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Glossary of Terms and Abbreviations*

AOC Area of Concern; a geographic area that fails to meet the
objectives of the Great Lakes Water Quality Agreement [between
Canada and the United States] and where such failure has caused
or is likely to cause impairment of beneficial uses of the area’s
ability to support aquatic life.

aquatic Living or growing in or on water.

aquatic nuisance species Water-borne plants or animals that
pose a threat to humans, agriculture, fisheries, and/or wildlife
resources.

assemblage A group of species found together in a particular area.
An assemblage differs from a community in that an assemblage
may not be a repeating pattern of species found together in similar
habitat conditions.

baymouth sandbar A long, narrow band of sand, deposited
by waves across the mouth of a bay, often produced by the
convergent growth of two spits from opposite directions.

base flow The sustained, or fair-weather, low of a stream.

bathymetry The measurement of the depth of bodies of water

benthic Pertaining to the bottom of a body of water; usually refers to a
bottom-dwelling organism.

Beneficial Use Impairment A positive or valued trait of an area that is
compromised by current ecological conditions

BMP Best Management Practices; an agreed—upon set of actions
designed to reduce negative consequences and optimize benefits
from a certain activity. For example, forestry BMPs are designed
to reduce water quality degradation from harvesting timber or
to reduce the visual impact from tree cutting. BMPs include the
best structural and non-structural controls and operation and
maintenance procedures available.

BUI Beneficial Use Impairment

CAC St. Louis River Citizens Action Committee

combined sewer overflow A pipe that discharges untreated
wastewater during storms from a sewer system that carries both
sanitary wastewater and stormwater. The overflow occurs because
the existing system is insufficient to carry, store, or treat the
increased flow caused by stormwater runoff.
community An association of interacting populations defined by
their interactions or by the place in which they live. A community
typically demonstrates a repeating pattern of associations in similar
environmental conditions. Usually used as a shorthand notation for
plant associations or plant communities; however, it also may refer
to human communities, depending on the context.
conservation target Rare or common plant or animal species, plant
associations, aquatic habitats, or ecological systems of concern on
which planning activities are focused in a conservation plan.
delisting Removal of the Area of Concern designation for a location
after it has been sufficiently restored. Delisting requires meeting the
BUI targets.
dredge spoils Sediments removed from a lake or other water body
and removed to a location outside the lake
ecological function A role or service provided to the ecosystem. For
example, primary production is an ecological function provided by
green plants as they turn solar energy (an ecological component)
into chemical energy (another ecological component).
ecological process Describes changes in, actions by, or interactions
between ecological components. For example, erosion is an
ecological process that carries sediment or soil from one location to
another.
ecological restoration The process of assisting the recovery of an
ecosystem that has been degraded, damaged, or destroyed.
* This glossary was adapted
from the St. Louis River
Habitat Plan, 2002.
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ecological system Ecological system or ecosystem; a living system
made up of all the organisms in a given area together with the non-
living components (e.g., climate, geology, etc.) that are present
and the interactions between them. A group of plant associations
that (1) occur together on the landscape; (2) are linked by
ecological processes, underlying environmental features (e.g., soils,
geology, topography), or environmental gradients (e.g., elevation,
precipitation, temperature); and (3) form a robust, cohesive, and
distinguishable unit on the ground.

ecoregion A geographic area defined by a shared set of physical and
ecological characteristics including climate, geology, and vegetation.

ecosystem A group of interacting species combined with the physical
environment.

ecotype A population or group of populations distinguished by
morphological and/or physiological characteristics, interfertile
with other ecotypes of the same species but usually prevented from
naturally interbreeding by ecological barriers; a product of the
genetic response of a population to a habitat.

embayment A bay or baylike shape

emergent Used to describe vegetation that is rooted on the bottom of
a river or lake and has leaves that float on the surface or protrude
above the water.

estuary Freshwater estuaries are areas of interaction between a river
and nearshore lake water, where seiche activity and river flow create
a mixing of lake and river water; may include bays, mouths of
rivers, marshes, and lagoons. These ecosystems shelter and feed fish,
birds, and wildlife. Most importantly, Great Lakes estuaries provide
habitat for wildlife and for young-of-the-year and juvenile fish.

estuarine Pertaining to, or located in, an estuary.

euryhaline Descriptor of an organism that tolerates a wide range of

salinity.

exotic species Species found beyond their natural ranges or natural
zone of potential dispersal. Also referred to as non-native or non-
indigenous species.

flats A relatively uniform area of riverbed or lake bottom characterized
by little bathymetric relief or structure.

GIS Geographic Information System; a computer-based system used
to store and manipulate geographic information. A GIS is designed
for the collection, storage, and analysis of objects and phenomena
where geographic location is an important characteristic or is critical
to the analysis.

GLNPO Great Lakes National Program Office

habitat A broad term used to describe an identifiable area where
a particular species or group of species live; a given habitat can
be described by either physical features (such as water depth) or
biological features (such as plant associations) or a combination of
both.

HAZWOPER Hazardous Waste Operations and Emergency Response
Standard

1JC International Joint Commission

industrially-influenced bays For the purposes of this Plan,
industrially-influenced bays have been impacted by commercial and
residential development as well as industry.

lacustrine Pertaining to, or living in, lakes or ponds.

lower estuarine (dredged) river channel For the purposes of this
Plan, "lower estuarine (dredged) river channel” includes the autho-
rized federal navigation channel where the Army Corps of Engineers
is authorized to perform maintenance dredging for commercial
navigation.

LSLRHP Lower St. Louis River Habitat Plan

MDNR Minnesota Department of Natural Resources

MPCA Minnesota Pollution Control Agency

NISA National Invasive Species Act (1996)

Hog Island and Newton Creek Ecological Restoration Master Plan
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NRCS Natural Resources Conservation Service

PAH Polynuclear aromatic hydrocarbons; a family of organic chemicals
based on the chemical structure of benzene. PAHs result from
incomplete combustion of organic chemicals and are associated
with grease and other components derived from petroleum
byproducts. Some examples of the many PAH compounds
include; benz(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene,
chrysene, phenanthrene, and pyrene.

palustrine Pertaining to, or living in, wet or marshy habitats.

PCB Polychlorinated biphenyls; PCBs are a group of over 200
nonflammable compounds formerly used in heating and cooling
equipment, electrical insulation, hydraulic and lubricating fluids,
and various inks, adhesives, and paints. These compounds are
highly toxic to aquatic life, persist in the environment for long
periods of time, and are bioaccumulative. PCBs are suspected
carcinogens and are linked to infant development problems.

peak flow The highest discharge of a stream.

plant association An assemblage of plant species with a certain
species composition, uniform habitat conditions, and a uniform
structure. An example of a single plant association would be the
“Maple - Yellow Birch Northern Hardwoods Forest.” This plant
association has a species composition dominated by sugar maple
and yellow birch. Basswood, red maple, white pine and a few other
tree species may appear in the canopy, but the maple and birch are
consistently dominant. Its habitat conditions are typically relatively
rich, mesic soils over glacial till in the cooler climates of the western
and central Great Lakes region. Its structure is a forest (other
structures include woodlands, savannas, shrublands or grasslands).

plant community A less technical term for plant association.

pre-settlement Presettlement is not a precise term, but it is widely
used and understood to describe conditions before large-scale
human alterations of the landscape. This term is commonly used
to describe vegetation maps derived from land surveys conducted
under the jurisdiction of the United States Public Land Survey. In
many areas, it is believed Native Americans influenced vegetation
structure and composition through setting fires. And some of the
surveys were not complete before Euro-Americans had settled and
also started to alter the landscape.

RAP Remedial Action Plan; a plan developed for an Area of Concern,
describing the environmental problem, defining impaired
uses, evaluating in-place and alternative remedial measures,
identifying agencies responsible for implementation, evaluating
implementation, describing surveillance and monitoring, and
confirming restoration of uses.

remediate To improve or restore an area to pre-contamination or pre-
destruction levels

riverine Formed by a river or situated along the banks of a rive

RTE Rare, Threatened and Endangered

SAV Submerged Aquatic Vegetation

seiche A tidal-like rise and fall of water in large lakes, which occurs
after water is piled up on one side of the lake by wind or high
barometric pressure; when this force diminishes, the water rocks
back and forth from one shore to the other with decreasing
amplitude.

stress Processes or events, both direct and indirect, that cause negative
ecological or physiological impacts on conservation targets.

submergent Used to describe vegetation that is rooted on the bottom
of a river or lake and has leaves that stay submerged below the

surface of the water.
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succession Generally predictable and orderly changes in composition
and structure of a plant or ecological community.

target See conservation target.

terrestrial Living or growing on land.

threat Factors that have a direct and negative impact on the health of
conservation targets or that negatively impact the ecological systems
and processes that support and maintain the conservation targets.
Threats are described in two parts: stresses and the sources stress.

TNC The Nature Conservancy

turbidity Cloudiness or reduced clarity of water due to the presence of
suspended matter.

UMD University of Minnesota - Duluth

UMD-NRRI University of Minnesota - Natural Resources Research

Institute

U.S. EPA United States Environmental Protection Agency

U.S. FWS United States Fish and Wildlife Service

UWS University of Wisconsin - Superior

viability The overall current health of a conservation target in a given
location; viability is assessed according to the size, condition, and
landscape context of the conservation target in the given location.

watershed an area of land that drains into a a lake, bay, river system
or other body of water

WDNR Wisconsin Department of Natural Resources

WLSSD Western Lake Superior Sanitary District, located in Duluth,
Minnesota

WPDES Wisconsin Pollution Discharge Elimination System

Hog Island and Newton Creek Ecological Restoration Master Plan
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Introduction

The Hog Island and Newton Creek
Ecological Restoration Master Plan provides
a “blueprint” for the restoration of natural
communities and ecosystem processes

for Newton Creek, the Hog Island Inlet,
and Hog Island in Superior, Wisconsin.
Historically, this area has been contaminated
by industrial discharges and a former
municipal combined sewer overflow. From
1997 to 2005, multiple partners remediated
the contaminated sediments in Newton
Creek and Hog Island Inlet. Through a
process of stakeholder engagement and
collaboration, this Ecological Restoration
Master Plan intends to build upon the
success of these remediation efforts by
proposing a guiding “Vision” as well as
specific Goals, Objectives, and Actions

that will help to restore terrestrial, riparian,
wetlands, and aquatic habitats; increase
ecosystem biodiversity and resilience; and
reduce threats to the natural communities
in the area. It also intends to increase
environmental awareness, community
enjoyment, and economic vitality through
passive recreational, educational, and
stewardship opportunities. The Ecological
Restoration Master Plan incorporates specific
recommendations of the existing St. Louis
River Habitat Plan, and attempts to address
a suite of beneficial use impairments within

the St. Louis River watershed.

