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EXECUTIVE SUMMARY

The Shoreline Restoration and Management
Plan / Final Environmental Impact Statement
(EIS) has been prepared to provide
scientifically-based alternatives for the
restoration of natural sediment movement
along the southern shore of Lake Michigan
within and adjacent to Indiana Dunes
National Lakeshore. The purpose of the plan /
final EIS is to provide comprehensive
guidance for restoring natural shoreline
processes, preserving shoreline ecosystems,
and providing opportunities for quality visitor
experiences at Indiana Dunes National
Lakeshore. The intent of the plan / final EIS is
not to provide specific and detailed answers to
every issue facing the park, but rather to
provide a framework to assist National Park
Service (NPS) managers, stakeholders, and
locals governing bodies in making current and
future decisions.

For the purpose of the plan / final EIS the
shoreline has been divided into four reaches
based on sediment erosion and accretion. Due
to the natural process-driven
interconnectivity of these areas the final EIS is
formatted so that reaches 1 and 2, which
extend from Crescent Dune to Willow Lane,
and reaches 3 and 4, which extend from
Willow Lane to the Gary-U.S. Steel East
Breakwater, are discussed in the context of
two independent sediment transport cells.
The National Park Service will consider a
no-action alternative (alternative A) in all
reaches as a baseline of current conditions and
management practices.

For reaches 1 and 2 seven alternatives were
initially developed including the no-action
alternative. All alternatives provide for beach
nourishment at Crescent Dune differing in the
source of material (upland versus dredged),

method of placement (hydraulic versus
mechanical), and frequency of placement
(every year or every five years). Additionally,
one of the alternatives incorporates a
permanent bypass system, and another
incorporates the construction of a temporary
submerged cobble berm. Through a value
analysis process the alternative that
incorporated the submerged cobble berm was
selected as the preferred alternative for
reaches 1 and 2 for the plan / draft EIS. This
alternative provided the best combination of
strategies resulting in a high level of
protection of natural resources while
providing for a wide range of beneficial uses
of the environment. However, public
comment on the plan / draft EIS (July 2012)
was extensive and ranged from support for
the goals of the project to concerns about a
number of aspects of the draft alternatives.
The public was generally supportive of beach
nourishment but there was consistent,
negative response to the proposed cobble
berm in alternative E (preferred alternative in
the draft EIS).

It was determined through the draft EIS
process that all alternatives meet park
purposes and objectives while protecting park
resources by minimizing impacts, and are
consistent with the legislative intent of
Indiana Dunes National Lakeshore, applicable
federal laws, policies, and regulations.

The only variation between the alternatives is
in the consistency of the aggregate
(sediment/rock), frequency of placement, and
method of placement. Therefore a new hybrid
alternative was designed that incorporated
desired aspects of multiple alternatives, which
would meet park purposes and objectives, yet
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addresses public concern with the submerged
cobble berm.

The criteria critical to the selection of
alternative E as the draft EIS preferred
alternative for reaches 1 and 2 focused on the
restoration of native materials (sediment,
gravel, rock) to the shoreline and not
necessarily on the method of placement

(i.e., creating a submerged berm). The new
hybrid alternative would provide the identical
materials to the shoreline only through a
direct placement process. The majority of
material used for beach nourishment would
be obtained from fine and medium grained
sediments that could be hydraulically dredged
(as in alternative C-1). The specific source
location of the nourishment material would be
determined in coordination with Indiana
Department of Natural Resources (IDNR) in
areas of accretion so that dredging activities
would not disturb areas of equilibrium. The
additional gravel and rock component would
be obtained by implementing a portion of
alternative B-1. Rather than using the inland
mined source to provide the entire spectrum
of beach nourishment, only the coarse
component (gravels and rock), proposed
under alternative E, would be hauled to the
beach and mixed on-site with the
hydraulically dredged sediments. The new
hybrid alternative I incorporates the benefit
of the gravel and rock materials from
alternative E using the inland mined and
hauled sources outlined in alternative B-1
with the hydraulically dredged sands outlined
in alternative C-1.

For reaches 3 and 4 four alternatives were
developed including the no-action alternative.
All alternatives provide for beach
nourishment at Portage L.akefront and
Riverwalk differentiated by the frequency of
nourishment (every year or every five years),
and one includes the development of a
permanent bypass system. Only dredged
material was considered for these alternatives,
because no viable access to the nourishment
site exists for trucking in upland materials.
Through a value analysis process the
alternative that provides sediment
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nourishment material every five years through
a combination of mechanical and hydrologic
means was selected as the preferred
alternative for reaches 3 and 4 in the draft EIS.
This alternative is cost efficient and provides
the greatest potential for both foredune
creation and protection from major storm
events. While the public was generally
supportive of beach nourishment for

reaches 3 and 4, there was negative response
to alternative C-5 that provided beach
nourishment every five years during the public
comment on the plan / draft EIS. In response
to the public’s concerns, the preferred
alternative for reaches 3 and 4 has been
changed to alternative C-1 that provides for
beach nourishment annually.

The plan / draft EIS was available for public
comment for a period of 60 days commencing
when the U.S. Environmental Protection
Agency published the Notice of Availability in
the Federal Register on September 14, 2012.
One public meeting was held on October 23,
2012.

A copy of the plan / final EIS is available on
the internet on the NPS Planning,
Environment, and Public Comment website
at: http://www.parkplanning.nps.gov/indu.
The plan / final EIS can also be accessed
through the park’s home page at:
http://www.nps.gov/indu. In addition, a
limited number of hardcopies and CDs are
available at the Indiana Dunes National
National Lakeshore headquarters located at
1100 North Mineral Springs Road in Porter,
Indiana. If you have any questions, please call
Charles Morris, Environmental Protection
Specialist, at 219-983-1352.

Paul Labovitz, Superintendent
Indiana Dunes National Lakeshore
1100 North Mineral Springs Road
Porter, Indiana 46304












SUMMARY

sediment transport and dune formation,
aquatic fauna, terrestrial habitat, threatened
and endangered species and species of
concern, wetlands and pannes, soundscape,
visitor experience, and park operations.

In analyzing the impacts on natural resources,
all action alternatives would benefit coastal
processes. There would be adverse effects on
aquatic fauna, terrestrial habitat, threatened
and endangered species and species of
concern, and soundscape as a result of
activities associated with the placement of
nourishment material. The duration and
intensity of these effects would vary
depending on the source of the nourishment
material (i.e., upland or dredged) and the
volume of nourishment material proposed
under each alternative. Under the NPS
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preferred alternative (alternative F) in reaches
1 and 2, effects on all resources would be no
greater than moderate and adverse. Under the
NPS preferred alternative (alternative C-1) in
reaches 3 and 4, effects would be no greater
than short-term, minor, and adverse on all
resources.

However, under all the action alternatives, the
impacted resources (e.g., coastal processes,
aquatic fauna, terrestrial habitat, threatened
and endangered species and species of
concern, and soundscape) would benefit in
the long term from the reduction of severe
shoreline and beach erosion and the creation
of a more natural ecosystem of shoreline
vegetation and foredune and dune complexes
and processes.
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A GUIDE TO THIS DOCUMENT

This Shoreline Restoration and Management
Plan | Draft Environmental Impact Statement
(EIS) is organized into five chapters plus
appendixes. Each section is described briefly
below.

The “Purpose and Need for Action” chapter
describes the context for the entire final EIS.
It explains why this plan is being prepared and
what issues it addresses. It provides guidance
(e.g., park purpose, significance, resources
and values, special mandates, and service-
wide laws and policies) for the alternatives
that are considered. The “Purpose and Need
for Action” chapter also describes how this
plan relates to other plans and projects and
identifies impact topics to be discussed
relative to the no-action alternatives. It also
includes a discussion of impact topics that
were dismissed from detailed analysis.

“The Alternatives” chapter discusses
management zones and the management
alternatives. Mitigating measures for
minimizing or eliminating impacts of some
proposed actions are presented. A section on
the selection of the preferred alternative and
environmentally preferable alternative
follows.

XVvi

The “Affected Environment” chapter
describes areas and resources that would be
affected by actions that are part of the various
alternatives — including coastal processes,
aquatic fauna, terrestrial habitat, threatened
and endangered species and species of
concern, wetlands and pannes, soundscape,
visitor experience, and park operations.

The “Environmental Consequences” chapter
analyzes the impacts of implementing the
alternatives. Approaches used to assess
impacts are outlined at the beginning of the
“Environmental Consequences” chapter.

The “Consultation and Coordination” chapter
describes the history of public and agency
coordination during the planning effort; it also
lists agencies and organizations that will
receive copies of the final EIS.

The appendixes present information on
enabling legislation, technical references,
species lists, and initial agency consultation.









INTRODUCTION

Indiana Dunes National Lakeshore was
created by the United States (U.S.) Congress
in 1966, and is one of four national lakeshores
in the U.S,, all on the Great Lakes. Legislation
providing for the establishment of the Indiana
Dunes National Lakeshore is included in
Appendix A: Enabling Legislation. These
national lakeshores share certain challenges
associated with balancing impacts of human
actions within fragile natural environments.
Indiana Dunes National Lakeshore faces
challenges unique among national lakeshores
in managing and operating within a natural
environment that has been considerably
altered.

Prior to industrial and residential
development along Lake Michigan, the
shoreline was comprised of a highly diverse
landscape including swamp and marsh lands,
dunes, oak savanna, and prairies. The natural
shoreline processes along southern Lake
Michigan have been heavily impacted by the
construction of numerous navigational
harbors and hardened (man-made) structures
that have greatly affected the integrity and
sustainability of the natural landscape. These
structures outside of Indiana Dunes National
Lakeshore altered Lake Michigan’s natural
east-to-west littoral drift (or longshore drift,
defined as movement of sediment along the
coast). Lake Michigan’s waves usually surge
onto the beach at an oblique angle with their
swash taking sediment up and along the
beach, resulting in areas of sediment accretion
(accumulation) east (updrift) of Michigan City
and Port of Indiana, and sediment starvation
to the west (downdrift) of these same harbors.
The lack of continued sediment
replenishment from natural littoral drift has
resulted in extensive beach and dune erosion
which threatens both public and private
resources.

The continued erosion along Indiana Dunes
National Lakeshore west of Michigan City
and Port of Indiana has been mitigated to a
certain degree through beach nourishment

and offshore placement of sediment
conducted by the U.S. Army Corps of
Engineers (COE) (see “The Alternatives”
chapter for details). Beach nourishment or
replenishment is a process by which sediment
lost through littoral drift or erosion is
replaced from sources outside of the eroding
beach. Due to the continuing issue of erosion
along the lakeshore and the lack of a
systematic means of finding a remedy, the
National Park Service decided to address the
issue with a shoreline restoration management
plan.

The National Park Service began public
involvement early. Conversations have been
held for years with state, federal, and
municipal entities within the boundaries of
the Indiana Dunes National Lakeshore about
the problems. Once the decision was made to
move forward with the development of a plan,
the National Park Service began a formal
scoping process, which is an open process for
determining the scope of a proposed action or
project and for identifying issues related to the
project (see the “Consultation and
Coordination” chapter for more detail). The
National Park Service actively engaged the
public, stakeholders, and government officials
at the federal, state, and local levels through
the use of public meetings and project
newsletters and by providing the opportunity
to provide comments.

The National Park Service invited the COE
and the State of Indiana to be cooperating
agencies on this plan/ final EIS to give them
the opportunity to provide information in
their areas of technical expertise and to review
and comment on early versions of this plan /
final EIS. The COE agreed to be a cooperating
agency and a Memorandum of Understanding
was executed between the National Park
Service and the COE (included in Appendix B:
Initial Agency Coordination). The State of
Indiana declined to participate as a
cooperating agency.












PROJECT LOCATION

Indiana Dunes National Lakeshore is
approximately 50 miles southeast of Chicago,
Illinois, in the counties of Lake, Porter, and
LaPorte in northwest Indiana’s industrial-
urban corridor. The project area encompasses
21 miles of the shoreline (see Map 1-1: Park
Map). The park is located at the southernmost
point of Lake Michigan. Under this plan, the
National Park Service would implement
specific restoration and management actions
within its boundaries. As shown on Map 1-1:
Park Map, Indiana Dunes National Lakeshore
shares its boundaries with various residential,
agricultural, and industrial developments.

The project area for this plan / final EIS does
not include the entire Indiana Dunes National

Lakeshore; it includes only the shoreline,
foredunes, and dunes as generally shown on
the Project Area Map (Map 1-2). For purposes
of analysis and the development of shoreline
restoration actions, the project planning team
considered the entirety of the Lake Michigan
shoreline along Indiana Dunes National
Lakeshore. The project encompasses the area
from the water’s edge outward to the depth at
which sediment on the lake bottom is no
longer affected by wave action, and from the
water’s edge inland to include the foredune
and dune complexes. Foredunes are low, very
active dunes that parallel the beach and are
named for their position as the first (fore)
dunes inland from the beach.










































PROPOSED PLAN FOR IMPLEMENTATION

The proposed plan presents the first steps in a
long-term process to return Indiana Dunes
National Lakeshore to its natural condition.

For instance, various hardened structures
have been placed along the shoreline as a
result of industrial, federal, and residential
development. These structures have
historically provided protection for
infrastructure from erosion and storm events.
However, these structures were not always
developed in a way that was beneficial to the
entire shoreline. The purpose of this final EIS
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is to identify and develop strategies to restore
the Indiana Dunes National Lakeshore
shoreline and its processes. Reestablishment
of more natural shoreline processes could
eventually allow the current structures within
the Indiana Dunes National Lakeshore
boundaries along the lakeshore to be removed
in the future without endangering the adjacent
infrastructure. Note that additional study and
compliance would be necessary in order to
verify that the current structures could be
removed.






the surrounding environment. The potential
influences of climate change are described in
the “Affected Environment” chapter. While
climate change would alter resource
conditions within Indiana Dunes National
Lakeshore, the type and intensity of these
changes is uncertain.

IMPACT TOPICS RETAINED FOR
DETAILED ANALYSIS

NPS Director’s Order 12: Conservation
Planning, Environmental Impact Analysis, and
Decision-making (2001) lists mandatory topics
that must be considered in a NEPA document.
The impact topics retained for further analysis
and their associated issues presented below
are described in more detail in the “Affected
Environment” chapter, and impacts on each
resource are analyzed in the “Environmental
Consequences” chapter. If impact topics
(resources) are unaffected by the project or if
the impacts to the resources from the project
are at alow to very low level, then the topic
was eliminated from further analysis, as
described under the “Impact Topics
Dismissed from Further Consideration”
section of this chapter.

Coastal Processes

Sediment Transport Processes. A coastal
zone is a dynamic region where land is
sculpted and shaped by wave action and
currents. The coastal processes of Lake
Michigan historically have shaped Indiana
Dunes National Lakeshore, and continue to
have an effect on the natural features vital to
the park, such as beaches and dunes. As the
shoreline was modified by human activity over
the last century, so too was the effect of the
coastal processes on Indiana Dunes National
Lakeshore.

Due to the presence of various industrial and
navigational structures along Lake Michigan’s
southern shore, the transport of sediment
along the shoreline has been interrupted. This
has resulted in areas of accretion, in which the
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Issues and Impact Topics

beach appears to be increasing in size as more
sediment becomes trapped, and areas of
erosion, in which sediment is carried away
from the shoreline and transported downdrift.
The alternatives presented in this plan
describe a variety of approaches to mitigate
accretion and erosion.

