

It has been established that a number of firms discharged directly and indirectly into the river or bay. U.S.

Steel, Superwood, R.J. Reynolds, Minnesota Power, and Fitger Brewing are specifically identified, but
periodic findings of others have been reported. In addition, a review of the wastewater treatment facilities
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in the early 1970's of the area revealed that Duluth’s four main primary treatment plants had a design
capacity of approximately 13.5 million gallons per day (mgd), but an average daily flow of 18.5 mgd. It

is assumed that the overflow was discharged into the bay. Known upstream discharges include Northwest
Paper, Conwed Corporation, Diamond National Corporation, Continental Oil Company, Conoco Refinery,
and Nopeming Nursing Home (previously a tuberculosis sanitarium), as well as discharges from the
municipal wastewater treatment plants (WWTP) at Cloquet, Carlton, Scanlon, Esko, and Wrenshall.

Despite the fact that since the mid-70’s water quality of the river and harbor has improved, the cumulative
effects of years of unbridled waste disposal in the river and bay area has earned us a ranking of one of
the 43 "Areas of Concern" on the Great Lakes.

G. HISTORY OF INVESTIGATIONS, MANAGEMENT NEEDS, AND ACTIONS

The water quality of the St. Louis River watershed has followed a trend typical of development patterns.
A commercial fishery was supported on the St. Louis River in the late 1800’s during which time the
marshy, island-filled estuary developed into a harbor area supporting shipping operations for both Duluth
and Superior. The harbor was first dredged in 1867, the Superior Entry modified in 1868, and the Duluth
Ship Canal completed in 1871. The late 1800’s into the 1940’s supported increased shipping and
industrialization. Industrial activity reported in the Lake Superior region included five sawmills, a paper
mill, two pulp mills (operated by Northwest Paper Company) all located in Cloquet along the St. Louis
River. General industries listed for the area included breweries, gas works, paper mills, sawmills, tanneries
and woolen mills. The lower St. Louis River has been developed for production of hydroelectric power
since 1907. There are four public utility hydroplants and one industrial hydroplant on the river. Five
storage reservoirs are used to regulate streamflow for the operation of the power dams.

The first series of water quality samples collected in the St. Louis River basin were taken in the winter
of 1903 and continued seasonally through the winter of 1905 (USGS, 1906). The St. Louis River was
sampled above major sources of pollution at Cloquet, just above the paper mill which was below the
village, and at Scanlon three river miles below Cloquet. Comparison of the three samples showed them
to be almost identical in organic content. The similarity was attributed to the water being full of logs
along the entire sampling stretch. Notes on municipalities include:

Carlton: No waterworks or sewage. Ice supply cut from a mill pond on Otter Creek and from Chub Lake. Garbage
hauled to village dumping ground and burned.

Cloquet: No public waterworks. Ice supply is cut from St. Louis River above the village. Sanitary sewerage
discharges into the St. Louis River. Garbage is hauled to dumping grounds away from the village and burned.

Duluth: Water supply is unfiltered Lake Superior water. Ice supply is obtained from Spirit Lake and Lake Superior.
Separate sanitary and storm sewerage discharge into Lake Superior. Garbage formerly dumped on the bayfront, but
a modern crematory was being installed.

Proctorknott: On Kingsbury Creek which enters St. Louis Bay. No waterworks or sewerage. Ice supply cut from
Kingsbury Creek.

Scanlon: No waterworks or sewerage. Ice is shipped from Cloquet. Garbage is collected and deposited outside
village limits.

A second series of studies was conducted by the Minnesota State Board of Health. The first
comprehensive pollution survey of the St. Louis River, from Floodwood to Lake Superior, was conducted
in 1928-29. The stretch of river from the Swan River tributary to Cloquet was considered to have
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"satisfactory” water quality levels, while the Cloquet to Oliver Bridge section was deemed "pollutional.”
Beach closings in St. Louis Bay due to high bacterial counts followed the publication of the survey results.