The ecological restoration project site is defined
as consjsting of Hog Island, the Hog Island Inlet,
and Newton Creek (the channel and the riparian
corridor) from the confluence with Lake Superior
to-the Murphy Oil refinery.

— Newton Creek
= Culvert
Roads

Railroads

The Hog Island and Newton Creek Project Site.

Hog Island, Hog Island Inlet, and Newton
Creek lie within the St. Louis River
watershed that drains into Superior harbor,
at the westernmost tip of Lake Superior.
Newton Creek is a 1.5 mile long perennial
stream that originates from a large wetland

complex and the discharge of the Murphy

Executive Summary

Superior Harbor

Hog \
Island W
Inlet

Oil refinery. It meanders through open
wetland, grassland, and woodland areas
before the channel straightens into the
residential areas of the City of Superior
and drains into Hog Island Inlet. The 17-
acre Inlet supports shallow water habitats

including wetlands and mudflats. Hog Island
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itself is an artificial island, created in the
1920s and 1930s from dredge spoils from
Superior harbor. It has developed a diverse
array of vegetation and wildlife communities
and remains under the management of

Douglas County.

Rationale for Restoration

For some, the Hog Island and Newton
Creek site is an obvious spot for

restoration; for others, its importance is

not immediately apparent. Hog Island

has a number of personalities for the City
of Superior and Douglas County. It is

a site for recreation, bird watching and
relaxation. Ecologically, it is part of a key
wetland complex that hosts a wide diversity
of migratory birds and fish populations.
Newton Creek provides a vital link between
the lakeshore habitats and the wetlands,
grasslands, and forested open spaces in

the City of Superior, complimenting the

existing 5,000 acre Superior municipal
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Fale Superior 5t. Lawrence River
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forest. This area has importance locally,

as an amenity to the residents of Douglas
County and Superior City, and regionally,
as it is linked to the larger St. Louis River
watershed and Great Lakes basin.

The restoration of Hog Island, Hog Island
Inlet and Newton Creek is a critical link in
a much larger process to preserve the Great
Lakes. Historically, many locations in the
Great Lakes region have been contaminated
with industrial waste products, industrial
and municipal wastewater, landfills, surface
runoff and chemical spills. Discharges

of toxic substances into the Great Lakes
Basin have been reduced in the last 20
years, but persistent, high concentrations

of contaminants remain in the bottom
sediments of some of the rivers and harbors
that feed into the Lakes. These contaminants
have the potential to cause harm to humans,
aquatic organisms, and wildlife, and there
are advisories against consuming the fish
from most water bodies around the Great
Lakes. These problem harbor and tributary
areas in the Great Lakes basin have been
identified and labeled as “Areas of Concern”
(AOC:s) (see sidebar “What are Areas of
Concern?”) with 31 of the 43 AOCs located
on the U.S. side of the Great Lakes.

'www.on.ec.gc.ca/water/raps/map_e.html, 2005

To tackle this problem of contamination

http:,

Areas of Concern in the Great Lakes

— and to take a key step toward recovery

Hog Island and Newton Creek Ecological Restoration Master Plan
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of these 31 sites — the Great Lakes Legacy
Act (the Legacy Act) was signed into law in
2002. The Act provides funding to take the
necessary steps to clean up contaminated
sediment in “Areas of Concern located wholly
or partially in the United States,” including
specific funding designated for public
outreach and research components. The U.S.
Environmental Protection Agency’s (U.S.
EPA) Great Lakes National Program Office
(GLNPO) was designated to implement the
Legacy Act.

Beneficial Use Impairments for the St.
Louis River Watershed (in bold text)
¢ loss of fish and wildlife habitat

¢ restrictions on fish and wildlife
consumption

* tainting of fish and wildlife flavor
¢ degradation of fish wildlife populations
* fish tumors or other deformities

* bird or animal deformities or reproduction
problems

¢ degradation of benthos
¢ restrictions on dredging activities
¢ eutrophication or undesirable algae

* restrictions on drinking water consumption, or
taste and odor problems

® beach closings
* degradation of aesthetics
* added costs to agriculture or industry

* degradation of phytoplankton and
zooplankton

The Legacy Act authorizes $270 million
from FY2004 through FY2008 to help
with the remediation of contaminated
sediment in the 31 U.S. AOGCs, including
specific funding designated for public
outreach and research components. Priority
goes to projects in which a plan is in place
and ready for implementation and/or

that will use an innovative approach to
cleanup. Funds provided under the Great
Lakes Legacy Act will mean an increase

in new cleanup projects, a reduction in

the amount of contaminated sediment
polluting the Great Lakes, and a significant
step toward environmental restoration of

the Great Lakes.

Remediation Efforts

In 1987, the International Joint Commission
identified the St. Louis River as a major Area
of Concern (AOC), with a suite of identified
“beneficial use impairments” that include the
loss of fish and wildlife habitat, degradation
of fish and wildlife populations, degradation
of benthos, beach closings, and others.
Remedial Action Plans (RAPs) identify
specific problems in severely degraded

Great Lakes AOCs and describe methods

for correcting them. The St. Louis River
Citizens Action Committee (SLRCAC) has
formulated the “St. Louis River Habitat
Plan,” which presents an initial set of

strategies for the remediation and restoration

What are Areas of Concern?

Great Lakes Areas of Concern (AOCs) are severely degraded geographic
areas within the Great Lakes Basin. They are defined by the U.S.-Canada
Great Lakes Water Quality Agreement (Annex 2 of the 1987 Protocol) as
“geographic areas that fail to meet the general or specific objectives of the
agreement where such failure has caused or is likely to cause impairment
of beneficial use of the area’s ability to support aquatic life.” The U.S. and
Canadian governments have identified 43 such areas; 26 in U.S. waters, 17
in Canadian water (five are shared between U.S. and Canada on connecting
river systems). Collingwood Harbour, in Ontario, is the first of these 43
sites to be delisted.

The Great Lakes Water Quality Agreement, as amended via the 1987
protocol, directs the two federal governments to cooperate with state and
provincial governments to develop and implement Remedial Action Plans

for each Area of Concern.

(Source: Great Lakes Information Network, 2007. http://www.great-lakes.net/envt/pollution/aoc.html)

of this AOC. The restoration of Hog Island
and Newton Creek is listed as a goal in the
St. Louis River Habitat Plan.

Starting in 1997, Wisconsin Department of
Natural Resources (WDNR) and Murphy
Qil removed contaminated sediments in the
upper reaches of Newton Creek. In 2003,
WDNR cleaned up the middle reaches of
the channel (segments B-K), and in 2005
WDNR signed an agreement with GLNPO
and began remediation of Hog Island

‘ﬂg-
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Milestones in the St. Louis Remedial Action Plan

1992 — The St. Louis River System RAP Stage One document completed.
1995 — St. Louis River System RAP Progress Report completed.

1995 — RAP Recommendation Implementation Status document drafted.
1996 — St. Louis River Citizens Action Committee formed.

1999 — The CAC received funding to implement the habitat plan recommendation.

2002 — “Lower St. Louis River Habitat Plan” completed. The CAC worked with
several partners from city, county, state, and federal agencies and entities on this
document.

2004 — The SLRCAC proposed restoration goals for many of the impaired uses

through a citizen process and submitted them to the Wisconsin Department of
Natural Resources (WDNR) and the Minnesota Pollution Control Agency.

(source: www.epa.gov/glnpo/aoc/stlouis.html, 2007)

Inlet and the lower reaches of Newton
Creek, removing 46,000 cubic yards of
contaminated sediments at a cost of $6.3
million. The clean up was completed in
November 2005.

Ecological Restoration
The Hog Island and Newton Creek

Ecological Restoration Master Plan is the
bridge between ecological restoration target-
setting and implementation actions, part

of the road map to delisting the habitat-
related beneficial use impairments. The
choice regarding implementation lies with
the landowners and the local community.
However, if implemented, a restored island,
creek and Inlet will contribute to the
delisting of the beneficial use impairments
within the entire St. Louis River Area of
Concern. Because it is the first such plan,

it is expected this process will be reviewed
and used by other Areas of Concern seeking
to follow sediment remediation with

restoration.

Developing the Ecological
Restoration Master Plan

The process of designing the Ecological
Restoration Master Plan involved
stakeholders as much as possible. The

process of stakeholder participation

evolved throughout the project. Initially,
two workshops were planned to identify
stakeholder views and comments, which
were incorporated into a Draft Plan. After
the realization that more discussion was
needed to effectively incorporate feedback
to the draft versions of the plan, the

U.S. EPA scheduled a third workshop to
discuss issues that were of most concern to

stakeholders.

Remediation of Hog Island Inlet

and Newton Creek

1996 — Agreement between Murphy Oil,
U.S. EPA and Wisconsin DNR to
remediate Newton Creek.

1997 — Murphy Oil cleaned up an
impoundment area odd Stinson Ave and
Section A (780 feet) of Newton Creek.

2003 — Wisconsin DNR cleans up middle
section of Newton Creek (section B — K).

2005 — Multi-agency cleanup of Hog
Island Inlet and Segment L of Newton
Creek which removed 60,000 tons of
contaminated sediment.

2007 — U.S. EPA prepares Hog Island and
Newton Creek Ecological Restoration
Master Plan.

Hog Island and Newton Creek Ecological Restoration Master Plan
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Layout of the Ecological
Restoration Master Plan

Chapter 1: Project Background
This section details the project background,
site history and gives an overview of the

components of the entire plan.

Chapter 2: Ecological
Restoration Plan

The Ecological Restoration Master Plan is
divided into four major Goals:

1. Improve water and sediment quality
conditions in Newton Creek and Hog
Island Inlet and reduce the threat of
future contamination.

2. Conserve and protect ecologically-
sensitive habitats.

3. Restore selected ecosystem components
in a manner that is consistent with the
ecological restoration guiding principles.