Dune Formation Processes. Dune
development occurs when the lake level
remains relatively constant, and sediment is
deposited, trapped, and held onshore by
vegetation. Itis vital that the appropriate
quantity of sediment be present in the system
to allow for such processes to occur. The
alternatives presented allow for additional
sediment to be placed into the lake system via
avariety of approaches. It is important to
evaluate the effectiveness of these alternatives
on the development of foredune and dune
complexes.

Aquatic Fauna

Native Species. An abundance of benthic
communities live and flourish in Lake
Michigan. Many of these species use the
nearshore environment along Indiana Dunes
National Lakeshore during some stage of their
lives. As these species are an important
resource for the park, the National Park
Service has responsibility to protect them to
the extent possible. The alternatives presented
in this plan would affect these species.

Invasive and Nonnative Species. There are
several species of invasive and nonnative
benthic organisms and fish known to populate
the waters along the southern Lake Michigan
shoreline. As these species encroach on the
park’s waters, the native benthic communities
are increasingly at risk of displacement. It is
important to assess the potential for the
alternatives presented in this plan to
introduce, or augment, the spread of the
invasive and nonnative species.















CHAPTER 1: PURPOSE AND NEED FOR ACTION

alter the physical and social structure of the
nearby communities. This topic has been
dismissed from further analysis because
actions associated with the proposed
alternatives would have no adverse affect on
minority or low-income populations.

Human Health Concerns

Both human and natural pathways that
introduce and spread pathogens and other
contaminants dangerous to human health
exist at Lake Michigan. With increased visitor
access to and use of Indiana Dunes National
Lakeshore comes an increased risk of
exposure to Escherichia coli (E. coli) and other
pathogens. Dredging and sediment
disturbance have the potential to release
harmful bacteria such as fecal indicator
bacteria (E. coli) and Clostridium botulinm.
Berms and permanent bypass systems could
attract exotic species (i.e., zebra mussels
[Dreissena polymorpha] and quagga mussels
[Dreissena rostriformis bugensis]) which may
increase the risk of exposure to botulinum
toxin. Botulinum toxin is a metabolic waste
produced under anaerobic conditions by
Clostridium botulinum, a bacteria that can be
found in the tissue of bivalves (e.g., mussels).
The risk of botulinum toxin exposure would
be diminished as the exotic species would
eventually be covered with sediment. It is
outside the scope of this plan to control
potential pathogens or similar impacts to
water quality. To maintain compliance with
the Clean Water Act of 1972, the National
Park Service cannot knowingly implement
actions that would have a detrimental effect
on water quality. Therefore, while the
alternatives presented in this plan do not
propose to remove human health concerns
from the waters of Lake Michigan, the
proposed project would not be expected to
adversely affect Lake Michigan water quality
and/or introduce harmful pathogens.

Required permitting conducted prior to
dredging, sediment placement, and berm or
bypass construction activities would identify
mitigation required to protect against human
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health concerns. Appropriate measures would
be taken during the final planning and
permitting stages to ensure that the actions
conducted along the shoreline comply with
the standards upheld by the National Park
Service. Actions such as fencing, signs, and
visitor education would be used to reduce
visitor exposure to pathogens and
contaminants. With required mitigation in
place to protect human health from harmful
bacteria released from dredging and sediment
placement activities, there would be negligible
impacts to human health. This topic has been
dismissed from further analysis because
actions associated with the proposed
alternatives would have negligible effects on
human health.

Socioeconomic Resources

NPS Director’s Order 12: Conservation
Planning, Environmental Impact Analysis, and
Decision-making requires consideration of
potential direct and indirect impacts to the
local economy, including impacts to
neighboring businesses in the general project
vicinity. The No-action alternative, the
preferred alternative, and the other action
alternatives considered as part of this plan
would not change local and regional land use,
nor would they appreciably impact local
businesses or other agencies. This resource
has been dismissed from further analysis
because none of the actions associated with
the proposed alternatives has the potential to
impact the socioeconomic environment of the
area.

Water Quality

Indiana Dunes National Lakeshore, because
of the fragmented nature of the lakeshore, the
beach, dune complexes, and terrestrial
habitats along the shoreline, is impacted by
both permitted and nonpoint discharges into
Lake Michigan which can directly affect park
aquatic resources. It is beyond the scope of
this plan to address these discharges into Lake
Michigan. The National Park Service cannot



knowingly implement actions that would have
a detrimental effect on water quality.
However, the alternatives in this plan have a
very low probability of improving or adversely
affecting the water quality of Lake Michigan.
Any action taken as part of the
implementation of this plan would be subject
to any and all appropriate measures to comply
with water quality standards. Because the
probability of effects to water quality from
actions associated with the proposed
alternatives is very low, water quality has been
dismissed from further analysis.
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INTRODUCTION

In general, the shoreline at Indiana Dunes
National Lakeshore naturally functions as a
dynamic environment. A dynamically stable
shoreline is one that has experienced either
minor or no positioning changes over along
period of time (i.e., 50 years or greater). Wave
action maintains the beach profile by
supplying and collecting sediment along the
shoreline. Wind action and major storm
events work in conjunction with lake
processes to create the dune complex. As
dunal succession is wind driven, the presence
or absence of vegetation on the dune face can
influence the speed at which the dunes move.
Vegetation established on a dune reduces the
amount of sediment blown away by wind
action, thus slowing down the movement of
the dune. With the introduction of urban
development along the lakeshore came
disruptions to the intricate coastal processes
of Lake Michigan’s southern shoreline. This
Shoreline Restoration and Management Plan /
Final Environmental Impact Statement (EIS)
addresses the restoration of certain natural
processes within the context of a modified
system. The proposed alternatives represent
the range of possible actions the park is
considering, consistent with NPS policy,
Indiana Dunes National Lakeshore’s purpose,
and the interest of the public. The alternatives
have been designed to be implemented at
specific areas of the shoreline during
approximately the next 20 years. Full
implementation would require cooperation
and coordination between local, state, and
federal agencies. In addition, the plan
anticipates that these alternative actions
would be implemented in all reaches of the
project area at the same time, rather than only
in one reach at one time.

As discussed in detail below, alternative A is a
continuation of current management practices
and is included as the baseline for comparing
the consequences of each alternative.
Alternatives B through D represent variations
of beach nourishment activities. Alternatives
B-1 and B-5 include beach nourishment using
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material trucked to the shoreline from an
upland source in one- and five-year
frequencies, respectively. Beach nourishment
via dredged materials in one- and five-year
frequencies is proposed under alternatives
C-1 and C-5, respectively. Alternative D
outlines nourishment activities achieved
through a permanent bypass system. The use
of a submerged cobble berm in conjunction
with annual nourishment is discussed as
alternative E. Finally, a hybrid of alternatives
C-1, B-1, and E, which includes annual beach
nourishment with a mix of small natural stone,
dredged sediment, and coarse upland material
at the shoreline, is discussed as alternative F.

It is important to include terrestrial
management practices when discussing
shoreline restoration alternatives, as terrestrial
and aquatic habitats are directly affected by
similar processes. For example, dune-
stabilizing vegetation historically present
along the beach has been trampled, thus
disrupting the delicate balance of dune
formation processes. As the park is a popular
destination for millions of people, the impacts
of human actions on the natural resources of
the park are ever present. The purpose of
terrestrial management actions in the park is
resource protection. Actions that could
introduce nonnative invasive species are
constantly present as visitors arrive by foot, in
vehicles, and by train and bring pets and
materials into the park. Habitat for
endangered and threatened species and
species of concern becomes more at risk as
recreational uses of the park for activities such
as hiking, cross-country skiing, snowshoeing,
and horseback riding have extended further
into the fall and winter seasons,






portion of the project area and includes a
shipping harbor. Harbor structures associated
with this property extend into Lake Michigan,
creating a sediment accretion area to the east,
and an erosion area at Portage Lakefront and
Riverwalk. Each of these areas exhibit the
extreme effects of interruption to the littoral
drift along the park shoreline; therefore, it is
important to focus restoration efforts in these
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Project Area Definition

areas, provide beach nourishment material,
and provide conditions for distribution of the
nourishment material via natural lake
processes to the extent possible. This plan
assumes that these restoration efforts would
be implemented in both reaches 1 and 3 at the
same time in order to best mimic natural
dynamics.












ALTERNATIVES DEVELOPMENT PROCESS

TECHNICAL ANALYSIS

In September and October 2010, NPS park
staff and consultant engineers and scientists
observed and documented the existing
shoreline conditions. Photographs and limited
measurements were taken. In addition, a
review of various reports and other
documents focused on local conditions of
Lake Michigan’s southern shoreline was
conducted to gather information on coastal
processes, shoreline evolution, sediment
sampling and analysis, dredging, and beach
nourishment history. Additional information
regarding this literature review is provided in
Appendix C: Technical References.

The technical analyses completed for the
project area are described below.

Shoreline Evolution

Analysis of the shoreline from 1951-1952 to
2010 was conducted to quantify long-term
changes in shoreline position as depicted on
Figure 2-2: Shoreline Comparison. The 1950
aerial year was chosen as representative of the
pre-harbor conditions and represents the
baseline shoreline “natural” conditions. This
analysis considered the dredging and beach
nourishment events in the project area that
took place during this timeframe. The
shoreline initially was divided into reaches
based on areas of general accretion, erosion,
and dynamically stable areas. The long-term
highest erosion rates along the lakeshore were
calculated at Mount Baldy (4.5 feet per year
[ft./yr.]), and at Portage Lakefront and
Riverwalk (2.7 ft./yr.). The highest accretion
rates were identified at the Burns
International Harbor East Fillet Beach (7.6
ft./yr.) and at the Gary-U.S. Steel Harbor East
Fillet Beach (5.1 ft./yr.). These areas are
depicted in Figure 2-3: Shoreline Erosion and
Accretion Zones. Additional detailed
information is provided in Appendix C:
Technical References.
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Water Level and Wave Climate

A probability analysis of recorded water levels
and computer modeling of the Lake Michigan
wave climate was conducted. This analysis
provided useful data for formulating
conceptual design alternatives and other
details such as the required beach fill
materials, slope and extents, and
location/water depths for placement. The
stability of beach nourishment would be
directly affected over the plan’s life by the
water levels and storm events. The 100-year
storm event was selected as the conceptual
design condition for the shoreline
improvements, along with a lake level of
584.7 feet (+7.2 feet International Great Lakes
Low Water Datum IGLD85). Wave height is
controlled by water depth. For example, a
maximum wave height of 10.7 feet at a
reference 6-foot water depth (at Low Water
Datum, or total water depth of 13.2 feet at
design condition) was calculated.

Longshore Sediment Transport

Waves breaking along the shoreline and the
wave-induced currents generate movement of
beach sediment known as longshore transport
or littoral transport. Sediment movement
along the shoreline is referred to as littoral
drift and is expressed in yd’ per year.
Longshore sediment transport primarily
consists of sediment suspended within the
water column. Based on the variability of wind
and wave directions, sediment transport is
often reported as a net volume indicating the
sum of all transport values directions (positive
and negative). Longshore transport can be
interrupted/impacted by coastal structures
extending into the lake, which can block
sediment transport.

A two-dimensional numerical model
(COSMOS) was used to calculate sediment
transport rates along the shoreline at selected
intervals of 1.25 miles for current and historic






























impacted by the implementation of the
preferred alternatives, and that the beach
nourishment activities are meeting the goals of
the plan. This adaptive process would allow
the National Park Service to evaluate the
relative success of the actions and to suggest
changes in the amount and/or frequency of
beach nourishment to ensure that the integrity
of the shoreline system is preserved and that
the effects of the beach nourishment are
positive, while allowing for resource
protection and a continued high quality visitor
experience.
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Alternatives Development Process


















SHORELINE AND BEACH COMPLEX, REACHES 1 AND 2

The Indiana Dunes National Lakeshore
shoreline within reach 1 is experiencing a high
rate of erosion. The sandy substrate at the
base of Mount Baldy has eroded away,
exposing a clay layer that is now being
undercut. The shoreline within reach 2 is
considered dynamically stable, which means it
has experienced little to no long-term
changes. This stretch of shoreline contains
sensitive aquatic and terrestrial habitats and is
frequented by threatened and endangered
species and species of concern. The natural
processes of Lake Michigan have sustained
the areas within reach 2; therefore, it is
assumed that no direct sediment nourishment
would be conducted in reach 2. The actions
taken under the alternatives for reach 1 would
also impact the shoreline in reach 2 (and a
portion of reach 3), providing additional
sediment as the nourishment material would
travel downdrift via wave action and induced
currents.

Proposed management actions related to
terrestrial management would be conducted
in conjunction with the shoreline and beach
complex alternatives presented for reach 1.

ALTERNATIVE A: NO-ACTION

Under the no-action alternative, the National
Park Service would continue current
management practices and for the foreseeable
future, there would be no new actions taken
to restore the park shoreline. Alternative A
establishes a baseline for evaluating changes
and impacts under the other action
alternatives.

Since 1974 the COE has conducted beach
nourishment within reach 1 on an intermittent
basis. Nourishment was made available
through specific funding obtained from
Congress and given to the COE to implement,
but there was no program funding for routine
nourishment along the shoreline. Between
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1974 and 2008, approximately 1 million yd® of
sediment, an annual average of approximately
31,500 yd’, has been placed along the
shoreline at Crescent Dune. The sediment
placed has been mined from a permitted
upland borrow site and transported to the
lakeshore by truck. An access road has been
constructed at the eastern end of Indiana
Dunes National Lakeshore to facilitate
placement of the upland material. There is no
known designated funding source for
additional nourishment activities, but the no-
action alternative assumes some sort of
intermittent nourishment over the next
several years at about the same rate asin
previous years.

The sediment (coarse material) chosen for the
COE nourishment program was selected to
increase retention time, but was not
compatible with native materials and was not
of sufficient quantity to offset the continuing
erosion in reach 1. Under the no-action
alternative, an estimated average quantity of
31,500 yd® of sediment is to be placed annually
in reach 1. This quantity of sediment
represents a fraction of the calculated

105,000 yd’ of sediment budget deficit asa
result of sediment trapped updrift of the
Michigan City Harbor. Over the course of the
20)-year timeframe of this plan, actions
associated with the no-action alternative
would allow for placement of approximately
630,000 yd3 of material from upland sources.
The estimated calculated sediment budget
deficit for the same timeframe is
approximately 2.1 million yd’.

Despite nourishment efforts, erosion would
continue along the easternmost end of the
park shoreline under the no-action alternative
as the quantity of material currently being
placed is insufficient relative to the calculated
sediment budget. Figure 2-4: Alternatives for
Shoreline and Beach Complex, Reaches 1 and
2, depicts the no-action alternative. The Net
Present Value (NPV) cost of the current



CHAPTER 2: THE ALTERNATIVES

nourishment activities under alternative A is
estimated to be approximately $9.5 million
over the 20-year lifetime of this plan.