A follow-up study in 1947-48 was conducted by the Minnesota State Board of Health to assess changes
over the 20-year period. The survey included chemical, biochemical, and bacteriological sampling.
Treatment plants for sewage and industrial waste had been added to some communities along the St.
Louis. The study concluded that the sanitary quality of the water had deteriorated in the past 20 years
and that recreational use of the river had been curtailed. The section of river from Cloquet to Fond Du
Lac had seen an increase in domestic and industrial use with no facilities for waste treatment installed in
the last 20 years. An increase in sludge deposits and virtual depletion of oxygen in some areas was
observed. The area below Fond Du Lac had been aided by installation of a sewage treatment plant in
Duluth.

The next water quality survey was conducted approximately 20 years later in 1961. The Minnesota
Department of Health observed the physical, bacteriological, chemical and biochemical status of the St.
Louis River. Physical parameters noted included water that was both turbid and colored, oil slicks, and
areas of emergent and submerged aquatic vegetation. Shoreline investigations showed no visible evidence
of unsanitary conditions with sewage treatment plant outfalls appearing to be in satisfactory condition.
Bacteriological studies showed the Billings Park area to have relatively low coliform counts; relatively
high counts were collected just below the Arrowhead Bridge and at the sewage treatment outfalls.
Dissolved oxygen levels measured in the lower St. Louis River above the Interstate Bridge were below
the acceptable level of 4 mg/l for propagation of fish. Further studies were recommended.

A 1967 report published by the Federal Water Pollution Control Administration Great Lakes Region Office

defining the water pollution needs of the St. Louis River basin cited construction of secondary sewage
plants to reduce nutrient loading, e.g., nitrites and phosphates, as a critical need. Specific
recommendations included:

- "The City of Superior eliminate...discharges of untreated sewage due to storm and clear water additions..."

- "The City of Duluth...effectively process untreated sewage that is now discharged..."

- "Separate storm and sanitary sewer systems be built for all communities requiring new or rebuilt systems..."

- "Industries treat wastes to such an extent as is necessary to maintain stream conditions suitable for limited
contact recreational use and protection of aquatic life."

Problem areas identified were inadequate treatment of sanitary wastes in the upper St. Louis River basin
and inadequate treatment of sanitary wastes, waterfront industrial discharges, combined sewer system in
Duluth, and ship refuse and effluents in the lower St. Louis River basin.

A fisheries-potential investigation conducted in 1967 concluded that the lower St. Louis River offered poor
fish habitat. The report also noted that "fish caught in the river reportedly have a very strong flavor and
are scarcely edible without strong seasoning.” A series of studies were conducted in 1975 by the Center
for Lake Superior Environmental Studies (UWS, 1976) to provide background information regarding
selected aspects of biota in the St. Louis River. The general conclusions based on the fish, benthic and
macrophyte parameters studied were that the area ranged from aesthetically not attractive with degraded
water quality, to areas with water quality which supported aquatic vascular plants and game fish.

An inventory of the lower St. Louis River was conducted in 1976 by the Wisconsin Department of Natural

Resources. Areas which had not met established water quality standards (pH, dissolved oxygen,
temperature, ammonia, fecal coliform) were identified. Lake Superior seiches, shipping, nonpoint runoff,
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atmospheric fallout, industrial discharges, wastewater treatment plants, and dredging were cited as factors
affecting the water quality of St. Louis Bay and the St Louis River. Areas not meeting the standards
included Pokegama Bay, Winter Street Drainageway, St. Louis River, St. Louis Bay, Superior Bay,
Newton Creek, and Bear Creek as well as others that are out of the AOC. Several industries which were
reported to have recently upgraded their wastewater treatment systems included Murphy Qil, Superior
Fiber Products, Chicago and Northwestern, and Koppers Company, although it was noted that the 1973
limits for industrial dischargers were not based on the upcoming 1983 Best Available Technology (BAT)
standards.

The Western Lake Superior Sanitary District (WLSSD) was created by the Minnesota legislature in 1971
with a mandate to reduce the pollution levels of the St. Louis River and subsequently Lake Superior. The
WLSSD facility was constructed in the late 1970’s and combined virtually all of the Minnesota industrial
and municipal discharges in the area. The tertiary treatment plant treats wastes from seven cities, ten
townships, and seven major industries. In the mid 1970’s, the City of 