4. In conjunction with restoration activities,
create recreational, educational and
environmental stewardship activities for City
of Superior and Douglas County residents.

Each Goal provides a set of specific
Objectives, which include quantifiable
restoration targets. Each Objective has
several required Actions, which must be
implemented to partially or fully achieve an
Objective. These Actions include the specific
approach, reference conditions, affected

area, implementation timeline, anticipated

costs, permitting requirements, and pre-

implementation needs.

'The implementation of the Ecological
Restoration Plan is intended to be flexible in
nature. Some of the major stakeholders in the
watershed have concurrent planning efforts, and
the actions taken for restoration of Hog Island,
Newton Creek and the Inlet can adjust as plans,

needs and resources change.

Chapter 3: The Master

Planning Process

The process for developing this Ecological
Restoration Master Plan is of particular
importance as the final product is the result of
increasing collaboration with the stakeholders.
This chapter explains the evolution and
content of the workshops and the overall

timeline for the development of the Plan.

Chapter 4: Existing and Historical
Conditions

To understand the degree of restoration
necessary, an assessment of the current and
historical conditions at the site is critical.
Within this section, the climate, geology and
soils, regional and local landscape ecology, land

use and zoning are all outlined.

Chapter 5: Ecological References
An ecological reference site provides not only

a sense of the degree of restoration needed

but also serves as a benchmark for evaluating
the restoration actions. The reference sites
that the Lower St. Louis River Habitat Plan
outlines in addition to others that were
added during the development of this plan

are reviewed in this section.

Ultimately, the Ecological Restoration Master
Plan aims to balance economic and ecological
objectives with the understanding that for a
community to be viable, it needs to thrive
both economically and ecologically. By taking
part in setting high standards for ecosystem
restoration and protection, participants in
this effort are protecting their valuable natural
assets; clean water, productive fisheries,
healthy forests, wetlands, and open spaces. In
turn they are bolstering their local economies
by improving the quality of life, health,
recreation, and educational experiences for
residents. But ultimately, the restoration of
Hog Island, Hog Island Inlet, and Newton
Creek is the realization of an even larger
vision: the health and vitality of the Lake
Superior region - as a great place to live, for

generations to come.
Chapter 6: References

Appendix
The stakeholder workshop materials,
including meeting minutes, attendance, and

other documentation is included.
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Project Background

This planning
document intends

to ‘close the loop,”
providing for the
restoration of a
suite of ecological
Sfunction and
biodiversity that can

now be realized . ..

The Great Lakes Legacy Act of 2002
(The Act) appropriates $270 million in
funding over five years for cleanups of
contaminated sediment hotspots in the
Great Lakes Basin. The Act provides
funding and authorization for remediation
of 31 Areas of Concern (AOC) on the
United States boundary of the Great
Lakes. The Lower St. Louis River System
is considered an AOC. The Act proposes
to take an ecological approach to restore

and enhance impaired beneficial uses in

the AOC.

The Lower St. Louis River AOC includes
Newton Creek and Hog Island Inlet as
well as parts of the St. Louis and lower
Nemadji River watersheds of the Great
Lakes Basin. The St. Louis River flows
between Superior and Duluth twin port
harbors on Lake Superior. The headwaters
of Newton Creek are located at the
Murphy Oil refinery wastewater discharge

impoundment, in Superior, Wisconsin.

The Lake Superior Refining Company
operated the oil refinery from 1951 to
1958, at which time Murphy Oil USA,
Inc. (Murphy Oil) took over operations.
The refinery was constructed in 1950,

at the terminus of a 1,200-mile pipeline

= A
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that stretches from the oil sands region in
Alberta, Canada. Wastewater associated
with the refining process, which is
regulated under a Wisconsin Pollution
Discharge Elimination System Permit,
serves as the headwaters of Newton
Creek. Over the years, there have been a
number of spills documented which have
resulted in releases of petroleum products
impacting surface water, sediment and
flood plain soils in Newton Creek and
Hog Island Inlet.

In light of these impacts, Murphy Oil has

conducted a number of activities which have

served to improve Newton Creek (see sidebar
“Murphy Oil Risk Mitigation Practices” on
the following page). In 1995 the refinery
built and began operating a state-of-the-art
wastewater treatment plant. This enabled
the refinery to meet increasingly stringent
effluent requirements for the creek. In 2004
the refinery built two constructed wetlands
to serve as a final polishing step for the
refinery’s effluent and with the hope that
the ponds would also assist in removing
trace amounts of mercury. In 2006 the
refinery initiated an annual creek clean-up
program at the request of WDNR and in
conjunction with the refinery’s community
advisory panel. Additional cleaning efforts

are detailed in the section below.

In addition, Lakehead Pipeline operated a
petroleum transfer station at the Ogdensburg
Pier adjacent to Hog Island (land which is
now owned by Enbridge, Inc.). There was a
documented release of petroleum products at
the facility. Minor impacts from industrial
and residential runoff are suggested by data
collected by SEH (2000). Under a 1996
agreement between Murphy Oil, WDNR,
and USEPA, Murphy Oil remediated an
impoundment area and Segment A of Newton
Creek in 1997 and WDNR cleaned up the
middle reaches (Segments B to K) in 2003.

o
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Murphy Oil Risk Mitigation Practices

Annual Drills for spill response. These drills serve to familiarize
refinery personnel with the incident command system and the

reﬁnery emergency response plan.

Annual training. All refinery personnel are trained annually on

the various plans and requirements during refresher training for

the HAZWOPER (Hazardous Waste Operations and Emergency
Response) standard. The HAZWOPER standard requires 8 hours
of refresher training annually. The refinery has 16 hours of training
to ensure that the HAZWOPER regulatory training as well as

other regulatory required training is covered.

Inspections required by hazardous waste regulations and plans

mentioned above.

Spill Prevention, Control, and Countermeasures plan. The
requirements include but are not limited to: emergency response
plan development and training, secondary containment for all
storage tanks, facility security, etc. This is a very comprehensive

regulation regarding prevention of releases of oil.

The Hog Island and Newton Creek Master Plan

Storm Water Pollution Prevention Plan (SWPPP). The purpose

of the plan is to identify sources of stormwater and non-stormwater
contamination to stormwater drainage systems and to implement

best management practices to prevent the discharge of contaminated
stormwater. This is also a comprehensive regulation with inspection,
training, and implementation of practices to prevent contamination of

stormwarter.

Trained emergency response team. The refinery has an on-site
emergency response team that is trained for both fire protection as

well as other emergency response functions.

Various engineered systems such as stormwater weirs which allow
the facility to completely prevent the release of stormwater that has
become contaminated, a stormwater drainage system that provides
numerous locations where a spill or release may be stopped, a recycle
system for the refinery effluent such that if the efluent might not

meet standards it can be stored and retreated.

WPDES (Wisconsin Pollutant Discharge Elimination System)
permits for refinery effluent and stormwater discharges —these set

limits designed to be protective of the environment.

7-\,:1 ')
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The final clean up effort of Segment L and

Hog Island Inlet was completed in November
2005, with a multi-agency federal, state, and
local partnership. Approximately $4.1 million
of the funds to pay for this project phase
were provided by the Great Lakes Legacy
Act, the state of Wisconsin and other parties
that provided 35 percent of the project’s cost,

or about $2.2 million. These non-federal

matching funds are required by the Legacy Act.

Newton Creek and Hog Island Inlet were only
the second Great Lakes Legacy Act project to
have received Legacy Act funding.

The final phase of the cleanup involving
Segment L of Newton Creek and Hog

Island Inlet removed 60,000 tons of
contaminated sediment, half of which was
diverted to the City of Superior Landfill.
All contaminated sediments were converted
to Moccasin Mike Landfill. One-half of
the volume containing lead over 50 parts
per million was deposited as waste. The
other half was beneficially reused. The
sediment removal was largely accomplished
“in the dry” through a dewatering process
using pumps. Water that met background
turbidity and mercury limits was discharged
into the St. Louis River until sampling
indicated that these limits would be
exceeded, at which point the water was

discharged through the City’s wastewater

treatment facility. During the dewatering
process, a “fish rescue” operation took
place which resulted in over 1,800 fish, 138
freshwater clams, and 33 painted turtles
being transferred from the Inlet into the St.
Louis River. Clean river rock were placed
on the bed of Newton Creek, and the banks
were stabilized with vegetation to prevent

erosion and provide some habitat benefits.

This project marks the first time
contaminated sediments have been
removed from a toxic hot spot in the
Wisconsin portion of Lower St. Louis
River AOC, an important step in
returning the AOC to full public use.

Despite the success of the combined
remediation projects in Newton Creek and
Hog Island Inlet, the original project goals
did not include the full ecological restoration

of the project site post-remediation.

This planning document intends to “close
the loop,” providing for the restoration of a
suite of ecological function and biodiversity
that can now be realized post-remediation,
addressing the remaining BUIs, and
ultimately delisting this AOC. The USEPA
has provided the funding for this Ecological

Restoration Master Plan.




Restore natural,
diverse, and self-
Sustaining ecosystems
in Hog Island, the
Hog Island Inlet,
and the Newton
Creek watershed.
Make this project a
leading example for
Great Lakes ecosystem
restoration efforts,
and provide serene,
safe natural areas for
the residents of the
City of Superior and
Douglas County.

Y

The Hog Island and Newton Creek Ecological
Restoration Master Plan is intended to guide
future restoration efforts in the project area

in accordance with key guiding principles
(details at right). The full restoration of
ecosystem function for natural areas in
Newton Creek, Hog Island, and Hog Island
Inlet is a process that will take many years or
decades to evolve; the natural succession of
restored areas will allow habitat to mature and
diversify over time. The restoration actions
proposed in this Master Plan will require
active monitoring and adaptive management
to ensure that habitat complexes and desired
species assemblages remain on their desired
trajectories. To provide an adequate planning
framework, it is intended that this document
serve as a “living plan”, which will guide

these long-term restoration and management

actions.

The project vision and guiding principles,
restoration opportunities and constraints

as well as specific restoration strategies

have been determined as a result of
stakeholder input and collaboration at three
workshops from January to July 2007. The

Biohabitats team translated and developed

GUIDING PRINCIPLES:

* Functional groups are present, or they have the ability to successfully colonize.

* Reproducing populations of target species are present.