ALTERNATIVE B-1: BEACH
NOURISHMENT VIA UPLAND
SOURCES, ANNUAL FREQUENCY

Under alternative B-1, there would be an
increase in the annual quantity of sediment
placed at Crescent Dune to account for the
calculated sediment budget deficit. A total of
136,500 yd3 of nourishment material would be
mined and placed on the beach each year from
a permitted upland source. This quantity is the
total calculated sediment budget for reach 1
(the net sediment deficit is 105,000 yd’,
obtained by subtracting the annual long-term
average beach nourishment). The material
would be transported to Indiana Dunes
National Lakeshore via truck, using the
existing access road on the eastern end of the
park, and would be dispersed along the
shoreline with heavy equipment. With the
exception of the quantity of sediment placed,
activities would be conducted in a manner
similar to the current beach nourishment
program conducted by the COE. The
placement of the sediment on the beach in
reach 1 would take approximately four
months to complete every year. The
placement of the nourishment material would
be conducted during a time of year deemed
appropriate to minimize impacts on both
natural resources and visitors of the park.
Figure 2-4: Alternatives for Shoreline and
Beach Complex, Reaches 1 and 2, depicts
alternative B-1.

The implementation of the actions associated
with alternative B-1 would maintain the
current shoreline position as the calculated
sediment budget deficit would be fulfilled.
Additional sediment placed on the beach
would result in an initial increase in beach
width at the base of Mount Baldy. The 136,500
yd’ of sediment would be sufficient to prevent
additional erosion of the current shoreline for
one year, as natural wave action and storm
events would continue to erode the sediment
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after placement. The shorelines downdrift of
Mount Baldy would receive an infusion of
sediment following the material placement at
Crescent Dune, thus affecting not only reach
1, but reach 2 and a portion of reach 3 as well.

The sediment used for beach nourishment
would be selected to be compatible with
native site sediment, meaning similar in terms
of color, shape, size, mineralogy, compaction,
organic content, and texture. Any beach
nourishment material would be free of
harmful chemical contaminants, trash, debris,
and large pieces of organic material. The total
estimated NPV cost of implementing
alternative B-1 would be approximately

$43.8 million over the 20-year lifetime of this
plan.

ALTERNATIVE B-5: BEACH
NOURISHMENT VIA UPLAND
SOURCES, FIVE-YEAR FREQUENCY

Under alternative B-5, the amount of
sediment material deposited in reach 1 would
fulfill the calculated sediment budget deficit.
Rather than conducting annual nourishment
activities as proposed under alternative B-1,
the actions associated with alternative B-5
would place a total of 682,500 yd’ of sediment
inreach 1 every five years. As under
alternative B-1, the nourishment material
would be mined from a permitted upland
source, transported to the park via truck, and
dispersed along the shoreline with heavy
equipment. With the exception of the quantity
of sediment placed, activities would be
conducted in a manner similar to the current
beach nourishment program conducted by the
COE. The placement of sediment on the
beach in reach 1 would take approximately
18 months to complete every five years. Due
to the sediment volume and duration of the
placement activities, mitigation measures,
which would include restricting access to the
beach for approximately 18 months every five
years, would be required to protect natural
resources and to maintain the safety of park
visitors and employees.



As is the case under alternative B-1, the
implementation of the actions associated with
alternative B-5 would maintain the current
shoreline position, as the calculated sediment
budget deficit would be fulfilled. Additional
sediment placed on the beach would result in
an initial increase in beach width at the base of
Mount Baldy. The 682,500 yd® of sediment
would be sufficient to prevent additional
erosion of the current shoreline for up to five
years, as natural wave action and storm events
would continue to erode the sediment after
placement. The shorelines downdrift of
Mount Baldy subsequently would also receive
an infusion of sediment following the material
placement at Crescent Dune, thus affecting
not only reach 1, but reach 2 and a portion of
reach 3, as well.

The sediment used for beach nourishment
would be compatible with native site
sediment, meaning similar in terms of color,
shape, size, mineralogy, compaction, organic
content, and texture. Any beach nourishment
material should be free of harmful chemical
contaminants, trash, debris, or large pieces of
organic material. The total estimated NPV
cost of implementing alternative B-5 would be
approximately $35.5 million over the 20-year
lifetime of this plan.

ALTERNATIVE C-1: BEACH
NOURISHMENT VIA DREDGED
SOURCES, ANNUAL FREQUENCY

Under alternative C-1, the amount of
sediment material deposited in reach 1 would
fulfill the calculated sediment budget deficit.
Sediment would be dredged from an updrift
location. The specific location of the dredging
source would be determined during the
permitting process, in coordination with
IDNR and based on consultation with local
stakeholders and engineering constraints. A
total of 136,500 yd’ of sediment would be
placed annually on the beach inreach 1 to
account for the calculated sediment budget
deficit. The placement of sediment on the
beach in reach 1 would take approximately
two months to complete every year.
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Shoreline and Beach Complex, Reaches 1 and 2

As previously mentioned in the discussion of
alternative B-1, the implementation of
alternative C-1 would maintain the current
shoreline position as the calculated sediment
budget deficit would be fulfilled. Additional
sediment placed on the beach would resultin
an initial increase in beach width at the
placement area. The 136,500 yd” of sediment
would be sufficient to prevent additional
erosion of the current shoreline for up to one
year on average, as natural wave action and
storm events would continue to erode the
sediment after placement. The shorelines
downdrift of Mount Baldy subsequently
would receive an infusion of sediment
following the material placement at Crescent
Dune, thus affecting not only reach 1, but
reach 2 and a portion of reach 3, as well.
Figure 2-4: Alternatives for Shoreline and
Beach Complex, Reaches 1 and 2, depicts
alternative C-1.

Sediment compatibility between the proposed
borrow material and the native beach were
assessed by comparing grain size distribution
curves. A potential location within the
lakeshore where beach nourishment is
proposed is east, updrift, of the Michigan City
Harbor structure, and the native site (i.e., the
site that would provide sediment similar in
terms of color, shape, size, mineralogy,
compaction, organic content, and texture to
the existing beach sediment) for proposed
nourishment is located to the west, downdrift,
of the Michigan City Harbor approximately
1.5 miles at Mount Baldy. Sediment samples
used to characterize both borrow and
nourishment locations were collected from
the beach/shoreline area at or immediately
adjacent to each location and are
representative of that material (NPS 2011b).
The sediment located in the borrow site for
reach 1 was similar in color to the material at
the native site, and no substantial levels of
contaminants were present in the borrow
materials (Simon and Morris 2011). The
specific source location of the nourishment
material would be determined in coordination
with IDNR prior to implementation of a
proposed alternative.
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It is anticipated that the nourishment material
would be placed by hydraulically pumping a
sediment/water slurry onto the beach. Heavy
equipment would then be used to distribute
the sediment, creating the appropriate grade
along the shoreline. Based on the short travel
distance from Michigan City to the eastern
end of reach 1, as well as the cost of removing
and placing the sediment, it is estimated that
alternative C-1 would be less expensive to
implement and maintain than alternatives B-1
and B-5. The total estimated NPV cost of
implementing alternative C-1 would be
approximately $22.9 million over the 20-year
lifetime of this plan.

ALTERNATIVE C-5: BEACH
NOURISHMENT VIA DREDGED
SOURCES, FIVE-YEAR FREQUENCY

The actions proposed under alternative C-5
include a beach nourishment program using
sediment dredged from an updrift location.
The specific location of the dredging source
would be determined during the permitting
process, based on coordination with IDNR
and in consultation with local stakeholders
and engineering constraints. A total of
682,500 yd’ of sediment would be placed
every five years on the beach in reach 1 under
this alternative to account for the calculated
sediment budget deficit. The placement of
sediment on the beach in reach 1 would take
approximately 10 months to complete every
five years.

The implementation of alternative C-5 would
maintain the current shoreline profile as the
calculated sediment budget deficit would be
fulfilled. Additional sediment placed on the
beach would result in an initial increase in
beach width at the placement area. The
682,500 yd3 of sediment would be sufficient to
prevent additional erosion of the current
shoreline for up to five years on average, as
natural wave action and storm events would
continue to erode the sediment after
placement. The shorelines downdrift of
Mount Baldy subsequently would receive an
infusion of sediment following the material
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placement at Crescent Dune, thus affecting
not only reach 1, but reach 2 and a portion of
reach 3, as well. Figure 2-4: Alternatives for
Shoreline and Beach Complex, Reaches 1 and
2, depicts alternative C-5.

Sediment compatibility between the proposed
borrow material and the native beach were
assessed by comparing grain size distribution
curves. A potential location within the
lakeshore where beach nourishment is
proposed is east, updrift, of the Michigan City
Harbor structure, and the native site for
proposed nourishment is located to the west,
downdrift of the Michigan City Harbor
approximately 1.5 miles at Mount Baldy.
Sediment samples used to characterize both
borrow and nourishment locations were
collected from the beach/shoreline area at or
immediately adjacent to each location and are
representative of that material (NPS 2011b).
The sediment located in the borrow site for
reach 1 was similar in color to the material at
the native site and no substantial levels of
contaminants were present in the borrow
materials (Simon and Morris 2011). The
specific source location of the nourishment
material would be determined in coordination
with IDNR prior to implementation of a
proposed alternative.

It is anticipated that the nourishment material
would be placed by hydraulically pumping a
sediment/water slurry onto the beach. Heavy
equipment would then be used to distribute
the sediment, creating the appropriate grade
along the shoreline. Based on the short travel
distance from Michigan City to the eastern
end of reach 1, the cost of removing and
placing the sediment, and the reduced
frequency of nourishment as compared to
alternative C-1, it is estimated that the actions
associated with alternative C-5 would be less
expensive to implement and maintain than the
previously described alternatives. The total
estimated NPV cost of implementing
alternative C-5 would be approximately

$18.6 million over the 20-year lifetime of this
plan.









ALTERNATIVE D: BEACH
NOURISHMENT VIA PERMANENT
BYPASS SYSTEM

Under alternative D, the amount of sediment
material deposited in reach 1 would fulfill the
calculated sediment budget deficit. Under
alternative D, a permanent bypass system
would be constructed and operated to
transport sediment from updrift of the
Michigan City Harbor to reach 1. On average,
atotal of 136,500 yd’ of sediment would be
bypassed annually to account for the
calculated sediment budget deficit. A
sediment trap would be created by initially
dredging a quantity of sediment (to be
determined) near the Michigan City Marina,
at the end of the east jetty. An additional
rubble-mound jetty modification could be
required to develop an efficient sediment trap.
This bypass system would be constructed
along the lake bottom, around or under the
existing harbor structures. Once the bypass
system was constructed and operational, some
annual maintenance would be required.

A system of pump and lift stations would
hydraulically pump the 136,500 yd® of
sediment to the downdrift shoreline and place
it on the beach at Crescent Dune. Heavy
equipment would disperse the sediment along
the shoreline to create the desired beach grade
to mimic natural conditions. The hydraulically
placed sediment would be sufficient to
maintain the current shoreline profile as the
calculated sediment budget deficit would be
fulfilled. Additional sediment placed on the
beach would result in an initial increase in
beach width at the placement area. The
136,500 yd® of sediment would be sufficient to
prevent additional erosion of the current
shoreline for up to one year on average, as
natural wave action and storm events would
continue to erode the sediment after
placement. The shorelines downdrift of
Mount Baldy subsequently would receive an
infusion of sediment following the placement
of nourishment material at Crescent Dune,
thus affecting not only reach 1, but reach 2
and a portion of reach 3, as well.

Shoreline and Beach Complex, Reaches 1 and 2

As sediment is transported from the Michigan
City Harbor vicinity to reach 1, the storage
capacity of the east beach fillet would
increase. Sedimentation in the federal
navigation channel between the east pier of
the Michigan City Harbor and the offshore
breakwater would decrease slightly, resulting
in a reduction in dredging requirements. The
National Park Service would coordinate with
stakeholders in order to implement this
alternative. Additional analysis and
compliance would be necessary prior to
implementation of the actions associated with
alternative D. The cost of implementing the
actions associated with alternative D include
the initial construction of the permanent
bypass system, as well as maintenance and
operation of the system over the 20-year
lifetime of this plan. Implementing

alternative D has a NPV cost of approximately
$35.4 million. Figure 2-4: Alternatives for
Shoreline and Beach Complex, Reaches 1 and
2, depicts alternative D.

ALTERNATIVE E: SUBMERGED COBBLE
BERM AND BEACH NOURISHMENT,
ANNUAL FREQUENCY

Under alternative E, the amount of sediment
material deposited in reach 1 would fulfill the
calculated sediment budget deficit. Under this
alternative, a submerged cobble berm would
be constructed parallel to the shoreline in
approximately 10 feet of water depth at low
water datum, between the western terminus of
the Northern Indiana Public Service
Company (NIPSCO) seawall and the eastern
terminus of reach 2. The submerged cobble
berm would be used in conjunction with a
beach nourishment program to restore reach
1 of Indiana Dunes National Lakeshore. The
objectives of constructing the submerged
cobble berm would be to stabilize the
shoreline downdrift of the Michigan City
Harbor by reducing the quantity of sediment
needed for beach nourishment, to enhance
aquatic habitat by diversifying the nearshore
substrate, and to improve shoreline protection
during storm events.
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A quantity of up to 102,400 yd’ of sediment
obtained from a dredged source would be
hydraulically placed on the beach in reach 1
annually to provide nourishment and
protection of the shoreline. The source
location of the nourishment material would be
determined in coordination with IDNR in
areas of accretion so that dredging activities
would not disturb areas of equilibrium. The
submerged cobble berm would be comprised
of appropriate-sized aggregate material from
local glacial deposits which would dissipate
over time via natural coastal processes such as
wave action and storm events. This dispersion
process would take up to five years, after
which the aggregate material would cover the
clay lakebed, protecting it against further
down-cutting (process of deepening of the
nearshore area due to wave scour). The length
of time necessary for breakdown of the
submerged cobble berm would depend largely
on the final design, including the size of the
aggregate material used, and also future lake
processes (e.g., frequency and intensity of
storm events). Until the aggregate material
dissipates, the submerged cobble berm would
temporarily present a possible safety concern
to vessels traveling near the shoreline. Signs
would be installed to warn the public of
potential hazards. Over time, the submerged
cobble berm would have a natural appearance
and would not adversely alter the viewshed
from elevated heights. Based on the offshore
location, which would be along the existing
10-foot water depth contour, the submerged
cobble berm would not present safety
concerns for beach users.

The potential effectiveness of a submerged
cobble berm has been analyzed in previous
physical and numerical modeling studies
(Baird 2000). Various dimensions and sizes of
aggregate material were tested. Based on the
results of the investigations, a 2- to 9-inch
diameter aggregate submerged cobble berm
placed at 10 feet below low water datum with
a crest approximately 4 feet below low water
datum was identified as a feasible conceptual
design to be considered. Some cobbles would
get pushed landward toward the beach;
however, most of the berm material would
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remain offshore of the 5-foot to 6.5-foot
contour from the beach, and the area from the
shore to this contour would remain generally
free of cobbles.

The submerged cobble berm proposed under
alternative E would reduce shoreline erosion
by breaking wave energy in the nearshore,
thus allowing for greater sediment retention
along the beach (Baird 2000). As previously
described, the submerged cobble berm would
break down over time and become part of the
shoreline sediment mix. As a result, a reduced
guantity of beach nourishment would be
required to fulfill the calculated sediment
budget deficit (25% material reduction over
the projected life of the berm). The specific
reduced quantity of sediment needed in
conjunction with the submerged cobble berm
has not been calculated; however, the amount
would be determined with additional analysis
prior to implementation of the actions
associated with alternative E.

The total estimated cost of implementing
alternative E would be approximately

$24.8 million over the 20-year lifetime of this
plan.