* Characteristic assemblages of species / communities as in reference ecosystems are present.

. Indigenous species are present.

* Self-sustaining natural communities are present.

* Potential ecosystem threats are eliminated or reduced.

* Ecosystems are resilient to normal ranges of ecological stress.

* The restoration site is integrated into a larger ecological landscape.

* Habitat diversity is maximized.
* The goals of the LSLRHP are integrated.

e Sensitive ecological areas are placed under permanent protection.

* Restoration and resources management occurs according to watershed-planning principles.

* Educational and volunteering opportunities are integrated.

* Human uses which compromise long-term ecological sustainability are restricted.

* The plan is flexible, allowing integration of new ideas and stakeholders.

these ideas into the following hierarchy
of Goals, Objectives, and Actions, adding
details and suggesting further strategies
according to their professional expertise
in ecological restoration. Each Objective

includes restoration targets (often derived

from the ecological references in Section 5).

Individual Actions include a procedure for

implementation; ecological reference sites;

planning level cost estimates for the design,
implementation, and management of each
action; a timeline of the restoration process;
notes on any permitting requirements; and
any pre-implementation requirements.

The Objectives and Actions presented in
this document are intended to be further
developed as funding becomes available and

implementation occurs.

i
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Objective Al)

Objective A2)

Objective A3)

Objective A4)

Objective B1)

Maintain flows in Newton Creek to support aquatic and riparian habitats.
Action 1:  Determine ecologically-optimal flow regime for Newton Creek.
Action 2:  Work with Murphy Oil to coordinate ecological restoration actions with the long-term release schedule.
Stormwater management in upper watershed to limit nutrient and contaminant input into Newton Creek and Hog Island inlet.

Action 1:  Work with City of Superior to identify potential sources of pollution into Newton Creek, and develop recommendations for appropriate stormwater best
management practices (BMPs) in the watershed.

Manage the threat of industrial contamination to water resources and sediments.
Action 1:  Maintain active risk reduction strategies. Use active monitoring to evaluate effectiveness of such strategies and communicate to project stakeholders.

Determine if contaminated sediments persist in floodplain sediments along Newton Creek, or within the Hog Island Inlet. If warranted, remediate these areas
using mechanical or biological techniques, as appropriate.

Action 1:  Determine if contaminated sediments remain along the shoreline of Hog Island inlet and along the Newton Creek floodplain terraces.

Action 2: Initiate additional mechanical or biological sediment remediation actions. If phytoremediation is determined to be appropriate, establish initial test plots and
monitor.

Place publicly held open areas and sensitive habitats into permanent protection through designation, with an emphasis on primary protection sites.

Action 1:  Work with the City of Superior and Douglas County to permanently protect remaining vacant public lands on Hog Island and within the Newton Creek
watershed, with an emphasis on primary protection sites.

Objective B2) Encourage land owners to place privately-held restoration areas and sensitive habitats into permanent protection with an emphasis on protecting primary sites.
Action 1:  Place private lands designated as priority conservation areas into permanent land protection or conservation status, including the southeastern potion of the
Ogdensburg Pier and Burlington Northern Santa Fe properties along the shoreline of Hog Island inlet.
Action 2:  Permanently protect privately-held upland, wetland, and riparian habitats within the upper Newton Creek watershed.
Objective C1) Control selected invasive plant species.
Action 1:  Perform a comprehensive invasive plant species inventory and mapping throughout ecologically sensitive areas.
Action 2:  Establish a vegetation management plan to control reed canary grass along Newton Creek.
Action 3:  Establish a vegetation management plan to control Phragmites australis along the Hog Island shoreline areas.
Action 4:  Actively monitor for migration of exotic invasive plants from the adjacent landscape, especially purple loosestrife
—y
20 Hir Hog Island and Newton Creek Ecological Restoration Master Plan
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Objective C2)

Objective C3)

Objective C4)

Objective C5)

Objective C6)

Objective D1)

Objective D2)

Improve landscape connectivity for natural communities by enhancing streamside and shoreline buffers, and removing barriers to aquatic and terrestrial
wildlife migration.
Action 1:  Establish a 75 foot buffer along Newton Creek between 7th St and 2nd St.
Action 2:  Establish a 100 foot vegetative shoreline buffer around the perimeter of Hog Island Inlet.
Action 3: Remove, replace, or retrofit culverts at road and sanitary sewer line crossings along Newton Creek.
Restore or enhance wetland complexes along shallow water and shoreline areas.
Action 1:  Restore sustainable, reproducing communities of wild rice along the Hog Island inlet and along the shoreline.
Action 2: Expand areas of emergent wetland vegetation or create “floating log-bog” wetlands in the northwestern and southwestern areas of the Inlet.
Action 3: Expand areas of wetland vegetation into the seiche-influenced areas of Newton Creek (between 2nd St. and the Inlet).
Restore or enhance habitat complexity in the open water areas of Hog Island Inlet.
Action 1:  Use large woody debris in the open waters of Hog Island inlet to provide vertical habitat structure.
Action 2:  Restore populations of submerged aquatic vegetation (SAV) in the open water areas of Hog Island Inlet.
Enhance migratory bird habitats, especially for rare, threatened, or endangered (RTE) species.
Action 1:  Establish foraging and nesting habitats for wading shorebirds on Hog Island beaches.

Initiate post-project monitoring for any restoration actions that occur, and use information to inform other restoration actions in the designated project area
and within the greater St Louis River watershed

Action 1: Establish a mechanism to communicate monitoring results to the project partners and incorporate new information into habitat restoration design and management.

Create passive recreational opportunities compatible with sustainable ecosystem function and landowner concerns.
Action 1:  Extend existing trail system to include limited access to Newton Creek and the Hog Island Inlet.
Action 2:  Establish an additional observation / bird watching platform on Ogdensburg Pier.

Action 3: Create interpretative signage along trails and observation platforms as part of the proposed conservation and restoration projects to educate about
different natural features of the site.

Facilitate public outreach efforts, including educational, volunteer, and stewardship activities, through colluboration between existing watershed group.
Action 1: Identify an entity to direct education, stewardship, and outreach efforts and advocate for environmental sustainability in the watershed.

Action 2:  Create environmental research and education programs for the community, local schools and universities that focus on the ecosystems and restoration processes
underway within Hog Island, Hog Island Inlet, and Newton Creek.

Action 3:  Maintain a project website to keep stakeholders, watershed residents, and citizens informed of the restoration process.

"ﬁ" 2]
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The biodiversity and health of aquatic organisms such as shellfish, macroinvertebrates, and fish species, their predators, and the successful
establishment of wetland and riparian vegetative communities depends on clean waters and sediments in Newton Creek and Hog Island Inlet.
Additionally, water and sediment quality conditions have great bearing on the health of City of Superior and Douglas County residents who live

next to or recreate in the these areas.

Sediment remediation efforts performed by WDNR, USEPA, and Murphy Qil have successfully removed contaminated sediments from within
the stream channel and subsurface areas of the Inlet to levels that comply with federal and state standards. Residual sediment contamination
from historic industrial releases may still occur in isolated areas along Newton Creek and the shoreline of Hog Island Inlet, although sampling

conducted following the excavation of Hog Island Inlet indicates that the remaining contamination is below chronic effect levels.

To ensure the holistic restoration of habitat complexes and natural communities in the project area, and to provide for sustainable use by plant,
insect, fish, bird, wildlife, and human inhabitants, it is necessary to maintain water and sediment quality conditions so that they do not limit

ecological function and biodiversity or be continual sources of ecological stress.

Maintain flows in Newton Creek to support aquatic and riparian habitats.

Stormwater management in upper watershed to limit nutrient and contaminant input into Newton Creek and
Hog Island Inlet.

Manage the threat of industrial contamination to water resources and sediments.

Determine if contaminated sediments persist in floodplain sediments along Newton Creek or within the Hog
Island Inlet. If warranted, remediate these areas using mechanical or biological techniques, as appropriate.

Hog Island and Newton Creek Ecological Restoration Master Plan
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Ecological Restoration Plan

Maintain flows in Newton Creek to support aquatic and riparian habitats.

Restoration Trajectory:  Maintain flow regime in Newton Creek to support natural communities.

If ecologically-optimal flow regime is considered feasible, then restore the
annual hydrology of Newton Creek to resemble flows in a naturally-flowing,
uncontrolled reference system such as Bear Creek or Bluff Creek within 5 years.

Streamflow in Newton Creek is primarily controlled by discharge from the Murphy Ol facility;
it is likely that without the regular input of water from Murphy Oil, Newton Creek would be an
intermittent channel, receiving water only during rainfall or snowmelt events. It is currently unknown

which streamflow patterns would sustain, or optimize, healthy stream ecology in Newton Creek.

Because discharge into the channel is largely controlled by the Murphy Oil facility, there is the
possibility that drastic alterations could occur to streamflow patterns as a result of changes in present-

day Murphy Oil operations.

Many of the restoration strategies outlined in this Master Plan aim to improve ecological conditions along
the Newton Creek corridor, including the removal of barriers to allow migration by fish and aquatic
macroinvertebrates, the establishment of a healthy riparian buffer zone, and invasive species control. These
recommendations are based on the maintenance of flows in the channel that can support aquatic and

riparian communities in Newton Creck.

Optimizing the ecological flow regime in Newton Creek may involve periodic over-bank flood events

to reestablish geomorphic processes that are considered to be ecologically beneficial (including nutrient
exchange, the sorting and transport of bed materials, the “watering” of riparian vegetation, and the
formation of complex features in the channel such as riffles, pools, runs, point bars, and erosional and
depositional areas). This must be balanced with the risk of re-suspending contaminants which may
persist within floodplain sediments along the creek. The existence of these contaminated sediments is not

confirmed, but any efforts to induce flood flows should consider this potential risk.
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Examples of restored ecological flows.
These are images of stream channels
that support a natural flow regime. and stakeholder concerns, and the maintenance of flows in the channel to support natural communities.