Additional analysis would be required prior to
implementation of the actions associated with
alternative E, particularly in the design phase.
Figure 2-5: Alternative E: Submerged Cobble
Berm and Beach Nourishment, Annual
Frequency for Reaches 1 and 2, depicts
alternative E.

ALTERNATIVE F: BEACH
NOURISHMENT, ANNUAL FREQUENCY
WITH A MIX OF SMALL NATURAL
STONE AT THE SHORELINE
(PREFERRED ALTERNATIVE)

Under alternative E, the amount of dredged
sediment material deposited in reach 1 would
fulfill the calculated sediment budget deficit.
Potential sources for dredge materials lack the
full spectrum of coarse sediment and stone
sizes (Simon et al. 2013) necessary to achieve
the desired grain size distribution in the



nourishment material. Therefore, under this
alternative an additional volume of small
native stones to the shoreline region would be
added to the dredged materials at the
shoreline. These small native stones would be
consistent in size and volume with those
presently found downdrift in the project’s
dynamically stable beach zones (Simon et al.
2013). The expectation would be that the
mineralogy, physical shape, and consistency
of these small native stones would be
indistinguishable from the existing pebbles
and small flat stones found along the
shoreline.

Sediment would be dredged from an updrift
location. The specific location of the dredging
source would be determined during the
permitting process, in coordination with
IDNR and based on consultation with local
stakeholders and engineering constraints. It is
anticipated that the nourishment material
would be placed by hydraulically pumping a
sediment/water slurry onto the beach. Heavy
equipment would then be used to distribute
the sediment, creating the appropriate grade
along the shoreline. The placement of
dredged sediment would slowly widen the
beach. Native stone would be brought to the
site by truck and placed close to the water’s
edge and mixed with hydraulically delivered
sand. Wave action, particularly high wave
events, would mix and distribute the sediment
and stone along the shoreline. It is expected
that a portion of the placed coarse material
could migrate in the nearshore area.

The combination of dredged and trucked in
materials would be used to nourish the beach
and restore reach 1 of Indiana Dunes National
Lakeshore. The objectives of adding the native
stone to the nourishment materials would be
to stabilize the shoreline downdrift of the
Michigan City Harbor by providing a more
erosion resistant component and to enhance
aquatic habitat by diversifying the nearshore
substrate consistent with dynamically stable
reaches.
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Shoreline and Beach Complex, Reaches 1 and 2

A quantity up to 86,000 yd’ of fine and
medium sands would be hydraulically
dredged and placed on the beach in reach 1 to
protect the shoreline. Additional fractions of
coarse upland material and small native stones
(up to 51,000 yd’ combined) would be added
to the sediment nourishment. The total
quantity of Erovided beach nourishment
(136,500 yd’) would be sufficient to fulfill the
calculated sediment deficit in reach 1 and to
maintain the existing shoreline position for
one year. Using an adaptive management
strategy, reach 1 would be monitored annually
to determine if the desired mix of sediment
and stone has been achieved (Morris ef al.
2014; Morris and Eshlemen 2011). Because
natural stone would not move downdrift as
fast as sand, the addition of small native stones
would cease once the desired natural
condition is achieved. If monitoring shows
that a substantial percentage of the stone has
moved out of the system, more stone could be
added as conditions warrant in later years.
The combination of stone, coarse upland
material, and dredged sediment would reduce
shoreline erosion by providing a mix that is
consistent with dynamically stable shoreline
materials more resistant to wave energy.

The total estimated cost of implementing
alternative F would be approximately

$26.0 million over the 20-year lifetime of this
plan.












SHORELINE AND BEACH COMPLEX, REACHES 3 AND 4

Reach 3 of the park shoreline encompasses
areas of both accretion and accelerated
erosion. This disproportionate distribution of
sediment is the result of interruptions to the
littoral drift. In addition to the industrial and
navigational harbors along Lake Michigan’s
southern shoreline, several sections of beach
have been reinforced with hardened
structures.

The park shoreline within reach 4 is
considered dynamically stable. Therefore, it is
assumed that no beach nourishment would be
needed to allow natural lake processes to
continue unassisted. The actions proposed
under the action alternatives for reach 3
would impact the shoreline in reach 4, and
provide additional sediment as the
nourishment material would travel downdrift
via natural lake processes.

ALTERNATIVE A: NO-ACTION

Under the no-action alternative, the National
Park Service would continue current
management practices. There would be no
additional actions taken to restore the park
shoreline.

The shoreline along the western portion of
reach 3 is armored by approximately

2,100 linear feet of vertical steel sheet piling,
an additional 1,500 linear feet of vertical steel
sheet piling with toe stone, and 580 feet of
stone revetment, which protects an industrial
complex (see Figure 2-6: Alternatives for
Shoreline and Beach Complex, Reaches 3 and
4). Approximately 120 linear feet of shoreline
within this reach is unarmored and
representative of the natural open shoreline
appearance.

Severe storm events, including those
documented in 1998 and 2010, have resulted
in substantial shoreline erosion and structural
damages to the protection structures in front
of the Town of Ogden Dunes. Even during
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times of low lake levels, this portion of the
shoreline is comprised of a very narrow beach.
Severe erosion would be expected to continue
in this area, ultimately affecting the dune
habitat immediately south of the beach.

Due to a high rate of accretion on the updrift
side of the Burns International Harbor
(NIPSCO/Bailly intake area), maintenance
dredging needs to be performed. The Burns
International Harbor has been subject to
maintenance dredging to maintain a safe
navigation depth in the federal channels. A
summary of the dredging performed in these
three areas is presented below.

The area around the NIPSCO/Bailly intake
has been dredged to a depth of 21 feet at low
water datum by NIPSCO (1980 to 1999), and
by the COE (2006 to 2009). Between 1999 and
2006, no dredging occurred around this
intake. For several reasons, the maintenance
program has been irregular, making planning
predictions of future dredging a challenge.
From 2006 through 2009, an average annual
quantity of 118,000 yd® was removed from the
intake area and placed in the nearshore in
front of Ogden Dunes.

The Burns International Harbor dredging
records (1985, 2000, and 2009) indicate
approximately 282,000 yd® of dredged
sediment was placed on the beach to the west
of the harbor breakwater (1985, 2000) as well
as in the nearshore area of Ogden Dunes
(2009). Historic dredging records for the
Burns International Harbor between 1986 and
2009 indicate that a total of 537,000 yd’ of
sediment was dredged and disposed in
open-water, offshore of the harbor.

On a long-term annual average basis between
1986 and 2009, approximately 74,000 yd® were
placed at Ogden Dunes in the nearshore area.
It is assumed that this volume represents the
baseline condition and future quantity to be
placed annually. The nearshore nourishment
in front of Ogden Dunes began in 1986 and















CHAPTER 2: THE ALTERNATIVES

accretion grows, so too would the need for
maintenance dredging for the federal channel.
Implications for the long-term shoreline
placement of dredged sediment on the beach
are unknown; however, additional analysis
would be conducted in a later phase of the
planning process.

The implementation of the actions associated
with alternative C-5 would maintain the
current shoreline position as the estimated
sediment budget deficit would be fulfilled.
Additional sediment placed on the beach
would result in an initial increase in beach
width at the placement area. The 370,000 yd’
of sediment would be sufficient to prevent
additional erosion of the current shoreline for
up to five years on average, as natural wave
action and storm events would continue to
erode the sediment after placement. The
shoreline downdrift of Portage Lakefront and
Riverwalk subsequently would receive an
infusion of sediment following the material
placement, thus affecting not only reach 3, but
reach 4, as well. Figure 2-7: Alternative C-5
Beach Nourishment via Dredged Sources,
Five-Year Frequency for Reaches 3 and 4,
depicts alternative C-5.

Sediment compatibility between the proposed
borrow material and the native beach were
assessed by comparing grain size distribution
curves. A potential location within the
lakeshore where beach nourishment is
proposed is northeast of the Port of Indiana in
and the native site for proposed nourishment
is located to the west, downdrift,
approximately 3.5 miles at Portage Lakefront
and Riverwalk. Sediment samples used to
characterize both borrow and nourishment
locations were collected from the
beach/shoreline area at or immediately
adjacent to each location and are
representative of that material (NPS 2011c).
The sediment located in the borrow site for
reach 3 was similar in color to the material at
the native site and no substantial levels of
contaminants were present in the borrow
materials (Simon and Morris 2011).
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Under alternative C-5, the dredged material
would be placed directly on the beach,
thereby increasing the sediment retention
time at the placement location and the
efficiency of shoreline protection. The
nourishment material would be placed by
hydraulically pumping a sediment/water
slurry onto the beach. Heavy equipment
would then be used to distribute the sediment,
creating the appropriate grade along the
shoreline. Within reach 3, it is estimated that
the actions associated with alternative C-5
would be less expensive to implement and
maintain than alternative C-1. The total
estimated NPV cost of implementing
alternative C-5 would be approximately
$20.3 million over the 20-year lifetime of this
plan.

ALTERNATIVE D: BEACH
NOURISHMENT VIA PERMANENT
BYPASS SYSTEM

Under alternative D, the amount of sediment
material deposited in reach 3 would fulfill the
estimated sediment budget deficit. A
permanent bypass system would be
constructed and operated under this
alternative to transport sediment from updrift
of the NIPSCO/Bailly complex to Portage
Lakefront and Riverwalk. A total of 74,000 yd’
of sediment would be bypassed annually to
account for the estimated sediment budget
deficit. A sediment trap would be created by
initially dredging a quantity of sediment (to be
determined) east of the NIPSCO intake. An
additional rubble-mound jetty modification
could be required to develop an efficient
sediment trap. The permanent bypass system
would be constructed along the lake bottom,
around the existing harbor structures. After
the permanent bypass system was constructed
and operational, some annual maintenance
would be required.

Under alternative D, a permanent bypass
system of pump and lift stations would
hydraulically pump the 74,000 yd® of sediment
to the downdrift shoreline and place it on the
beach in the vicinity of Portage Lakefront and



Riverwalk. Heavy equipment would disperse
the sediment along the shoreline to create the
appropriate beach grade. The hydraulically
placed sediment would be sufficient to
maintain the current shoreline position as the
estimated sediment budget deficit would be
fulfilled. Additional sediment placed on the
beach would result in an initial increase in
beach width at the placement area. The
74,000 yd’ of sediment would be sufficient to
prevent additional erosion of the current
shoreline for up to one year on average, as
natural wave action and storm events would
continue to erode the sediment after
placement. The shorelines downdrift of
Portage Lakefront and Riverwalk
subsequently would receive an infusion of
sediment following the placement of
nourishment material, thus affecting not only
reach 3, but reach 4, as well.

As sediment was transported from the
NIPSCO/Bailly complex to Portage Lakefront
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Shoreline and Beach Complex, Reaches 3 and 4

and Riverwalk via the permanent bypass
system, the storage capacity of the east beach
fillet would increase. Under alternative D,
there would be an increase in the beach
nourishment material retention time. A target
of 74,000 yd’ of material would be bypassed
annually; however, the actual volume would
fluctuate based on natural factors, such as
sediment supply and the local wave climate.
Additional analysis and compliance would be
necessary prior to implementation of the
actions associated with alternative D.

The costs of implementing the actions
associated with alternative D would include
the initial construction of the permanent
bypass system as well as maintenance and
operation of the system over the 20-year
lifetime of this plan. Alternative D would cost
approximately §23.3 million to implement.
Figure 2-6: Alternatives for Shoreline and
Beach Complex, Reaches 3 and 4, depicts
alternative D.
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highly erodible dune slopes, have been
affected. These social trails are accelerating
erosion and habitat degradation while serving
as pathways for nonnative invasive plant
species. As visitor use increases, so does the
trampling of native vegetation.

The park currently utilizes management tools
such as closing trails, developing new trails,
realigning trails, fencing, signs,
ticketing/fining, and visitor education to
manage anthropogenic influences.

FOREDUNE AND DUNE COMPLEX,
REACH 1

Mount Baldy, located at the eastern terminus
of reach 1, is one of the most popular and
highly visited dunes in the park. It is best
characterized by stabilized dune forests with a
degraded and highly eroded foredune
complex. The beach width is relatively narrow
in this area compared to other reaches. Mount
Baldy has gone through drastic changes
recently. The dune is moving landward and
burying leeward trees and herbaceous
vegetation. The erosion is in large part caused
by off-trail anthropogenic disturbances, loss
of dune vegetation, and a sediment supply
deficit (Dillon 2011). Over the last several
years, park officials at Indiana Dunes National
Lakeshore have noted that Mount Baldy has
begun moving inland at an alarming pace. Left
unchecked, the dune could start to cover over
its own parking lot in as few as seven years.
The reason for the increased movement seems
to be a combination of too little dune grass on
top of Mount Baldy and too many people
climbing its southern slope. The lack of dune
grass, also known as Marram grass, allows the
wind to more easily move the sediment. In
addition, every footstep up and down the
dune helps push sediment down the steeper
southern slope toward the parking lot while
also killing off Marram grass attempting to
take root.

Crescent Dune is located directly behind the
revetment wall at the eastern terminus of
reach 1, and demonstrates moderate floristic
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quality compared to the other pannes at the
West Beach and Miller units. The National
Park Service has documented numerous
species of special concern at this panne,
including five stated-listed plant species. See
Appendix D: Species Lists, for additional
information on these species.

The western terminus of reach 1, defined by
East Lakefront Drive and the rock revetments,
has been infested with nonnative trees such as
Siberian elm (Ulmus pumila) and black locust
(Robinia pseudoacacia). This stretch of
beach/foredune demonstrates the lowest
floristic quality and poorest characteristic
plant assemblages for the foredune complex
in the project area.

Current Management Actions

Sensitive Habitat Restoration. Sensitive
habitat restoration includes: preserving the
panne by maintaining natural processes and
providing nonnative invasive species
management; restoring the foredune and dune
complex by stabilizing select areas of eroded
dunes with native vegetation; and fencing off
highly eroded and environmentally sensitive
areas on Mount Baldy and revegetating with
American beachgrass (Ammophila
breviligulata).

Invasive Vegetation Management.
Invasive vegetation management includes:
managing sand ryegrass (Leymius arenarius)
and spotted knapweed (Centaurea maculosa)
in the foredune complex; managing purple
loosestrife (Lythrum salicaria), common reed
(Phragmites australis), and hybrid cattail
(Typha x glauca) in the panne; and managing
some woody invasive vegetation such as
Siberian elm, black locust, and tree-of-heaven
(Ailanthus altissima).

Anthropogenic Influence. Management of
anthropogenic influences includes: protecting
the leeward slope of Mount Baldy by installing
fencing; maintaining an appropriate
designated route to and from Mount Baldy
from the parking lot; reducing social trails;









Proposed Management Actions

Sensitive Habitat Restoration. Proposed
management of sensitive habitat restoration
includes continued current management
actions in addition to restoring the foredune
and dune complex by stabilizing select areas
of eroded dunes with native vegetation, and
preserving existing ecological conditions by
sustaining natural coastal processes.

Invasive Vegetation Management.
Proposed invasive vegetation management
includes continued current management
actions in addition to implementation of an
early detection and rapid response program
and protocols, and implementation of
integrated pest management strategies.

Anthropogenic Influence. Proposed
management of anthropogenic influences
includes the continuation of current
management actions in addition to reducing
social trails and other anthropogenic
influences on the foredune complex.