Objective Al involves the determination of optimal flows for Newton Creek, based on reference ecosystems

]
—y
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Because the current discharge of Newton Creek is industrially-influenced,
estimating a flow regime that optimizes stream ecology along Newton Creek will
allow a) an assessment the potential impacts that may occur if the current release
schedule from Murphy Oil is drastically altered, and b) a “restoration target” for
future restoration actions on Newton Creek, a valuable benchmark even if it is
currently unattainable. This should include the determination of minimum flows
that will support fish and aquatic organism survival, as well as high flow thresholds

that could mobilize potentially-contaminated bank sediments.

a) Determine appropriate reference stream systems that support a range of
aquatic and riparian habitat biodiversity and stable channel morphology
(Bluff Creek and Bear Creek, just 2-3 miles to the Southeast of Newton
Creek, are identified as potential reference systems).

b) Measure the hydrology and annual discharge patterns of adjacent reference
stream systems. Using dimensionless ratios, create a conceptual flow-release
schedule for Newton Creek that mimics reference systems.

¢) Explore the utility of The Nature Conservancy’s Indictors of Hydrologic
Alteration software as a tool for computing ecological flow requirements for
Newton Creek.

Allouez Bay tributaries - Bluff Creek or Bear Creek.

Length of Newton Creek channel (1.7 miles).

Years from Master Plan adoption
$30,000 - $60,000
None.

None.

Any ecological restoration that occurs along Newton Creek should be coordinated
with Murphy Ol to ensure that release schedules are compatible with the proposed

restoration objectives.

a) Maintain a dialogue with Murphy Oil facility to monitor plant operations
and projected releases into the Newton Creek channel.
b) If the proposed restoration action is deemed to be incompatible with Murphy

Oil facility operations, re-evaluate implementation of the restoration action.

N/A
N/A

Years from Master Plan adoption

None.
None.

None.

\‘f
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These are

images of rain gardens,
vegetated swales, green
roofs, and other BMPs
that reduce the quantity

and improve the quality | &

of stormwater runoff in
urban areas.

Employ stormwater management best management practices (BMP) to
ensure that during a typical 17 storm event so that there is no untreated
inflow into Newton Creek from open channels, stormwater drainage features,
or combined sewer drainage facilities.

Currently, it is estimated that approximately 10% of the Newton Creck watershed is occupied by
impervious land cover, including rooftops, pavement, concrete, and other hard surfaces. Clay-rich soils
throughout the watershed limit the rate of infiltration, increasing the amount of stormwater runoff during
rainfall events. The storm drain network directs runoff from these surfaces directly into Newton Creek,
carrying many materials from urban and suburban areas along with it, including fertilizers used in home
gardens and lawns, oil, grease, and trace metals from cars, litter, pet waste, and a host of other commonly
used amenities that are considered environmental pollutants when they enter a waterbody. In addition, the
dumping of lawn clippings, trash, and debris directly into the stream channel can be a source of pollutants.
These sources add nutrients and pathogens which can affect water chemistry, limit the survivability and /

or propagation of aquatic organisms, and pose human health concerns.

Effective stormwater management in Newton Creek includes the assessment of existing stormwater
management facilities in the watershed, identification of point and non-point sources of stormwater
input, and potential sources of pollution. A Newton Creek Stormwater Management Plan may include
structural solutions, including facilities that infiltrate, retain, detain, and store stormwater runoff, reducing
the volume and improving the quality of runoff before it enters the stream system. Potential non-structural
solutions may include homeowner education, incentives for residents to implement on-site BMPs, and

the amendment of existing building and sewer codes to enable stormwater BMPs within the watershed.

Hog Island and Newton Creek Ecological Restoration Master Plan
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The inflow of water into the Newton Creek channel includes runoff from natural areas in the
watershed and developed lands, as well as groundwater interactions. Any of these sources have
the potential to transmit pollutants which could adversely affect both natural and human
populations. An assessment of current and potential sources of contamination, whether from
elevated nutrient inputs or toxic chemicals, will allow the development of a watershed-wide

strategy to protect water quality in Newton Creek and the Hog Island Inlet.

a) Verify the boundaries of the Newton Creek watershed, and perform a hydrological
assessment of the current drainage network. Identify potential sources of pollution (including
a map of outfalls and illicit discharges), pathways of entry into Newton Creek, and current
stormwater management practices / facilities.

b) Use this information to create a Newton Creek Stormwater Management Plan that is
consistent with existing City of Superior NPDES permits and efforts, and programs
appropriate structural and non-structural BMPs for use on public and private lands throughout
the watershed. The plan should include a cost estimate and implementation strategy.

¢) Implement the Newton Creek Stormwater Management Plan.
N/A

Newton Creek watershed (-~ 835 acres).

Years from Master Plan adoption
$50,000 for development of Newton Creek watershed
stormwater management plan
$250,000 - $500,000 for implementation

$300,000 - $550,000
None.

None.
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Through ongoing monitoring and communication between stakeholders,
confirm that existing risk mitigation strategies are fully active, effective and
suffficient to protect human and watershed health.

The continued industrial operations in the watershed, including Murphy Oil, Enbridge, and
Burlington Northern Santa Fe railroad, constitute a potential threat to ecosystem health or the
possibility of spillage of industrial byproducts into Newton Creek directly from these facilities or
from transport to/from the facilities. Continuing to manage this risk is paramount; to insure that
the collective investment of time and resources into this area is not squandered and long term

ecological health is maintained.

Local industry is extensively regulated to prevent spills and contain contaminated materials.

For example, the regulations and strategies currently in place at Murphy Oil include a Spill
Prevention, Control, and Countermeasures Plan, a Stormwater Pollution Prevention Plan, staff
training, annual drills for emergency spill response, an on-site emergency response team, and
specially engineered systems for managing stormwater and site inspections. In addition, Murphy
Oil has developed a mercury and PCB reduction guidance document and a chloride reduction

plan, both actively used at the facility (Liz Lundmark, personal communication, 2007).

Ongoing monitoring of these programs and facilities and the effective communication of
potential risks and associated mitigation measures with project stakeholders will help to identify

any gaps and increase confidence that watershed health is being suitably safeguarded.

The Murphy Oil refinery
and Dome Petroleum tank
facitility are situated in
the upper Newton Creek
watershed.

Hog Island and Newton Creek Ecological Restoration Master Plan
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Staff from WDNR and USEPA are actively working with Murphy Oil and Enbridge, the
two primary industrial operators in the project area. All of these organizations are well
represented in the Hog Island Working Group, and lines of communication and dialogue
are open. This action intends to formalize that relationship by ensuring that industry and
environmental regulators are collaborating and sharing information during the restoration
process, to ensure that the investment into restoring environmental conditions is not

jeopardized by industrial pollution.

a) Maintain representatives from USEPA, WDNR, Murphy Oil, and Enbridge in the
ongoing Hog Island , Hog Island Inlet, and Newton Creek restoration process. If
possible, include a representative from Burlington Northern Santa Fe railroad.

b) Share information about risk management procedures and ongoing monitoring results
among project stakeholders.

¢) Actively monitor industrial operations to make sure that all permits are current and
that mitigations strategies are active and effective.

N/A
N/A

Years from Master Plan adoption
Staffing costs assumed to be covered by partnering

organizations.

Existing permits for industrial operations are on file with
WDNR and USEPA. These include 40 CFR 122(SPCC)
and WPDES permits.

Murphy Oil facility operational procedures and spill
plan. Enbridge facility operational procedures.

\‘f
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Ecological Restoration Plan

Determine if contaminated sediments persist in floodplain sediments along
Newton Creek or within the Hog Island Inlet. If warranted, remediate these
areas using mechanical or biological techniques, as appropriate.

32
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Restoration Trajectory:

If sediment conditions warrant, use remediation techniques to further
reduce the toxicity of floodplain and shoreline sediments to background
levels. In 20 years, no evidence of historic contamination is evident
anywhere in the project site.

Initial post-remediation monitoring of aquatic habitats in Newton Creek and the Hog Island Inlet
reveal that ecological conditions are improving and that water and sediment quality conditions

are meeting remediation project goals. However, there are areas of residual contamination along
floodplain sediments of Segments B-K, adjacent to the Burlington Northern Santa Fe railroad
trestles at the mouth of the creek, and potentially within shoreline areas colonized by emergent

wetlands in the Hog Island Inlet.

Objective A4 aims to alleviate the potential for these areas to become bio-available by a) performing
an evaluation of post-remediation monitoring data to assess areas and levels of contamination, and
b) initiating additional remediation actions that are appropriate to the location. This may include
either mechanical techniques such as excavation and removal or capping, or biological techniques
such as phytoremediation in areas where disturbances to existing natural communities should be

minimized or mechanical remediation is determined to be inappropriate.

Examples of sediment
remediation. The top images
display excavation in conjunction
with sediment remediation projects.

Hog Island and Newton Creek Ecological Restoration Master Plan
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As of August 2007, the results of the sediment remediation actions in Hog Island
Inlet have not yet been released. Remediation actions are contingent upon the results

of post-project surveys of sediment conditions currently existing on the project site.

a) Review post-project data from the sediment remediation efforts completed
in November 2005 by USEPA, WDNR, and other partners.

b) In cooperation with federal, state, and local agencies, perform additional
analyses (including additional sampling, if necessary) of the Newton
Creek channel, riparian corridor, Hog Island Inlet, and Hog Island Inlet
shoreline areas to determine the degree and extent of residual sediment

contamination.
N/A

Newton Creek floodplains, shoreline areas of Hog
Island Inlet.

Years from Master Plan adoption
$50,000 - $250,000.

None.

Post-project data from the Hog Island Inlet and

Newton Creek sediment remediation efforts.

Areas that may still contain contaminated sediments are likely those that are difficult to access using
excavation equipment, or are ecologically-sensitive riparian or shoreline environments. Therefore,
phytoremediation may prove to be the most viable alternative. If phytoremediation is pursued,

a series of initial test plots should be established and monitored to determine success prior to
widespread application.

a) In areas that are demonstrated to contain unacceptable level of contamination, design and establish
a pilot project using appropriate vegetation (in hydric soils use emergent wetland vegetation such as
willow; alder, and cattails; in mesic soils use ryegrass, legume, and fescue). At a minimum, the pilot
should include at least 1 control plot, and 1 phytoremediation plot with appropriate vegetation.

b) Institute a three-year monitoring program to determine the degree of remediation achieved,
and the relative health of the vegetative communities.

¢) If determined to be successful, expand phytoremediation efforts to other areas of residual
contamination.

Reference (control) plots in areas identified as having “background”
levels of toxicity.

Dependent upon results of Action A4:1 / test plots should be at least 20 x
20’ in size.

Years from Master Plan adoption
$30,000 - $50,000 to establish 2 test plots.
$20,000 / year monitoring expenses for 2 test plots (x 3 years).
Costs of expanded remediation efforts dependent upon size of area, degree of contamination, and

method(s) employed.
$90,000 - $110,000

To be determined based on results from Actions A4:1 (determine
locations of residual sediment contamination in the project site).
Pending on results from Actions A4:1 (areas of residual
sediment contamination in the project site).
;.
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This Goal proposes measures that will enable the long term protection of valuable natural areas that are currently in private ownership or lands in

public ownership that could be subject to future development actions.

Currently within the Newton Creek watershed and Hog Island, there are many areas that are left as open space; unprogrammed, undeveloped, and
unused by humans. Many of these areas have a high degree of ecological value, providing essential habitats for a diverse array of plant and animal
species. The maintenance of these areas as high quality habitats is dependent upon the conservation of these areas as open spaces, protecting natural
communities from direct and indirect disturbance that occurs with conversion to urban, suburban, industrial, or transportation-related land uses. In

addition, the longevity of areas that are programmed for restoration will be contingent upon the future conservation status of those areas.

During the 3rd workshop, primary and secondary sites for conservation and protection were identified (see maps opposite). Primary conservation sites
are integral to the ecological functioning and sustained restoration of Hog Island, the Inlet and Newton Creek and are designated for active restoration.
The primary sites include land owned by Douglas County on Hog Island and along Newton Creek, City of Superior properties along Newton Creek,
Enbridge properties along Ogdensburg Pier, the Burlington Northern Santa Fe railway along the shoreline of Hog Island Inlet, and Murphy Oil and

Enbridge parcels in the upper watershed.

While not designated for active restoration, the secondary conservation sites are instrumental in maintaining watershed-level health and diversity. The
protection of these locales will help to maintain connectivity between the Newton Creek watershed and other natural areas in the region, including the Nemadii
River corridor and the superior Municipal Forest, so wildlife can migrate between suitable habitats. Further, it will protect sensitive habitats that currently exist in

the area. These sites are primarily upper watershed sites and involve land owned by Douglas County, Murphy Qil, Dome Petroleum, and Enbridge.

Murphy Oil has recently acquired many undeveloped parcels adjacent to their current facilities from Douglas County. They may expand operations in

the near future into these areas.

Place publicly held open areas and sensitive habitats into permanent protection through designation, with an
emphasis on primary protection sites.

Encourage landowners to place open areas and sensitive habitats into permanent protection.

Hog Island and Newton Creek Ecological Restoration Master Plan



US EPA ARCHIVE DOCUMENT

o 500 1,000 2,000

[ walershed Boundary (Apgrasimate)
= Culvert

Newton Cresk

Roads

Railroads

3,000 4,000

Upper Watershed - Private Lands

B 0onE FETROLEUM CORF

[ ENBRIDGE INC

B URFHY OIL USAINC

Shorellne- Private Lands

B 5URUINGTON NORTHERN

[ ENBRIDGE. INC

Public Lands

P cITY OF SUPERIOR
DOUGLAS COUNTY

% i

Parcels Considered for Priority and Secondary Conservation or Land Protection Actions

Private Lands

I I I H DOME FETROLEUM CORP =

EMBRIDGE, INC
[TTTTTT MurPHY oL Usa IHC
Public Lands

DOUGLAS COUNTY

N

ST
ArvRT T

el
- =
7] : l. L —

¥



-
4
Ll
>3
-
O
O
Q
L
=
-
L
O
ol
J
<
Q.
Ll
2
-

Provide permanent protection for publicly-owned open spaces designated as
priority conservation areas, including Hog Island, the Hog Island isthmus, and
targeted properties along the shoreline and riparian corridor of Newton Creek.

In many municipalities, special provisions are taken to protect areas considered to be ecologically-
valuable through passage of special city ordinances (such as the current City of Superior “Municipal
Forest Protection” ordinance), rezoning sensitive habitats to protected “open space”, or designating the
area as public parkland with a suite of designated uses that conserve natural features. City of Superior
and Douglas County could enact similar legislation that would grant special protections to these areas

with minimal associated cost.

The protection of public lands designated for active restoration is considered a high priority. Hog
Island and the Hog Island isthmus are owned by Douglas County, but they do not currently receive
protected status. Several undeveloped parcels adjacent to Newton Creek are in the ownership of

Douglas County and City of Superior.

These
images of Hog Island display
areas to be placed into
permanent protection.

Hog Island and Newton Creek Ecological Restoration Master Plan



Action B1:1 Work with the City of Superior and Douglas County to
permanently protect remaining vacant public lands on
Hog Island and within the Newton Creek watershed, with
an emphasis on primary protection sites.
Douglas County has already initiated efforts to designate conservation status for
their properties on Hog Island and adjacent shoreline parcels. Publicly-owned,
priority land protection areas along the Newton Crecek corridor include parcels

owned by Douglas County and the City of Superior.

Procedure:

a) For City of Superior and Douglas County, independently determine most
appropriate mechanisms for granting selected parcels protected status, placing
most attention on primary conservation sites.

b) City of Superior: Engage City Planning Department and City Council to
enact protections.

¢) Douglas County: Engage County Planning and Zoning Department and

County Board of Supervisors to enact protections.
Reference conditions: N/A

Affected area/size: Hog Island, Hog Island isthmus, and selected parcels.
In City of Superior ownership: 6 acres designated for protection.
In Douglas County ownership: 76 acres designated for

protection.
Implementation timeline:

O==2 3 4 5 10 15 20+

Years from Master Plan adoption

Range of estimated costs: Administrative costs associated with conservation

measures, estimated at $20,000 per landowner.
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Permitting requirements: None.

Pre-implementation needs: None.

Ay



-
4
Ll
>3
-
O
@
Q
L
=
-
L
O
ol
J
<
Q.
Ll
2
-

Photos of

Burlington Northern Santa
Fe railway (top) and the
Ogdensburg Pier (bottom).

Provide permanent protection for private parcels designated as priority
conservation targets, including portions of the Ogdensburg Pier, the Hog
Island Inlet shoreline, and designated open spaces along the Newton
Creek corridor. If feasible, place private lands designated as secondary
conservarion sites into conservation easement.

A variety of options exist for encouraging land owners to consider placing their land into protection. Direct
acquisition involves the landowner selling to a land trust at either a bargain sale or fair market value. A
conservation easement allows the landowner to retain the title to the land, continue to live on the land,

sell it or pass it on to heirs. Under the easement the use of the land is restricted so that its natural attributes
are protected. This option often significantly reduces estate taxes. Land transfers, or direct donation, are

the most logistically simple method as it only involves deeding the land to the agency to which it will be
donated. The West Wisconsin Land Trust and other regional land trust organizations may be able to help
facilitate conversations with landowners so they are aware of the options for and benefits to placing land into
protected status. More detailed descriptions of protection options are available at www.wwit.org.

Enacting ecological restoration and conservation priorities on private lands is a delicate matter. Some of the
key areas that are programmed for active restoration actions include the southwestern shoreline along the Hog
Island Inlet, which is owned by Burlington Northern Santa Fe Railways, and the northwestern shoreline along
the Hog Island Inlet, a portion of the Ogdensburg Pier owned by Enbridge. The acquisition of these parcels is
key to shoreline buffer and wetland restoration strategies proposed in Objectives C2 and C3.

Large swaths of ecologically-valuable undeveloped lands in the upper watershed of Newton Creek

are in the ownership of Murphy Oil and Enbridge, Inc. These areas are designated as secondary
conservation areas; comprising a diversity of habitats that support healthy populations of plants and
animal communities. In addition, these areas provide a wide buffer for Newton Creek, and a corridor
for the migration of animals through the open woodland, wetland, and grassland areas that still remain
in the City of Superior. Their protection will ensure the continued viability of these habitats, and
protection from future development or development-related infrastructure.

The potential expansion of the Murphy Oil facility into these areas does not entirely preclude land
conservation efforts. Conserving wide buffers of open lands around the perimeter of the developed
areas would still allow passage of some wildlife species.

Hog Island and Newton Creek Ecological Restoration Master Plan
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The Ogdensburg Pier presents great opportunities for restoring diverse shoreline ecosystems
along the Hog Island Inlet, as well as the restoration of upland habitats and creation of passive
recreation facilities (Action C2:2 and Objective D1). The area targeted for conservation status
isa 100’ swath of land on southeastern portion of the pier, bordering the Hog Island Inlet
shoreline. There are some initial indications that Enbridge, the current property owners, may
be willing to sell or transfer the land to an entity would provide for conservation.

Burlington Northern Santa Fe owns the railway berms which run parallel to the southwestern
shoreline of Hog Island Inlet, ending at the Loon’s Foot Landing parking lot. The conservation
of these properties would allow for the establishment of a vegetated buffer the shoreline of Hog
Island Inlet (Action C2:2), and restoration of Newton Creek channel between the 2nd St. culvert
and Hog Island Inlet (Action C3:3).

Open discussions with Enbridge Energy and Burlington Northern Santa Fe to discuss
options for sale or placing designated lands into conservation easement. Work with
West Wisconsin Land Trust to facilitate land protection.

N/A

Enbridge parcels: 2.8 acres
Burlington Northern Santa Fe parcels: 7.5 acres

Years from Master Plan adoption
$100,000 - $400,000 / acre for acquisition

$20,000 per landowner for land protection agreement fees.
To be determined according to individual parcels.

Valuation of Ogdensburg Pier and Burlington
Northern Santa Fe properties.

Secondary land conservation targets include vacant Murphy Oil and Enbridge
parcels in the upper Newton Creek watershed. The preservation of these areas
would allow existing woodland, grassland, wetland, and riparian habitats and
terrestrial wildlife migration routes to remain intact and undisturbed. Land
protection options must be coordinated with industrial operations, including the
potential expansion of Murphy Oil. At a minimum, buffers of sufficient width
(300 feet or greater) should be maintained along the Newton Creek corridor, and

around industrial facilities, to allow wildlife migration and preserve relict habitats.

a) Engage in discussions with relevant land owners to determine willingness to
sell or place designated lands into conservation easement. Work with West
Wisconsin Land Trust to facilitate land protection.

b) Conservation actions should occur according to negotiations with respective

land owners.
N/A

Murphy Oil parcels: approximately 24 acres designated as priority
land protection sites.
Murphy Oil parcels: approximately 85 acres designated as secondary land protection sites.
Enbridge parcels: approximately 23 acres designated as priority land protection sites.
Enbridge parcels: approximately 33 acres designated as secondary land protection sites.