FOREDUNE AND DUNE COMPLEX,
REACH 4

The foredune complex is generally more
extensive in reach 4, compared to the
stabilized, closed-canopy structure of the
dune forests in reaches 1 and 2. Reach 4
subsequently supports a dynamically stable
foredune complex. The foredune complex at
the Miller unit is interrupted by leeward
pannes and aquatic plant communities. The
largest concentration of high quality pannes in
the project area is located within West Beach.
Beach pea restoration and reintroduction has
also occurred in the foredune complex at the
Miller unit.

West Beach is one of the most popular and
highly visited entry points in the park.
Numerous social trails extend from the
parking lots to the beach. These trails traverse
through sensitive habitat within the foredune
complex.

81

Foredune and Dune Complex

Common reed, purple loosestrife, and white
cattail (Typha glauca) are among the greatest
concerns to the pannes in reach 4. The
foredune complex is being invaded by sand
ryegrass, spotted knapweed, and nonnative
bush honeysuckle (Lonicera sp.). Yellow
sweet clover and prairie sunflower nonnative
invasive plant species are also invading the
roadside and parking lot edges at West Beach.

Current Management Actions

Sensitive Habitat Restoration. Sensitive
habitat restoration includes the preservation
of the pannes at the West Beach and Miller
units by managing nonnative invasive plant
species, targeting purple loosestrife, common
reed, and hybrid cattail.

Invasive Vegetation Management.
Invasive vegetation management includes
managing existing nonnative invasive plant
species. Targets include: common reed, purple
loosestrife, and white cattail in the pannes;
sand ryegrass on the beach and foredunes;
and yellow sweet clover and prairie sunflower.
Current management also includes the
mapping and monitoring of treated nonnative
invasive plant species.

Anthropogenic Influence. Management of
anthropogenic influences includes providing
education and outreach to visitors.

Proposed Management Actions

Sensitive Habitat Restoration. Proposed
management of sensitive habitat restoration
includes continued current management
actions in addition to restoring the foredune
and dune complex by stabilizing select areas
of eroded dunes with native vegetation, and
fencing off highly eroded and environmental
sensitive areas in the foredune complex to
allow for ecological recovery of natural
communities.
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inexperienced swimmers to waters deeper
than they would typically enter. The
permanent submerged structures would also
pose a safety concern to recreational boaters
traveling near the shoreline. Despite the
additional signs that would have been used to
warn the public and boaters about the safety
issue, as the crest of the structures would be
approximately two to four feet above the
LWD, the potential for accidents would have
persisted.
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In addition to the concerns associated with
the beach profile and safety, the permanent
structures associated with this alternative
would also impact the visitor’s viewshed.
While the berms would have been constructed
beneath the water surface, they would have
been seen from elevated heights. Due to the
expected impacts of implementing the
permanent structures, this alternative was
dismissed from further consideration in
reach 3.



NATIONAL PARK SERVICE PREFERRED ALTERNATIVES

During the Choosing by Advantages process
(previously described under “Choosing by
Advantage Process” section) attributes, or
characteristics, of each alternative were used
to identify the alternatives that provide the
National Park Service and the public the
greatest advantage for the most reasonable
cost. These advantages were the largest
determining considerations in identifying the
agency’s preferred alternatives. Overall, the
draft preferred alternatives provide the
National Park Service with the greatest overall
benefits at the most reasonable cost.

The National Park Service identified
alternative E (Submerged Cobble Berm and
Beach Nourishment, Annual Frequency) for
reaches 1 and 2, and alternative C-5 (Beach
Nourishment via Dredged Sources, Five-Year
Frequency) for reaches 3 and 4, as the
agency’s draft preferred alternatives. These
alternatives provide the best combination of
strategies to protect the park’s unique
resources and visitor experience, while
improving the park’s operational sustainability
within each reach. These alternatives also
offer advantages to the neighboring
communities. Actions under alternative E in
reaches 1 and 2 provide for the greatest level
of beach nourishment and habitat
opportunities for desired native species.
Actions under alternative C-5 in reaches 3 and
4 provide the best, and most cost-efficient
method of foredune creation, and the greatest
level of protection from major storm events.

However, public comment on the plan / draft
EIS (July 2012) was extensive and ranged from
support for the goals of the project to
concerns about a number of aspects of the
draft alternatives. The public was generally
supportive of beach nourishment, but there
was consistent, negative response to the
proposed cobble berm in alternative E
(preferred in the draft EIS) and the large
volume of nourishment material associated
with alternative C-5 (draft preferred
alternatives).
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While the potential impacts of the submerged
cobble berm were addressed in the draft EIS,
the public concern was such that the National
Park Service chose to review the array of
alternatives to determine the feasibility of
both satisfying public concern and achieving
the project goals through the development of
anew hybrid alternative.

For Reaches 1 and 2 seven alternatives were
initially developed including the no-action
alternative. The only variation between the
alternatives are in the consistency of the
aggregate (sediment/rock), frequency of
placement, and method of placement.
Therefore a new hybrid alternative that
incorporates desired aspects of multiple
alternatives which would meet park purposes
and objectives, yet addresses public concern
with the draft preferred alternative E was
developed.

The selection of alternative E was primarily
due to the added benefits provided by the
additional rock materials for both armoring
the clay lakebed and providing a native range
of substrate materials (sediment, gravel, rock)
to promote a more natural ecologically diverse
and sustainable shoreline and not necessarily
the method of placement. Therefore, a new
hybrid alternative which incorporates the full
range of natural sediment aggregate using an
approach other than the submerged cobble
berm would still achieve the same objectives
and provide the best combination of strategies
to protect the lakeshore’s unique resources
and visitor experience, while satisfying public
concerns.

As a result of public concern with the five-year
beach nourishment volume in alternative C-5
for reaches 3 and 4 (draft preferred
alternative), the National Park Service
changed the preferred alternative in reaches 3
and 4 to alternative C-1. This alternative both
achieves the project goals and satisfies public
concerns.



ENVIRONMENTALLY PREFERABLE ALTERNATIVES

The National Park Service is required to
identify the environmentally preferable
alternative in its NEPA documents for public
review and comment. Guidance from the
Council on Environmental Quality (CEQ)
“Forty Most Asked Questions,”(Q6a) defines
the environmentally preferable alternative as
“the alternative that causes the least damage to
the biological and physical environment; it
also means the alternative which best protects,
preserves, and enhances historic, cultural, and
natural resources” (46 Federal Register 18026,
Q6a). It should be noted that there is no
requirement that the environmentally
preferable alternative and the NPS preferred
alternative be the same. The National Park
Service has identified alternative E
(Submerged Cobble Berm and Beach
Nourishment, Annual Frequency) for reaches
1 and 2, and alternative C-5 (Beach
Nourishment via Dredged Sources, Five-Year
Frequency) for reaches 3 and 4, as the
environmentally preferable alternatives. These
differ from the preferred alternatives selected
in the plan / final EIS, which achieve the
project goals and also satisfy public concerns.

In analyzing the impacts to natural resources,
as summarized in tables 2-3 and 2-4, all action
alternatives would benefit coastal processes.
There would be adverse effects on aquatic
fauna, terrestrial habitat, threatened and
endangered species and species of concern,
and the soundscape as a result of activities
associated with the placement of nourishment
material. The duration and intensity of these
effects would vary depending on the source of
the nourishment materials (i.e., upland or
dredged) and the volume of nourishment
material proposed under each alternative.
Compared to the other alternatives, the NPS
environmentally preferable alternatives would
have similar adverse impacts on resources in
the project area. Under alternative E in
reaches 1 and 2, effects on all resources would
be no greater than moderate adverse. Under
alternative C-5 in reaches 3 and 4, effects
would be no greater than short-term,
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moderate and adverse on all resources except
aquatic fauna. There would be long-term,
moderate to major, adverse impacts on
aquatic fauna as fish would be displaced
during nourishment activities, and fish life
cycles would be interrupted. In addition, the
larger footprint of the placement area under
alternative C-5 in reaches 3 and 4 (when
compared to the other action alternatives)
would result in burial of benthic communities
along most of reach 3. However, under all the
action alternatives, the impacted resources
(e.g., coastal processes, aquatic fauna,
terrestrial habitat, threatened and endangered
species and species of concern, and
soundscape) would benefit in the long-term
from the reduction of severe shoreline and
beach erosion and the creation of a more
natural ecosystem of shoreline vegetation and
foredune and dune complexes and processes,

Among all action alternatives considered, the
NPS environmentally preferable alternatives
offer a high level of protection of natural
resources along the shoreline. As a result,
implementation of the NPS environmentally
preferable alternatives would better mimic
natural shoreline processes, and better protect
the beach, foredunes, and dunes from erosion,
and would better support the development of
foredunes and dunes than under the
no-action alternatives. The implementation of
alternative E for reaches 1 and 2 would also
provide potential habitat opportunities for
desired native aquatic and terrestrial species
to a greater degree than the other alternatives.
The implementation of alternative C-5 in
reaches 3 and 4 would provide the greatest
potential for foredune creation and the
greatest protection from major storm events
when compared to the other alternatives. In
addition, under both of the NPS
environmentally preferable alternatives, the
National Park Service would integrate
resource protection and education with an
appropriate range of visitor uses. For these
reasons, alternative E for reaches 1 and 2 and
alternative C-5 for reaches 3 and 4 are the
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environmentally preferable alternatives. These
alternatives best protect, preserve, and
enhance natural resources and natural
processes in the park.
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HOW ALTERNATIVES MEET OBJECTIVES

All action alternatives selected for analysis
must meet all objectives to a large degree. The
action alternatives must also address the
stated purpose of taking action and resolve
the need for action; therefore, the alternatives
were individually assessed in light of how well
they would meet the objectives of this plan /
final EIS, which are stated in the “Purpose and
Need for Action” chapter. This process is the
foundation for determining the NPS preferred
alternative. Alternatives that did not meet the
objectives were not analyzed further (see the
“Actions and Alternatives Eliminated from

90

Further Consideration” section of “The
Alternatives” chapter). Tables 2-2A and 2-2B:
Comparison of Alternatives, compares how
each of the alternatives described in “The
Alternatives” chapter would meet the
objectives of this plan. Table 2-3: Alternatives
Impacts Table, Reaches 1 and 2, and

Table 2-4: Alternatives Impacts Table,
Reaches 3 and 4 summarizes the impacts
under each alternative on each resource, as
described in the “Environmental
Consequences” chapter.

























































environmental conditions and can out-
compete native plants for water, nutrients,
and other plant essentials. A warmer climate
would promote the spread of even more
invasive plants into the park (Rocky Mountain
Climate Organization 2011).

109

Introduction






(COE, Bucaro, pers. comm. 2011a). Studies
conducted since 1985 have shown that
sediment placed at the eastern end of the park
erodes entirely within two to five years (COE
1986; Horvath et al. 1999).

DUNE FORMATION PROCESSES

Foredune development occurs when the lake
level remains relatively constant and sediment
is deposited, trapped, and held onshore by
vegetation. When natural geologic conditions
exist, the dynamic nature of the Indiana
Dunes National Lakeshore shoreline provides
many opportunities for habitat succession.
Habitat connectivity and natural shoreline
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processes are vital to the conservation of the
foredune and dune complex at the park.
Historically, sediment moved naturally from
the beach throughout the foredune complex
in the project area, thereby providing a key
link between terrestrial ecosystems and
coastal processes. As LLake Michigan receded
over time, foredunes succeeded into mature,
stabilized dune forests. A disruption to one
part of the link (e.g., eliminating natural
sediment supply), affects the ecological
integrity and dynamic stability of the entire
foredune and dune complex in the project
area.






Meiofauna and Macroinvertebrates

In large oligotrophic lakes like Lake Michigan,
abundance of the dominant groups of benthic
organisms tends to be directly proportional to
the amount of available food; increased
amounts of phytoplankton lead to increased
amounts of organic material settling to the
lake bottom, thereby providing more potential
food for macrobenthos (Madenjian et al.
2002). In the relatively high wave energy
nearshore environment, at certain sediment-
starved areas along the shoreline (particularly
at the base of Mount Baldy), the clay substrate
naturally found beneath the sediment has
been exposed, and organic matter often found
in calmer waters has been carried away from
the shoreline. The kinetic nature of the
nearshore environment, coupled with
sediment deprivation from anthropogenic
influences, has resulted in low-density and
diversity within the benthic communities in
the project area. One study, conducted from
1996 to 1998 in conjunction with a COE beach
nourishment program, showed that relatively
few species were detected in the benthic
communities inhabiting sandy substrates in
the nearshore area (Horvath ef al. 1999).
Benthic species such as roundworm (phylum
Nematoda), aquatic worm (subclass
Oligochaeta), seed shrimp (subclass
Ostracoda), bloodworm (family
Chironomidae), and copepods (Calanus
hyperboreus) are among the most common
invertebrates identified in the sandy substrates
in the project area. Two main invertebrate
groups, nematoda and oligochaeta, appear to
be most abundant (Przybryla-Kelly and
Whitman 2006). Generally, the meiobenthos
outnumber the macrobenthos in the
nearshore environment (Last ez al. 1993). A
summary of benthic species in the Lake
Michigan nearshore is provided in

Appendix D: Species List.

A 2004 study of the benthic invertebrate
community of southern Lake Michigan was
conducted to evaluate the effects of beach
nourishment on the nearshore environment
(Garza and Whitman 2004). As many of the
benthic taxa identified in the Lake Michigan
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nearshore are part of the detrital food web
(National Oceanic and Atmospheric
Administration / Great Lakes Environmental
Research Laboratory 2009), the increased
stability afforded by deeper water may sustain
a larger benthic community by allowing for a
greater accumulation of organic matter (Garza
and Whitman 2004). The study did reveal a
notable decrease in mean invertebrate density
downdrift from the site of beach nourishment,
suggesting that sediment placement affected
invertebrate populations. A subsequent study
conducted in 2006, however, indicated that
the benthos within the nearshore experienced
a relatively high rate of recovery within 8 to

12 months after nourishment activities. The
densities and total number of benthic taxa
increased with depth, suggesting a lower
impact of sediment drift and wave action in
deeper waters (Przybryla-Kelly and Whitman
2006).

Fish of Lake Michigan

The Indiana Dunes National Lakeshore
nearshore waters are key areas for nutrient
exchange, and serve as important spawning
and nursery habitat for one or more life stages
of most Lake Michigan fish. The hard clay
outcroppings along the shoreline at the base
of Mount Baldy and the cobble/gravel areas in
reach 2, are two examples of habitat ideal for
fish spawning and nurseries, particularly for
yellow perch (Perca flavescens). The nearshore
area also provides such habitats for
smallmouth bass (Micropterus dolomieu) and
other important fish. Coastal wetland habitats
support spawning and early life stages of bass,
sunfish, northern pike (Esox lucius),
walleye(Sander vitreus), and yellow perch.
Thus, natural and anthropogenic threats

(e.g., armoring of shorelines, contamination of
water) that degrade or alter any of these
habitats severely affect fish-community
diversity and relative abundance (Rutherford

2008).

Nearshore fish include recreationally and
commercially important species such as
yellow perch, walleye, smallmouth bass,
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northern pike, catfish, and sunfish, as well as
nongame species, including spottail shiner
(Notropis hudsonius), slimy sculpin (Cottus
cognatus), mottled sculpin (Cottus bairdii),
trout perch (Percopsis omiscomaycus), and
johnny darter (Etheostoma nigrum)

(Clapp et al. 2005).

The yellow perch is a spiny-rayed fish that
experiences a diet shift during its life cycle. As
young and larval fish, yellow perch feed on
microscopic organisms such as zooplankton,
but with increasing size, macroinvertebrates
(such as midges) comprise a larger portion of
their diet. As adults, yellow perch diets
include invertebrates, fish eggs, mysid shrimp
(Americamysis bahia), and other fish such as
minnows. Yellow perch are predominantly
piscivorous, known in some cases to eat other
members of the perch family (Hubbs and
Lagler 1964; Bergman and Greenberg 1994). A
decline in yellow perch populations in
southern Lake Michigan was observed in the
1990s. Declines in prey beginning in the 1980s
were noted in conjunction with the
introduction of nonnative species such as the
zebra mussel, round goby (Neogobius
melanostomus), and alewife (Alosa
pseudoharengus).

A summary of fish assemblages historically
found in the Lake Michigan nearshore is
provided in Appendix D: Species Lists.

INVASIVE AND NONNATIVE SPECIES

Background

Nearshore and coastal waters have provided
habitat for the 184 nonnative species
introduced to the Great Lakes since 1840.
These habitats have been profoundly altered
by nonnative species, with effects ranging
from uprooting of wetland plants by common
carp, to the creation of microhabitats by
dreissenid mussels. The status of the Great
Lakes nearshore waters with respect to
nonnative and invasive species is poor. Since
1996, 18 new nonnative species have been
discovered; a rate of 1.5 per year. This rate is
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higher than the long-term discovery rate

(1.1 per year since 1840), though lower than
the rate since the opening of the St. Lawrence
Seaway in 1959 (1.8 per year). Despite a
slightly lower discovery rate in the last

15 years, an increase in the number of
nonnative species in the Great Lakes
represents a deteriorating trend as additional
nonnative and invasive species indicate
further disruption of existing food webs, often
in unpredictable and/or undesirable ways
(Holeck et al. 2009).

Deteriorating conditions in the shallow water
near the coastal zone is a fairly common
theme in Lake Michigan. In general, for the
last several decades offshore conditions have
been improving, whereas nearshore
conditions have worsened and/or failed to
show sustained improvement (Mason 2009).
Key invasive species identified in the Indiana
Dunes National Lakeshore project area are
discussed below.

Zebra and Quagga (Dreissenid)
Mussels

Zebra mussels were first documented in Lake
Michigan in 1989 and rapidly increased in
nearshore rocky habitats. Quagga mussels
were first documented in Lake Ontario, and
were identified in Lake Michigan by 1997
(Detmers et al. 2008). Quagga mussels have
greatly expanded their range in Lake
Michigan since the early 2000s, and have
replaced zebra mussels in many areas
(Pothoven et al. 2009). Both zebra mussels and
quagga mussels are natives of the Ponto-
Caspian region, and are thought to have
invaded the Great Lakes via ballast water.

Zebra mussels have the ability to filter water,
allowing sunlight to penetrate to greater
depths, potentially resulting in additional
growth of algae blooms. These dreissenid
mussels also may be partially responsible for
the lack of improvement in nearshore water
quality despite distinct improvements in
offshore waters from the decline in
phosphorus loadings. Some researchers
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phoxinus), Black sea silverside (Atherina spp.),
European perch (Perca fluviatilis), and
monkey goby (Neogobius fluviatilis)

(Detmers et al. 2008).
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American beachgrass is the primary colonizer
of these embryonic dunes, and effectively
stabilizes and traps windblown sediment.
Other key foredune indicator species include
but are not limited to the following: bearberry
(Arctostaphylos uva-ursi), field wormwood,
prairie sand reed (Calamovilfa longifolia var.
magna), red-osier dogwood (Cornus sericea),
Canada wild rye (Elymus canadensis),
common juniper (Juniperus communis var.
depressa), beach pea, jack pine (Pinus
banksiana) (state rare), eastern cottonwood
(Poputlus deltoides), fragrant sumac (Rhus
aromatica var. arenaria) (state rare), heartleaf
willow (Salix cordata) (state threatened), little
bluestem (Schizachyrium scoparium), and
Deam’s goldenrod (Solidago simplex var.
gillmanii) (state threatened) (Homoya 1985;
Wilhelm 1990). Although now largely
confined to blowouts, Pitcher’s thistle
(Cirsium pitcheri) historically occupied
foredunes (FWS 2002). The number of species
of conservation concern that are
representative of the foredune plant
community are an indication of the rarity of
this plant community in the project area.

Blowouts. Blowouts found within the
foredune complex are formed by wind action
or some other disturbance mechanism.
Species found within the beach-foredune
complex, including blowouts, depend ona
“dynamic microhabitat for their persistence in
the dune flora” (FWS 2002). Stabilized
foredunes in the project area are dominated
by perennials (such as American beachgrass)
and often contain at least some tree or shrub
species. Conversely, the early successional
stages of blowouts have an affinity towards
annual, biennial, and short-lived perennial
species (Wilhelm 1990). Hence, the short-
lived Pitcher’s thistle, which lives up to
approximately seven years and dies shortly
after flowering (FWS 2002), is found within
this community. Other vascular plant species
common in blowouts include lyrate rockcress
or sand cress (Arabis lyrata), common
milkweed (Asclepias syriaca), prairie sand
reed, American bugseed, Canada wild rye,
flowering spurge (Euphorbia corollata), little
bluestem, and purple sand grass (Triplasis
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purpurea) (Wilhelm 1990). As blowouts
stabilize, the vegetation within them becomes
dominated by more long-lived perennial
species including bearberry, American
bittersweet (Celastrus scandens), seaside
spurge, red-osier dogwood, common juniper,
eastern cottonwood, sand cherry (Prunus
pumila), heartleaf willow, eastern poison ivy
(Toxicodendron radicans), and riverbank
grape (Vitis riparia). The blowout
communities thus begin to become
indistinguishable from the foredune
community (Wilhelm 1990). The largest
concentration of blowouts along southern
Lake Michigan is located within Indiana
Dunes National Lakeshore. See Figure 3-1:
Sensitive Habitats, for general locations of
blowout communities.

Dune Complex

The dune complex includes a successionally
advanced stage of foredunes that consists
primarily of savanna and forest (Homoya
1985; Wilhelm 1990). Plant communities
present within the dune complex include later
successional foredunes, savanna, and small
pockets of mesophytic forest; however, the
primary components of the dune complex are
the stabilized dune forest community and the
lee side dune forest (Wilhelm 1990). The high
dunes of Indiana are often irregular dune
ridges produced by prevailing northerly
winds. High dunes in the Mount Baldy vicinity
of the project area tend towards mesic habitat
dominated by northern red oak (Quercus
rubra) and white oak (Quercus alba). Black
oak (Quercus velutina) becomes more
dominant as one moves west along the
shoreline, especially near the Miller and West
Beach units in the project area.

Stabilized Dune Forest. The stabilized dune
forest community in the project area is located
leeward of the foredune complex and is
slightly more mesic (due to the greater
availability of moisture) than the very similar
leeside dune forest community (Wilhelm
1990). This community and the leeside dune
forest community are often difficult to
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differentiate from the savanna and foredune
communities with which they intergrade
(Wilhelm 1990). Characteristic plant species in
the stabilized dune forest community include
red maple (Acer rubrum), American
columbine (Aquilegia canadensis), roundleaf
harebell (Campanula rotundifolia), flowering
dogwood (Cornus florida), roundleaf
dogwood (Cornus rugosa), eastern white pine
(Pinus strobus), hairy Solomon’s seal
(Polygonatum pubescens), common hop tree
(Ptelea trifoliata var. mollis), and northern red
oak (Wilhelm 1990). Historically, the dune
complex has been dominated by black oak,
white pine, and jack pine (Whitman 1997).

Leeside Dune Forest. The leeside dune
forest community is similar to the stabilized
dune forest community in the park but is not
quite as mesic, and the two communities often
intergrade. Vascular plants characteristic of
the leeside dune forest include downy
serviceberry (Amelanchier arborea), smooth
yellow false foxglove (Aureolaria flava),
autumn coralroot (Corallorrhiza odontorhiza),
white ash (Fraxinus americana), hairy
bedstraw (Galium pilosum), eastern teaberry
(Gaultheria procumbens), Indian pipe
(Monotropa uniflora), tall rattlesnake root
(Prenanthes altissima), white oak, and showy
goldenrod (Solidago speciosa) (Wilhelm 1990).

Mesophytic Forest. Pockets of mesophytic
forest are rarely encountered within the dune
complex at Indiana Dunes National
Lakeshore and have likely arisen as a result of
a lack of fire in this area. These moist pockets
are characterized by sugar maple (Acer
saccharum), bristleleaf sedge (Carex eburnea),
white ash, American witchhazel (Hamamelis
virginiana), eastern hop hornbeam (Ostrya
virginiana), American ginseng (Panax
quinquefolius), northern red oak, wreath
goldenrod (Solidago caesia), American
basswood (Tilia americana), and mapleleaf
viburnum (Viburnum acerifolium) (Wilhelm
1990).
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INVASIVE AND NONNATIVE PLANT
COMMUNITIES

The National Park Service defines nonnative
invasive plant species as “a species occurring
in a given place as a result of direct or indirect,
deliberate, or accidental actions by humans.”
More than 300 different species of nonnative
plants have been documented at the park.
Resource managers have to contend not only
with current threats posed by invasive plant
species, but also with emerging ones. The
encroachment of nonnative species,
particularly invasive plants, is a substantial
problem that affects all habitats within the
project area. The National Park Service has
developed a prioritization plan to protect
certain rare and ecologically sensitive units
within the park, including pannes. Priority is
currently given to newly detected species,
small and more easily managed invasive plant
populations, and highly invasive plant species
(NPS 2011d).

Although numerous nonnative plant species
are found throughout the project area, some
possess a tremendous propensity to invade
natural areas. Sand ryegrass (commonly
referred to as lyme grass) (Leymus arenarius),
yellow sweet clover (Melilotus officinalis),
spotted knapweed (Centaurea maculosa), as
well as several nonnative, invasive trees pose
ecological threats to the beach and foredune
plant communities. Common reed
(Phragmites australis), purple loosestrife
(Lythrum salicaria) and hybrid cattail (Typha
x glauca) have already invaded numerous
wetland areas, and pose the most substantial
threat to pannes. Baby’s breath (Gypsophila
paniculata) is an emerging threat and invades
open dune habitats, such as blowouts. Left
unchecked, Baby’s breath would easily
displace Pitcher’s thistle and other species of
special concern,









Garlic mustard (Alliaria petiolata) and
nonnative bush honeysuckle (Lonicera sp.)
easily invade the understory of the dune
complex in the project area, and are found
throughout reaches 1 through 4. Numerous
invasive trees, such as tree of heaven
(Ailanthus altissima), Siberian elm (Ulmus
pumila), and black locust (Robinia
pseudoacacia) are found throughout the
foredune and dune complex in the project
area. Oriental bittersweet (Celastrus
orbiculatus), one of the most highly invasive
vines found in the upper Midwest, is located
throughout the dune complex. It has the
propensity to invade open areas of the
foredunes.

TERRESTRIAL INVERTEBRATES, BIRDS,
AMPHIBIANS AND REPTILES, AND
MAMMALS

Terrestrial Invertebrates

There are perhaps thousands of species of
terrestrial invertebrates that have the potential
to occur at the park. Many species of
invertebrates that have the potential to occur
are either unknown to science or poorly
understood. Anecdotal evidence suggests that
the park is home to many distinct species of
invertebrates that reside in specific habitats.
Tiger beetles (Cicindela ocellata rectilatera),
for example, are as diverse as the habitats in
which they reside. Some beetles are found
solely in the mature dune forests, while others
may only be found in the foredune complex in
the park (Daniel 1984).

Birds

Lake Michigan and its nearshore offer both
respite and important habitat for numerous
resident and migratory bird species. Well over
300 different species of birds have been
observed in the nearshore and dune complex
at the park (Brock 2011). More than 100
species are regular nesters at the park, and 24
more species were formerly known to nest in
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the area. The habitat suitability and location of
the park are critically important for migratory
birds. As Brock (1997) stated, “The shores of
this enormous lake provide leading lines that
control flight paths of migrants, and the vast
open water draws legions of transitory and
wintering birds.” Lake Michigan itself and the
associated beach habitat provide two rare,
albeit vital, habitats for avian species. The
nearshore provides habitat for open water
species (i.e., bay and sea ducks) and the beach
and foredune complex provide resting and
feeding habitat for shorebirds. In the fall,
legions of migratory birds, including rare
periodic migrants, are “funneled” to the park.
The variation in habitats at the park provides
many species of birds a place to rest during
migration and provides habitats that are rare
in the Midwest (Brock 1997).

Amphibians and Reptiles

The abundance and concentration of different
types of habitat within the park make it an
important area for amphibians and reptiles in
the Midwest. Amphibians require water to
breed and the park provides many wetland
habitats such as pannes, marshes, bogs,
swamps, streams, vernal pools, and ponds for
different species to use. The wetland habitat at
Indiana Dunes National Lakeshore provides
for a high concentration of amphibian and
reptile species to occur within the park, which
is not typically observed in other regions.

The park has up to 49 different species of
amphibians and reptiles: 19 species of
amphibians (eight salamander and 11 frog
species) and 30 species of reptiles (nine turtle,
18 snake, and three lizard species) (Minton
2001). Even though there is a diverse group of
amphibians and reptiles at the park, many
populations are declining in number. This is in
large part due to habitat degradation,
environmental pollution, wetland loss, and
hydro-modification of stream systems.
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young and raise them until they are able to fly.
In the fall the newly volant young (able to fly)
and adults migrate back to hibernacula or
hibernation areas where mating takes place
during fall swarming (Whitaker 1998).
Roosting activities have been observed around
dead cottonwood trees with loose peeling
bark. Deciduous forest edges also provide
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viable habitat for foraging activities (Whitaker
1994). Habitat loss and urbanization are
largely responsible for population declines
throughout the region (Sparks 2005). Indiana
bats have been found within the Heron
Rookery Unit of the park but not within the
project area, where suitable habitat is unlikely
to be present.
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(Dasiphora floribunda), fringed gentian
(Gentianopsts crinita), Kalm’s St. Johnswort
(Hypericum kalmianum), Baltic rush (Juncus
balticus var. littoralis), yellow wide-lip orchid
(Liparis loeselii), brook lobelia (Lobelia kalmii),
horned beakrush (Rhynchospora capillacea),
rosepink (Sabatia angularis), low nutrush
(Scleria verticillata), prairie goldenrod
(Solidago ptarmicoides), seaside arrowgrass
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(Triglochin maritumum), and horned
bladderwort (Utricularia cornuta) (Homoya
1985; Swink and Wilhelm 1994; Wilhelm
1990). Some pannes, such as those within
reach 4, are characteristically surrounded by
jack pine. The deeper water zones within
pannes are often dominated by algae species in
the genus Chara.



SOUNDSCAPE

The soundscape of the shoreline and dunes
area of the park includes both human and
natural components. The latter consists of the
sounds of the wind, sediment blowing against
vegetation and waves, and sounds created by
birds, insects, and other animals. The human
component is generated by voices, pets,
vehicles, boats, airplanes, recreational
vehicles, and those sounds associated with
activities at the park visitor’s facility, nearby
residential areas, and industrial operations.
Transportation corridors, including the
interstate highways near Indiana Dunes
National Lakeshore and the Northern Indiana
Commuter Transportation District (the South
Shore Railroad), present soundscape
intrusions from vehicle and track sounds and
train whistles.