Years from Master Plan adoption

$20,000 per landowner for land protection

agreement fees.
None.

Valuation of properties, discussions with

primary landowners.

m
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As indicated by the habitat profiles in the Existing Conditions section of this document, habitat complexes within Hog Island, Hog Island Inlet, and Newton
Creek already contain a high degree of ecological integrity, and presently support a wide variety of biodiversity. This was recognized by project

stakeholders during the stakeholder workshop series, to the degree where some participants questioned the need for any restoration actions to occur.

In fact, many of the landscape elements in the project area are not in need of wholesale, active ecological restoration actions. For instance, Hog Island itself
already supports a range of appropriate habitats that are in a state of active succession as vegetation communities and soils mature. For this reason, very
specific ecological restoration strategies are proposed that enhance targeted elements in these greater habitat matrices. For instance, the addition of certain
species or elements of recognized significance, such as wading shorebirds, submerged aquatic vegetation, or wild rice, will add additional diversity and
value to these areas, as well as the greater eco-region. In other cases, full restoration is proposed for certain areas that contain highly degraded habitats, or
present excellent opportunities for re-establishing ecological connectivity between landscapes. In addition, many of these habitats can greatly benefit from
the mitigation of sources of ecological disturbance, such as invasive species management, culverts and road crossings, denuded buffers, or degraded water

quality. The final element of habitat restoration is the active monitoring of any restoration actions implemented as part of this plan.

The following ecological restoration recommendations are born from the vision and guiding principles articulated by project stakeholders, promoting
ecological biodiversity; resilience; function ecological groups; reproducing, indigenous species; the mitigation of threats; the use of reference habitats; and

congruence with the LSLRHP.

Control selected invasive plant species.

Improve landscape connectivity for natural communities by enhancing streamside and shoreline buffers, and removing
barriers to aquatic and terrestrial wildlife migration.

Restore / enhance wetland complexes along shallow water and shoreline areas.
Restore or enhance habitat complexity in the open water areas of Hog Island Inlet.
Enhance migratory bird habitats, especially for rare, threatened, or endangered (RTE) species.

Initiate post-project monitoring for any restoration actions that occur, and use information to inform other restoration
actions in the designated project area and within the greater St Louis River watershed.

Hog Island and Newton Creek Ecological Restoration Master Plan
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Ecological Restoration Plan

Control selected invasive plant species.

Restoration Trajectory:  Restore target assemblages of native plant species on Hog Island, Hog Island Inler,
and Newton Creek, and eliminate the threat from invasive exotics through the
control of invasive species.

Invasive species management is identified as a major threat to the long term habitat
sustainability across a wide range of habitat types in the project area. Invasive species
management includes baseline assessment, monitoring, active control, passive control, and
the combination of invasive species management with other types of projects such as stream
restoration, wetland restoration, and reforestation. Priority non-native invasive species for
control are reed canary grass (Phalaris arundinacae), which occurs in abundance along the
length of Newton Creek, and common reed (Phragmites australis), which is present in large
stands in the Hog Island Inlet and shoreline. Purple loosestrife is not confirmed to exist in the
project area, but should be carefully monitored to ensure that future invasion does not occur
from adjacent areas of Superior City where it is known to exist.
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Example of invase plants. Images of reed canary grass (top left), purple loosestrife (top Proposed invasive species control locations.
right), and common reed (bottom).
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a) Perform invasive species inventory and mapping using field surveys. Prioritize areas
designated for conservation and restoration actions, including Hog Island, the Hog
Island Inlet shoreline, the Newton Creek riparian corridor, and vacant uplands in the
Newton Creek watershed.

b) For each invasive vegetative community identified in the survey, research
appropriate control strategies compatible with habitat restoration goals, and create
an invasive species management plan that details the implementation of each control
mechanism (see Actions C1:2 and C1:3 below).

¢) Synchronize control efforts with habitat restoration actions throughout the project site.

N/A
~200 acres.

Years from Master Plan adoption

$50,000 - 75,000 for the inventory
$15,000 for the invasive species management plan
$5,000 / acre for control

$65,000 - $90,000 not including any control.

Any method of invasive vegetation treatment will
likely require approval by state and federal agencies.

Existing invasive species mapping data (if available).

Contiguous stands of reed canary grass along Newton Creek have created a
monoculture that suppress the establishment of native riparian vegetation and
limits biodiversity. Control of this invasive plant will aid in the restoration of

aquatic and riparian habitats.

a) Use invasive species inventory generated in Action Cl1:1 to identify locations
of reed canary grass.

b) Create a vegetation management plan that specifies the control strategies and
a schedule for implementation. Synchronize with Actions Al:1 and Al:2 for
potential use of flooding to control reed canary grass populations, and Action
C2:1 - restoration of the Newton Creek riparian buffer. Control methods are
many and varied, but include the planting of fast-growing shrubs or trees,
which will eventually eliminate reed canary grass since it is intolerant of
year-round shade. Other eradication methods include burning, flooding for
prolonged periods, and mowing.'

N/A

An estimated 25 acres.

Years from Master Plan adoption

$5,000 - $20,000 / acre
$125,000 - $500,000

Any method of reed canary grass treatment will
likely require approval by state and federal agencies.

Invasive species inventory and mapping from
Action Cl1:1.

'For more info on reed canary grass control strategies, see http://www.ipaw.org/invaders/reed_canary_grass/draft_rcg_table_sm.pdf

"Jg" 3
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The stands of Phragmites australis along the shoreline areas out-compete and displace
native emergent macrophyte communities. These stands should be controlled to

insure the establishment and long term sustainability of native plant communities.

a) Use invasive species inventory generated in Action C1:1 to identify shoreline
areas invaded with Phragmites australis, and confirm that the existing stands
are non-native species..

b) Determine effective control strategies, create a vegetation management
plan, and execute. Techniques used to control Phragmites include chemical
treatment (i.e. spraying herbicides) or physical treatments such as mowing,
discing, flooding, draining or burning. Generally, the most practical method
of controlling Phragmites involves treating the plants with glyphosate
herbicide. The USEPA approved formulation of glyphosate for use in wetlands
is trade named “Rodeo” and is virtually nontoxic to mammals, birds, and fish
when used according to application instructions. Applications in successive
years will likely be required and removal of standing dead plant material will
facilitate volunteerism by desired plant species.

N/A

An estimated 8 acres.

Years from Master Plan adoption
$2,000 - $10,000 / acre
$16,000 - $80,000

Any method of Phragmites australis treatment will
likely require approval by state agencies.

Invasive species inventory and mapping from
Action C1:1.

Ongoing monitoring is necessary to prevent the migration of invasive plant species into
the project site from the adjacent landscape. Especially in the early years of proposed
ecological restoration actions, invasive plants will have the opportunity to colonize as
native vegetation becomes established and begins to mature. The existence of purple
loosestrife in the City of Superior is especially concerning, as this plant could easily
become established in the Newton Creek watershed and Hog Island. The City of
Superior has already engaged in successful purple loosestrife eradication programs in

the Pokegama River watershed, as well as several other locations in the City.

After the invasive control efforts in Actions C1:2 and C1:3, initiate an annual
survey to determine the establishment of invasive vegetative communities in the

project site, and eradicate as necessary.

N/A
~ 200 acres

Years from Master Plan adoption

$10,000 / year
$100,000

Any method of invasive vegetation treatment will

likely require approval by state and federal agencies.

Existing inventories and mapping of purple
loosestrife or other non-native, invasive
vegetation communities in the City of Superior

and Douglas County.

Hog Island and Newton Creek Ecological Restoration Master Plan
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Ecological Restoration Plan

Improve landscape connectivity for natural communities by enhancing
streamside and shoreline buffers, and removing barriers to aquatic
and terrestrial wildlife migration.

Examples of improved |

buffers and corridors.
Photos of riparian buffers

and wildlife corridors

in various stages of |

development. At right, a

map of the proposed buffer
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restoration actions.

Restoration Trajectory:

Establish and maintain a 75 foot riparian buffer along Newton Creek
between 7th St. and 2nd St. Establish a minimum of 100’ shoreline
buffer areas for Hog Island Inlet along Ogdensburg Pier and Superior
Harbor shoreline. Remove 2nd St culvert and replace with a natural
channel. Retrofit / replace culverts under 4th, 5th, 6th, and 7th streets.

'The restoration of aquatic buffers presents the most ecologically advantageous strategy for enhancing
the biodiversity of aquatic organisms, avian, and wildlife populations in the project area. However, it is
also ambitious. Full restoration of riparian and shoreline involves maximizing both the width and the

continuity of the current riparian and shoreline vegetative communities.

Aquatic Buffer Width Correlated to Ecological Function
Along Newton Creek, riparian buffer
enhancement should concentrate ﬂﬁank Stabiization
on attaining an ecologically-optimal
. . . 5 Sstmam Shading
width specifying both vegetative 3
.. T
composition and allowable uses g Ewm Gualty Frotection
=
within buffer zones, and removing or @
. . Flood Water Storage
retrofitting barriers along the buffer E | l
to facilitate longjtudinal migration of i s i
aquatic, avian, and wildlife species. -
o 5 50 75 100 125 150 75 200 225 250 75 300
Width (feet)
For Hog Island and Hog Island fo¢ Evotecion a0 RSt of paran Areas Fis Eaian. USOANRGS, Septomber 2008,

Inlet, buffer enhancement should

occur along shoreline areas where the current buffer is denuded; along the Burlington Northern Santa
Fe railroad properties on the Superior shoreline and along Ogdensburg Pier. In these areas, restoration
could include the re-establishment of more gentle topography to allow for greater widths of wetland and

vegetative buffer communities and to mitigate the effects of shoreline erosion.