The park is bordered on the east and west by
Michigan City and Gary, respectively, and it
surrounds the industrial operations of the
Port of Indiana and NIPSCO (which emit a
rhythmic mechanical, industrial sound). In
addition, there are three communities within
the boundaries of the park: Town of Ogden
Dunes, Town of Dune Acres, and Beverly
Shores. At Beverly Shores, Lakefront Drive
runs parallel to the beach and carries both
park and local residential traffic.

Private cars, light trucks, and motorcycles, the
type of vehicles that are most likely to use
Lakefront Drive and other park-area beach
and dune roads, emit noise levels ranging from
65 to 75 A-weighted decibels (dB[A]) at

7.5 meters. Similarly, noise levels for
recreational boats with underwater exhausts
typically range from approximately 75 to 85
dBA measured at a 50-foot bypass. However,
depending on engine size and design (above
or below water exhaust), recreational boat
sound can be much higher. 2011 was the third
consecutive year for the Super Boat Grand
Prix sponsored by Michigan City, which is a
high-speed offshore boat race. A high speed
boat can produce sounds up to 170 dBA.
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The sound environment of the park and
project area changes seasonally. The project
area experiences heaviest use in the summer
season with commensurate levels of human
and animal sound. While there may be more
forceful wave and wind-related sound in the
winter and fewer animal sounds, there are also
fewer visitors to generate and experience
sounds.

People perceive sound subjectively and may
seek areas within the park and along the
shoreline where they can experience the
“natural quiet” (i.e., areas with little
anthropogenic influence). Other people may
prefer to enjoy the park near the more
congested visitor’s facilities, where human-
generated sounds dominate.

In the project area, human-generated sounds
dominate areas around: Mount Baldy and
Central Avenue access point in reach 1; Lake
View, Dunbar access point, Kemil Road access
point, Porter access road, and State Park
pavilion in reach 2; Portage Lakefront and
Riverwalk in reach 3; and West Beach and
Marquette Park in reach 4. In these areas, due
to the high concentration of visitors, human-
generated sounds dominate with human and
vehicle sounds intruding into the natural
soundscape. Figure 3-2: Visitor Access Points
and Areas of Concentrated Use depicts areas
within the project area with average high
concentrations of park visitors. Other areas of
the lakeshore provide natural quiet. Natural
quiet can be experienced within areas of
reaches 2, 3, and 4, where there are low
concentrations of visitors.



VISITOR EXPERIENCE

About two million people visit Indiana Dunes
National Lakeshore each year, making it the
most-visited outdoor recreation area in the
region.

Visitor opportunities at Indiana Dunes
National Lakeshore include hiking the dune
trails; enjoying scenic views along the Lake
Michigan shoreline, including the view across
Lake Michigan of the Chicago skyline;
enjoying the Lake Michigan beach and water
access; swimming; using nonmotorized water
craft; experiencing quiet, solitude, and
naturalness; learning about the natural and
cultural heritage of the area (e.g., glacial
phenomena, diverse habitats, and human
history); and understanding the complex
natural history of the ecosystems that have
evolved along the southern Lake Michigan
shoreline,

Visitors tend to congregate at access points in
the park that are interspersed along the
lakefront. These include Mount Baldy,

Central Avenue access point, Lake View
picnic area, Dunbar access point, Kemil and
Porter access points, and West Beach. See
Figure 3-2: Visitor Access Points and Areas of
Concentrated Use for locations of these areas.
Access points and other areas of the park that
experience a high concentration of visitors
have more apparent and extensive
anthropogenic influences, like vegetation
trampling and introductions of nonnative and
invasive weeds. Such influences have to be
monitored and managed by the park to
prevent destruction and degradation of
natural resources.

In addition, there are a number of interpretive
learning centers throughout the park, though
not within the project area. Park staff
participate in ongoing planning activities to
improve visitor’s experience while balancing
the potential impacts to the natural
environment.
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PARK OPERATIONS

Management of the park is organized from the
superintendent’s office into five functional
divisions, including Interpretation and
Education, Resource and Visitor Protection,
Facility Management, Resource Management,
and Administration (Business Services), The
superintendent is responsible for overall park
management. In addition to responsibilities
for overall leadership and coordination of the
park, staff are responsible for public and
external affairs, planning and compliance, and
safety, all of which relate to the actions
proposed under all the action alternatives in
this plan / final EIS. Shoreline erosion and
associated restoration efforts result in greater
personnel demands for resource protection.

The Interpretation and Education Division
includes education services for diverse
audiences. This division is responsible for
visitor education and outreach in the park,
and providing opportunities for visitors to
connect with park resources and to learn how
to protect park resources. Interpretive rangers
provide educational information to the public
and become more actively involved with the
public depending on the level of public
interest. Due to the duration of beach closings
that would be associated with each of the
action alternatives presented in this plan /
final EIS, public interest is anticipated to be
high and would require additional park staff
and budget to provide the public with ongoing
updates and interpretive programs during the
life of this plan.

The Resource and Visitor Protection Division
of the park is responsible for visitor and
employee safety and resource protection, as
well as visitor education. This division
oversees beach closings during nourishment
activities to ensure both visitor and employee
safety. Division staff would have increased
responsibilities related to safety and resource
protection during the additional beach
nourishment activities proposed under this
plan, placing additional burdens on the park’s
operating budget.
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The Facility Management Division maintains
the park, performing routine upkeep of
facilities, structures, and landscapes, including
the park’s shoreline and forested dunes.
Ongoing erosion and degradation of the
shoreline and dunes taxes park staff and
budgets with added responsibilities related to
resource protection and restoration activities.

The Resources Management Division of the
park is responsible for natural resource
inventory and monitoring, managing natural
resources research, protecting threatened and
endangered species and species of concern,
restoring disturbed sites, managing invasive
nonnative species, and protecting and
preserving cultural resources including
historic structures, cultural landscapes,
archeological resources, ethnographic
resources, and museum objects. Park
resources are actively monitored and
managed during beach nourishment activities
and would continue to be with any of the
additional nourishment activities proposed
under any of the action alternatives presented
in this plan / final EIS. Increasing the duration
or frequency of such activities through the
beach nourishment activities proposed under
this plan would incrementally add to park
staff workloads and place additional drains on
park budgets.






























activities is less than the annual sediment loss,
resulting in continued erosion. The existing
nourishment program has helped reduce
impacts on dune formation; however, due to
the sediment budget deficit, dune erosion
would continue under the no-action
alternative. Therefore, the no-action
alternative would result in moderate, long-
term, adverse impacts on dune formation
processes.

Cumulative Impacts. The “Cumulative
Impact Scenario” section of the
“Environmental Consequences” chapter
describes the past, present, and reasonably
foreseeable future actions in or surrounding
the project area. Many of these actions have
affected coastal processes, including the
construction of man-made structures, which
have impacted the natural littoral drift along
the lakeshore. The main structure affecting
reaches 1 and 2 is the Michigan City Harbor.
Construction of the harbor resulted in areas of
accretion (east of the harbor) and areas of
erosion (west of the harbor). Additionally, the
Calumet Harbor and River project and its
associated dredging activities affect littoral
drift in the Great Lakes resulting in sediment
accretion and sediment budget deficits along
shorelines in the project area. Present beach
nourishment activities have provided some
sediment in the areas of erosion, but volumes
are inadequate to account for the annual
sediment budget deficit, and do not address
issues of sediment accretion. No future
modifications to the shoreline have been
identified within reaches 1 and 2, as
surrounding and adjacent federal and
industrial harbors and other man-made
shoreline structures have already been
constructed. Cumulative impacts on coastal
processes under alternative A would be
moderate, long-term and adverse.

Conclusion. Despite the continuation of the
current nourishment program by the COE,
under the no-action alternative, sediment
budget deficit and erosion would continue to
affect Indiana Dunes National Lakeshore’s
sandscapes and shorelines, resulting in an
overall moderate, long-term, adverse impact.
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As erosion continued, the integrity of cultural
and natural resources along the shoreline, as
well as nearby infrastructure would be
threatened. Additionally, existing navigational
and industrial structures along the lakeshore
would continue to disrupt sediment transport.
Cumulative impacts on coastal processes
under alternative A would be moderate, long-
term and adverse. Actions under alternative A
would provide no incremental increase to the
overall cumulative impacts.

Alternative B-1 (Beach Nourishment
via Upland Sources, Annual
Frequency)

Sediment Transport Processes. Under
alternative B-1, sediment would be mined and
placed on the beach each year from a
permitted upland source. Placing additional
sediment on the beach in reach 1 would
initially increase beach size within the
placement area in front of Crescent Dune and
Mount Baldy. The additional nourishment
material would be sufficient to maintain the
current shoreline position for approximately
one year, as natural wave action would
continue to erode the sediment after
placement. The shorelines downdrift of
Crescent Dune and Mount Baldy would
receive a large infusion of sediment following
the material placement, affecting not only
reach 1, but reach 2 and a portion of reach 3,
as well. The accretion area at Michigan City
would continue to grow because sediment
would be transported to the beach from an
upland source and sand supply meant to drift
naturally along the shoreline would be
blocked by the existing navigational structure.

Implementing alternative B-1 would result in
moderate, long-term, beneficial impacts as the
estimated sediment budget deficit quantity
would be provided.

Dune Formation Processes. Under
alternative B-1, sediment would be mined and
placed on the beach each year from a
permitted upland source. The placed
sediment would erode over the course of









CHAPTER 4: ENVIRONMENTAL CONSEQUENCES

include the amount of sediment needed to
balance the annual sediment budget deficit.
Additionally, sediment would be taken from
an updrift location that would more closely
mimic the natural coastal processes as the
material used would remain within the Lake
Michigan system. Cumulative impacts on
coastal processes would be negligible to
minor, long-term and adverse.

Conclusion. Placing the proposed quantity of
sediment on the beach in reach 1 would
account for the calculated sediment budget
deficit, and thereby maintain the current
shoreline profile. Additionally, dredging
sediment from an updrift location would
more closely mimic natural processes, as
compared to using material from upland
sources. Implementing alternative C-1 would
also provide additional sediment to encourage
foredune development along the shoreline,
resulting in moderate to major, long-term,
beneficial impacts on coastal processes.
Cumulative impacts on coastal process would
be negligible to minor, long-term and adverse.

Actions under alternative C-1 would provide
incremental beneficial increases to the overall
adverse cumulative impacts described under
alternative A. Despite these actions, existing
navigational and industrial structures along
the lakeshore would continue to disrupt the
natural littoral drift along the lakeshore.

Alternative C-5 (Beach Nourishment
via Dredged Sources, Five-Year
Frequency)

Sediment Transport Processes. As
described under alternative C-1, sediment
would be dredged from an updrift location
and would be placed along the beach in reach
1; however, under alternative C-5, a five-year
quantity would be used to nourish the beach.
Placing a five-year quantity of sediment in
reach 1 would initially increase beach size
along the length of reach 1. The additional
nourishment material would be sufficient to
maintain the current shoreline position for
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approximately five years, as natural wave
action would continue to erode the sediment
after placement. The shorelines downdrift of
reach 1 would receive a large infusion of
sediment, originating from Lake Michigan,
following the material placement, affecting
not only reach 1, but reach 2 and a portion of
reach 3, as well,

Transporting sediment from an updrift toa
downdrift location would mimic natural
processes, as material used would remain
within the Lake Michigan system.
Implementing alternative C-5 therefore,
would result in moderate to major, long-term,
beneficial impacts as the estimated sediment
budget deficit would be provided from an
updrift source, more closely mimicking
natural processes.

Dune Formation Processes. Under
alternative C-5 a five-year quantity of
sediment would be dredged from an updrift
location and placed at Crescent Dune,
providing additional sediment along the
majority of reach 1. This sediment would
erode over the course of approximately five
years. Placement of the sediment would
provide additional material available on land
for aeolian (wind) transport, thus encouraging
foredune development. Placing a five-year
quantity of sediment on the beach would
provide additional protection against storm
events. The additional sediment on the beach
would protect the current shoreline profile
from increased erosion resulting from intense
wave action, particularly during storm events.
Implementing alternative C-5 would result in
moderate to major, long-term, beneficial
impacts as the additional quantity of material
on the beach, in conjunction with wind action,
would encourage foredune development. The
additional quantity of material would also
provide buffering against intense storm
events.

Cumulative Impacts. Cumulative impacts
under alternative C-5 would generally be as
described for alternative A, with the exception
that beach nourishment activities would
include the amount of sediment needed to



balance the annual sediment budget deficit.
Additionally, there would be a reduction in
areas of accretion, which would be used as
sources of sediment for beach nourishment
operations. Cumulative impacts on coastal
processes would be negligible, long-term and
adverse.

Conclusion. Placing the proposed quantity of
sediment on the beach in reach 1 every five
years would account for the estimated
sediment budget deficit, and thereby maintain
the current shoreline profile. Implementing
alternative C-5 would also provide a large
quantity of sediment on the beach from an
updrift source to facilitate foredune
development along the shoreline, resulting in
moderate to major, long-term, beneficial
impacts on coastal processes. Cumulative
impacts on coastal process would be
negligible, long-term and adverse.

Actions under alternative C-5 would provide
incremental beneficial increases to the overall
adverse cumulative impacts described under
alternative A. Despite these actions, existing
navigational and industrial structures along
the lakeshore would continue to disrupt the
natural littoral drift along the lakeshore.

Alternative D (Beach Nourishment via
Permanent Bypass System)

Sediment Transport Processes. Under
alternative D, sediment would be placed along
the beach in reach 1 from updrift of the
Michigan City Harbor, and transported to the
shoreline via a permanent bypass system. As
with the previously described alternatives,
placing additional sediment on the beach in
reach 1 would result in an initial increase in
beach size within the placement area at
Crescent Dune. The additional nourishment
material would be sufficient to maintain the
current shoreline position for approximately
one year, as natural wave action would
continue to erode the sediment after
placement. The shorelines downdrift of
Crescent Dune and Mount Baldy would
receive an infusion of sediment following the
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material placement, affecting not only reach 1,
but reach 2 and a portion of reach 3, as well.

Transporting sediment from an updrifttoa
downdrift location in this manner would
mimic the natural processes, as material used
in beach nourishment would remain within
the Lake Michigan system. Implementing
alternative D therefore, would result in
moderate to major, long-term, beneficial
impacts as the estimated sediment budget
deficit would be provided from a source
updrift, more closely mimicking natural
processes.

Dune Formation Processes. Under
alternative D, sediment would be transported
to the shoreline in reach 1 via a permanent
bypass system from updrift of the Michigan
City Harbor. Under alternative D, placed
material would erode over the course of
approximately one year. Placement of the
sediment would provide additional material
available on land for aeolian (wind) transport,
thus encouraging foredune development.
Beach placement also would provide some
buffering against storm events. The additional
sediment on the beach would protect the
current shoreline profile from increased
erosion resulting from intense wave action,
particularly during storm events.

Implementing alternative D would be
moderate, long-term, beneficial impacts as the
sediment placed on the beach, in conjunction
with wind action, would provide additional
sediment supply to create foredunes.