Hog Island and Newton Creek Ecological Restoration Master Plan



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Below 7th Street, the vegetative buffer along Newton Creek is denuded, disturbed, or
dominated by invasive vegetation in many places. Restoration of these riparian buffers

with vegetative assemblages replicating reference riparian ecosystems would maximize bank
stabilization and stream shading, and enhance water quality protection, flood water storage, and

wildlife habitats.

a) Identify areas that could benefit from riparian buffer enhancement, and restore
vegetation communities throughout these areas to reference riparian vegetation
communities found along the Allouez Bay tributaries of Bluff Creck and Bear Creek,
where appropriate.

b) Determine allowable uses in buffer zones, and coordinate with any operations and
maintenance that occurs on public lands in these buffer areas.

¢) Synchronize riparian buffer restoration with culvert removal (Action C2:3), streamflow
patterns (Objective A1), and invasive species management (Action C1:2).

Riparian vegetation assemblages in Bluff Creck and / or Bear Creck.

Up to 6 acres.

Years from Master Plan adoption
$15,000 - $20,000 / acre

$90,000 - $120,000

None required for buffer planting. If done in conjunction
with invasive species control, channel alteration, or bank
grading, permits will be necessary.

Establish riparian buffer reference conditions in Allouez
Bay tributaries.

Shoreline buffers provide a critical ecological role in the protection of diverse
shoreline, shallow water, and open water habitats that exist in the project area.
Currently, the shoreline buffer along the southwestern and northwestern shorelines
of Hog Island Inlet is very denuded. Through the restoration of a shoreline buffer

in this area, ecological services such as shoreline erosion control; water filtration;
aquatic, avian, and terrestrial wildlife habitat creation; and the physical protection of
sensitive shoreline habitats would be greatly enhanced.

a) Using Allouez Bay wetlands as a reference, establish vegetative communities
according to relative topographic distribution and lake hydrology; consisting
of mud flats, emergent wetland vegetation, beach / dune grasses, alder thickets,
scrub/shrub communities, and woodlands. Removal of hard bank structures and
regrading may be necessary along railroad berms.

b) Determine allowable uses in buffer zones, and coordinate with any operations
and maintenance that occurs in these buffer areas.

¢) Synchronize riparian buffer restoration with land protection (Actions B2:2,
B2:3) and invasive species management (Action C1:3).

Shoreline buffers in Allouez Bay.

6 acres.

Years from Master Plan adoption
$225,000 for Superior shoreline buffer enhancement (3 acres)
$45,000 for Ogdensburg Pier buffer enhancement (3 acres)
$270,000

USACE Section 404 and Section 10 permits; WDNR
wetlands permits, City of Superior wetlands permits.

- Establish riparian buffer reference conditions along Allouez Bay shoreline.
- Land protection / easement on Superior shoreline and Ogdensburg Pier properties.

\‘f

o 'i S

- 47



As opposed to the railroad crossings, which are large-

sized arches that have a “natural” (i.e. not concrete or a) Collect baseline data on aquatic and riparian habitat conditions along the
corrugated metal) bed, the road crossings are generally alluvial sections of Newton Creck below 7th Ave.

undersized concrete or corrugated metal culverts that b) Pending the resolution of Objective Al, determine the design flows for Newton
restrict stream-flow, are often filled with sediment and Creck at the road crossings.

vegetative debris, and are not conducive to the migration ¢) Using reference conditions from the Allouez Bay tributaries and/or upstream
of aquatic organisms along the channel. Culverts that are unrestricted sections of Newton Creek, create conceptual designs and

closest to the Newton Creck Inlet present the greatest construction documents for the daylighting of Newton Creek at the 2nd Ave
opportunities; their removal or retrofit would allow culvert, with restoration to a natural channel.

aquatic organisms to move to and from the Hog Island d) Construct natural channel at the 2nd Ave culvert, and monitor to determine
Inlet into the alluvial stream system, greatly improving and ecological response.

increasing the availability of aquatic habitat in these areas. e) Contingent upon funding and opportunity, remove, replace, or retrofit culverts
The culvert under 2nd Street is the highest priority for and under 4th, 5th, 6th, and 7th streets, and monitor to determine ecological
replacement with natural channel. The culverts under 4th, response.

S, i, el il s aivoellso it o sl priedtyy Bluff Creek and Bear Creek (Allouez Bay tributaries) /

for removal, replacement, or retrofit. . .
unrestricted upstream sections of Newton Creek.

Complete removal of these features would require the
P . o Culverts under 2nd, 4th, 5th, 6th, and 7th streets.

road crossings to be replaced by bottomless spans,

followed by restoration to a natural channel. This is the

most ecologically-optimal alternative, with the greatest

improvement to riparian and in-stream habitat conditions, )

. L Years from Master Plan adoption

and the removal of terrestrial and aquatic migratory

barriers. A second option is to replace the culverts with
$250,000 for removal of 2nd St. culvert and natural channel design/construction

$50,000 each for retrofit/replacement of 4th, 5th, 6th, and 7th St. culverts

“bottomless” arches or culverts that are greater in size
and have a natural bed. It is highly recommended that
the streamflow pattern in Newton Creek (Objective $450,000

Al) be established prior to any work in the channel of USACE Section 404 and Section 10 permits; WDNR
Newton Creek, as alterations to the flow regime will have
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wetlands permits; City of Superior wetlands permits.
enormous impacts to the engineering requirements of

these culverts. Establish streamflow regime (Objective Al).

Hog Island and Newton Creek Ecological Restoration Master Plan
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Ecological Restoration Plan

Restore or enhance wetland complexes
along shallow water and shoreline areas.

Restoration Trajectory:  The restoration of the Hog Island shoreline to replicate a “Sheltered Bay
habitat,” such as Allouez Bay. Create 3 additional acres of wetland
habitat along the shoreline of Hog Island Inlet, including I acre of wild
rice (if determined to be feasible). Restore 0.5 acres of wetland habitat on
Newton Creek between the 2" Street culvert and the railroad trestles.

Wetlands have long been recognized as essential habitat for many species of fish and birds that utlize
these areas for forage and cover, resting and breeding. In addition, wetlands provide natural “cleansing” of
waters through the process of denitrification and nutrient uptake. Historically, it is likely that the entire
Superior shoreline was covered in large expanses of wetlands; the wetlands in Allouez Bay are remnants

of this formerly-vast complex. Hog Island Inlet is an ideal place for wetland habitats, with naturally

shallow waters protected from wave erosion, and seiche-influenced hydrology. Currently, there are large
swaths of wetland habitat along the eastern and southern edges of the Hog Island Inlet. However, the
northern and western edges adjacent to ' '
Superior shoreline and Ogdensburg Pier
are currently lacking in wetlands habitat.
The restoration of wetlands, including
native populations of wild rice, along
the shoreline of Hog Island Inlet would
provide additional habitat for avian and
aquatic species, buffer the open waters
of the Inlet, and provide water quality
treatment for the inflow from Newton
Creek. In addition, the establishment
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Examples of wetlands. These are photos of wetlands restoration projects. A map of the of floodplain wetlands habitat in the
proposed wetland restoration areas in the Hog Island Inlet is on the bottom right of the page. seiche-influenced reach of Newton Creek B i
Wl A Rt i
(below 2nd Street) would greatly enhance 1 wesvepevies

the biodiversity of flora and fauna in this

alluvial / lacustrine transition zone.

]
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50 #ﬁ Hog Island and Newton Creek Ecological Restoration Master Plan
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Wild rice is a native plant to the region that has significant cultural and ecological values.

It thrives in water depths of 2.5’ t0 3.5, to a maximum of 4.5” (Rick Gitar, personal
communication), and is very sensitive to the organic content of the soil medium as well as
variations in water elevation. Although it is acknowledged that establishing wild rice colonies
is difficult, a large portion of the Hog Island embayment is considered potentially suitable
habitat. Additional studies of the feasibility for wild rice establishment in the Hog Island Inlet
need to be performed.

a) Monitor the seiche effect in the Hog Island Inlet to determine if water level fluctuations
will impair wild rice establishment. Determine organic content of substrate in target
areas to evaluate if organic enrichment needs to occur to provide optimal habitat
conditions.

b) Identify a viable seed source and collect wild rice seeds (Allouez Bay and the sheltered
bays of the Lower St. Louis River are potential donor sites). Seed collection should be
coordinated to time the collection and distribution of the seed within the same season, as
the risk of spoilage is high.

¢) Identify an area along the shoreline of Hog Island Inlet that would support wild rice
populations. It is recommended that wild rice planting is timed to colonize areas that
have been cleared of Phragmites.

d) Distribute seeds using appropriate techniques to maximize survival, and monitor to
ensure maturation.

Wild rice habitats in Allouez Bay and the sheltered bays of the
Lower St. Louis River.

Hog Island Inlet and shoreline / 1 acre

Years from Master Plan adoption
$10,000 - $15,000.

USACE Section 404 and Section 10 permits; WDNR wild
rice seed collection permits; WDNR wetlands permits; City of Superior wetlands permits.

Invasive Phragmites control (Action C1:3).
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The shallow water areas of the Inlet allow for establishment
of emergent vegetation along the shoreline with minimal
effort, providing additional wetlands habitat for aquatic,
avian, and wildlife communities. The greatest opportunities
lie along the bay shoreline and the Ogdensburg Pier; tying
new wetland habitats into the existing complex of wetland
vegetation on the isthmus would form a contiguous
complex of wetland vegetation around the perimeter of the
Hog Island Inlet. This configuration of wetlands habitats
replicates several reference “sheltered bay” habitats in the

Superior Harbor area.

An additional opportunity lies in the creation of “floating
log-bog” wetlands, suggested by Dennis Pratt at WDNR
and discussed in the third stakeholder workshop. These
mimic the natural woody wrack that accumulates along
the shallow-water edges of the bay shoreline and become
colonized by wetland vegetation, providing a unique,
diverse wetlands habitat. The creation of “floating log-
bog” wetlands in the Hog Island Inlet would extend

the landward buffer along the perimeter of the Inlet,
provide excellent forage and cover for aquatic species, and
isolated roosting and foraging areas for birds. Successful
establishment requires further analysis of reference habitats

in Allouez Bay.

a) Synchronize with shoreline buffer restoration in Action C2:2, as the
establishment of additional emergent wetland vegetation may overlap
with shoreline buffer restoration actions.

b) Establish emergent wetland reference conditions from Allouez Bay
wetlands, including target vegetation species assemblages and relative
topographic and hydrologic ranges.

¢) Plant wetland vegetation or create “floating log-bog habitats”, and
monitor for 3 years to ensure