Cumulative Impacts. Cumulative impacts
under alternative D would generally be as
described for alternative A, with the exception
that beach nourishment activities would
include the amount of sediment needed to
balance the annual sediment budget deficit.
Additionally, there would be a reduction in
areas of accretion which would be used as
sources of sediment for beach nourishment
operations. Cumulative impacts would be
negligible to minor, long-term and adverse.












adversely affect the intake as well as a warm-
water industrial discharge point.

Dune Formation Processes. Current
management practices by the COE include
dredging material from around the
NIPSCO/Bailly intake, and placing that
sediment in the nearshore at Portage
Lakefront and Riverwalk. Placement of
sediment in this area is less effective relative to
foredune creation than if it were placed on the
beach, as much of the material would be
transported downdrift or further lakeward to
open waters rather than towards the
shoreline. Subsequently, less is available to be
transported via wind action onto the beach to
form embryonic dunes. If the no-action
alternative were implemented, beach erosion
would continue, thus threatening park
infrastructure along the shoreline. Taking no
new actions in the park would result in minor
to moderate, long-term, adverse impacts.

Cumulative Impacts. The primary past and
present actions that have affected coastal
processes are the construction of man-made
structures, which have impacted the natural
littoral drift along the lakeshore. The main
structures in reaches 3 and 4 are associated
with the Port of Indiana and Gary-U.S. Steel
breakwater. The presence of these structures
has resulted in areas of accretion (east of the
structures) and areas of sediment budget
deficit (west of the structures). Additionally,
there are sections of shoreline that are
armored with steel-sheet piling and stone
revetments, which have also altered natural
shoreline conditions. The Calumet Harbor
and River project and its associated dredging
activities affect littoral drift in the Great Lakes
resulting in sediment accretion and sediment
budget deficits along the shoreline. Present
dredging activities in the accretion areas, and
beach nourishment activities in the areas with
severe erosion, have helped lessen the existing
impacts, but are not adequate to account for
the annual sediment budget deficit, and do not
fully address issues of sediment accretion. No
future modifications to the shoreline have
been identified within reaches 3 and 4, as most
federal and industrial harbors and other man-
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made shoreline structures have already been
constructed. Cumulative impacts on coastal
processes under alternative A would be
moderate, long-term and adverse.

Conclusion. Despite the continuation of the
current dredging program and nearshore
placement of sediment by the COE, under the
no-action alternative, erosion would continue
to affect Indiana Dunes National Lakeshore’s
sandscapes and shorelines. This would result
in an overall minor to moderate, long-term,
adverse impact. As erosion continues, the
integrity of cultural and natural resources
along the shoreline, as well as nearby
infrastructure would be threatened.
Additionally, existing navigational and
industrial structures along the lakeshore
would continue to interrupt sediment
transportation. Cumulative impacts on coastal
processes under alternative A would be
moderate, long-term and adverse. Actions
under alternative A would provide no
incremental increase to the overall cumulative
impacts.

Alternative C-1 (Beach Nourishment
via Dredged Sources, Annual
Frequency) - Preferred Alternative

Sediment Transport Processes. Under
alternative C-1, sediment would be dredged
from an updrift location placed annually on
the beach at Portage Lakefront and Riverwalk.
This would initially increase beach size within
the placement area. The additional
nourishment material would be sufficient to
maintain the current shoreline position for
approximately one year, as natural wave
action would continue to erode the sediment
after placement. The shorelines downdrift of
the placement area at Portage Lakefront and
Riverwalk would receive a large infusion of
sediment following the material placement,
affecting reach 4.

Transporting sediment from an updrift to a
downdrift location mimics the natural
processes, as material used would remain
within the Lake Michigan system.












Cumulative impacts on the foredune and dune
complex in reaches 1 through 4 under coastal
processes would be negligible to minor, long-
term, and beneficial from the enhanced
natural sediment transport process that would
result from the improved conditions in the
foredune and dune complex.
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Potential effects of beach nourishment
include: altered distribution during offshore
nourishment; potential for gill clogging and
abrasion; temporary smoldering of benthic
prey; burial of areas that serve as foraging and
shelter sites; and potential burial of benthic
fish. Burial of offshore benthic animals by
beach nourishment material has a greater
potential for adverse effects because the
offshore organisms are more sensitive to
perturbation than those in the upper
nearshore and swash zone. Direct burial of
nonmotile aquatic species in the placement
area would produce localized mortality but
would not have an appreciable effect of
population stability (COE 1989).

Under alternative A, the natural processes
occurring in the lake, though exacerbated by
the modifications along the shoreline, would
continue to provide nearshore habitat for the
most disturbance-tolerant species. It is
assumed that beach nourishment activities
would continue, averaging approximately
31,500 yd’ of mined material placed annually
along the shoreline around Crescent Dune
near Mount Baldy.

Meiofauna and macroinvertebrates — A 2006
study conducted in association with the
current beach nourishment activities
indicated that the benthic community affected
by material deposition near Mount Baldy
showed evidence of a relatively high rate of
recovery within eight to 12 months after beach
nourishment activities. Densities and total
number of benthic taxa increased with depth,
suggesting lower impact of sediment drift and
wave action in deeper waters (Przybryla-Kelly
and Whitman 2006). Since the benthic
community within the beach nourishment
placement area would recover within a year,
impacts on the benthic community under the
no-action alternative would be minor, short-
term and adverse.

Fish of Lake Michigan — Yellow perch (Perca
flavescens), as well as other fish species, are
frequently found in the nearshore area, where
wave-induced sediment transport is naturally
active. Itis well-recognized that these fish
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would vacate this nearshore area whenever a
temporary natural disturbance occurred

(e.g., the passage of a storm resulting in high
wave activity and suspension of large
quantities of sediment) and would return
when favorable conditions were again present.
Under the no-action alternative, the yellow
perch population in the nearshore would be
subjected to environmental stress arising from
erosion and suspension of fine dune sands.
The current beach nourishment program
conducted by the COE was designed to
combat this erosion. The average 31,500 yd3 of
material placed annually would be less than
the calculated sediment budget deficit of
136,500 yd’. Annual beach nourishment
results in temporary displacement of fish as
turbidity in the water column in both the
dredge location and placement area would
render the nearshore temporarily
inhospitable. Under the no-action alternative,
the erosion along the shoreline would
continue, and fish assemblages in the
nearshore area would remain subjected to
environmental stress. Impacts on native fish
species under alternative A would be minor,
short-term and adverse.

Invasive and nonnative species — The presence
of invasive and nonnative species, including
round gobies and dreissenid mussels, changes
native species composition. Dreissenid
mussels compete directly with zooplankton
for food because they filter phytoplankton
from the water column. The decrease in
zooplankton densities indirectly results in
reduced numbers of age-0 yellow perch.
Under the no-action alternative, beach
nourishment activities would disturb the
placement site, which would encourage the
establishment of nonnative and invasive
species at that site. This is because the sandy
substrate of the lakeshore provides for benthic
species and fish assemblages intertwined in a
delicate food web that is easily disrupted by
external forces, such as beach nourishment
and placement activities like those currently
taking place in reach 1. The sediment material
used for such beach nourishment could
provide a pathway for the establishment and
introduction of nonnative species. Sediment
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placement activities could also cause an
unequal distribution of sediment supply to the
lakeshore, resulting in a disturbed
environment for aquatic fauna that
encourages or invites nonnative and invasive
species. The continued high rate of erosion
taking place under the no-action alternative
would result in loss of nearshore habitat, thus
displacing native fish communities and
encouraging a disturbed environment
potentially more conducive to the presence of
invasive and nonnative species. Effects on
native species from the introduction and
establishment of invasive and nonnative
species would be negligible, long-term and
adverse.

Cumulative Impacts. Several potential
actions, independent of this plan, would affect
the park’s aquatic fauna. As described in the
“Affected Environment” chapter,
anthropogenic influences and alterations to
the natural lake habitat have affected native
aquatic species. The COE’s electric barrier
currently helps to block the passage of aquatic
nuisance species between the Great Lakes and
Mississippi River basins and beneficially
discourages the presence of invasive and
nonnative aquatic fauna. In the future,
additional modifications to the nearby
industrial and other properties may be made,
which may affect the benthic community and
fish assemblages along the Lake Michigan
shoreline. Additionally, permitting
requirements for industrial and federal
discharges into the lake may change,
becoming stricter or more lax. Ongoing river
projects, like the Calumet Harbor and River
project and its associated dredging activities
and support of transit in the Great Lakes, may
lead to future introductions of aquatic
invasive species and continued disturbance to
aquatic habitat. Additionally, ships’ ballast
water, which has accounted for 55% to 70%
of reported aquatic invasive species
introductions in to the Great Lakes since
1959, continues to provide a pathway for
aquatic invasive species in to the Great Lakes.
However, future introductions of aquatic
invasive species may be effectively managed
through ballast water exchange, saltwater

162

flushing, or shipboard treatment, and through
restricting access to the Great Lakes to vessels
that have not taken protective measures to
ensure they do not harbor aquatic invasive
species.

Overall, these combined actions would have a
moderate, long-term, adverse impact on the
native aquatic species from disturbances to
the natural lake habitat and from the pathways
these activities introduce for aquatic invasive
species. When combined with other past,
present, and reasonably foreseeable future
actions, implementing the no-action
alternative would provide no incremental
addition to the overall cumulative impacts on
aquatic fauna.

Conclusion. Under the no-action alternative,
nourishment activities would disturb the
placement site, which would encourage the
establishment of nonnative and invasive
species at that site. In addition, the 31,500 yd’
of nourishment material would not be
sufficient to address the sediment deficit and
beach erosion would continue. The actions
proposed under the no-action alternative
would result in negligible to minor, short- and
long-term, adverse impacts on the native
aquatic species. The overall cumulative
impacts from invasive and nonnative aquatic
fauna from past, present, and reasonably
foreseeable future projects would be
moderate, long-term and adverse. Under the
no-action alternative, there would be no
incremental addition to the overall cumulative
impacts from disturbances to the nearshore
lake habitat.

Alternative B-1 (Beach Nourishment
via Upland Sources, Annual
Frequency)

Under alternative B-1, the general effects of
nourishment activities would be similar to
those described under the no-action
alternative. Under alternative B-1,
nourishment activities would consist of
136,500 yd® of mined nourishment material
being placed at Crescent Dune.



Meiofauna and macroinvertebrates — Under
alternative B-1, impacts on benthic
communities would be similar to those
described under the no-action alternative,
except that onshore placement of 136,500 yd’
of beach nourishment material would
temporarily smother benthic fauna at the
placement location, which would consist of a
greater area. As beach nourishment material
would be from upland sources, there would
be no disturbance to the aquatic habitat from
dredging activities. In addition, the
nourishment volume would match the
sediment budget deficit and alleviate the
adverse effects from erosion, thereby
enhancing the aquatic habitat of the benthic
communities. There would be fewer adverse
effects from erosion of the shoreline, but the
footprint of burial of benthic communities
would be larger. Overall effects on the benthic
community would be minor, short- and long-
term, adverse and beneficial.

Fish of Lake Michigan — Under alternative
B-1, effects on fish species would be similar to
those described under the no-action
alternative, except that under alternative B-1
there would be less erosion and less associated
environmental stress to spawning and nursery
habitats. Overall effects on fish species would
be minor, long-term and beneficial because
there would be less environmental stress from
erosion and no disturbance from dredging.
Under alternative B-1, the volume of beach
nourishment material placed on reach 1
would cover a larger area and require longer
placement times (approximately four months
every year) than under the no-action
alternative, resulting in a longer duration of
turbid waters and thus longer periods of
environmental stress for aquatic fauna. This
annual beach nourishment would temporarily
displace fish and result in minor, short-term,
adverse effects on fish species.

Invasive and nonnative species — Invasive and
nonnative aquatic species located in the
nearshore of Lake Michigan would be
affected similar to the native fish species. A
largely homogenous sandy substrate would
make the nearshore environment desirable to
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not only the native species, but to the invasive
and nonnative aquatic species as well.
Disruption of the natural environment
typically would allow for introduction and
establishment of nonnative and invasive
species. Under alternative B-1, beach
nourishment activities would disturb the
placement site, which would encourage the
establishment of nonnative and invasive
species at that site. This is because the sandy
substrate of the lakeshore provides for benthic
species and fish assemblages that are easily
disrupted by external forces, such as the beach
nourishment activities that would take place
under alternative B-1. Sediment placement
activities could cause an unequal distribution
of sediment supply to the lakeshore, resulting
in a disturbed environment for aquatic fauna
that would encourage or invite nonnative and
invasive species. Appropriate beach
nourishment material would be used, which
would help mitigate attracting nonnative
species. Therefore, under alternative B-1,
effects from encouraging the presence of
invasive and nonnative aquatic fauna would
be similar to those described under the
no-action alternative, except that over
105,000 yd® of additional beach nourishment
material would be distributed on the beach.
Impacts from invasive and nonnative aquatic
species under alternative B-1 would be
negligible, long-term and adverse.

Cumulative Impacts. Past, present, and
reasonably foreseeable future projects with
the potential to affect aquatic fauna would be
similar to those described under the no-action
alternative; moderate, long-term and adverse.
Under alternative B-1, nourishment activities
would beneficially add to the cumulative,
long-term impacts. When combined with
other past, present, and reasonably
foreseeable future actions, implementing
alternative B-1 would incrementally provide a
beneficial effect from reducing erosion in the
area, and a slight addition to the adverse
effects from smothering benthic communities,
displacing fish species and potentially
encouraging the presence of invasive and
nonnative aquatic fauna.
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beneficial impacts on the benthic community
in the placement area.

Fish of Lake Michigan — Under alternative D,
the effects on fish species would be similar to
those described under alternative C-1 except
that beach nourishment material would be
pumped via a permanent bypass system.
Implementing this beach nourishment system
would result in temporary displacement of
fish and produce minor, short-term, adverse
effects. Overall effects on fish species would
be minor, long-term and beneficial because
there would be less environmental stress from
erosion.

Invasive and nonnative species — The
construction of the permanent bypass system
would temporarily disrupt the natural
environment and allow for the introduction of
invasive and nonnative species. Invasive
species, particularly round gobies and zebra
mussels, would be attracted to artificial
structures within the nearshore environment.
There would be a slight change in the
attraction of invasive and nonnative aquatic
fauna. Under alternative D, effects from
encouraging the presence of invasive and
nonnative aquatic fauna would be negligible,
long-term and adverse.

Cumulative Impacts. Past, present, and
reasonably foreseeable future projects with
the potential to affect invasive and nonnative
aquatic fauna would be similar to those
described under the no-action alternative:
moderate, long-term and adverse. Under
alternative D, beach nourishment activities
and the permanent bypass system would
incrementally add to the long-term,
cumulative impacts. When combined with
other past, present, and reasonably
foreseeable future actions, actions under
alternative D would provide an incremental
addition to the overall adverse cumulative
impacts from smothering benthic
communities, displacing fish species and
potentially encouraging the presence of
invasive and nonnative aquatic fauna.
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Conclusion. The actions proposed under
alternative D would result in negligible to
minor, short- and long-term, adverse and
beneficial impacts on native aquatic species.
The fish assemblages in the nearshore would
be temporarily displaced and benthic
communities would be smothered during
beach nourishment activities. Also,
construction of a permanent bypass system
would disrupt the nearshore environment and
allow for the introduction and establishment
of invasive and nonnative species. Overall, the
decreased erosion in the area would benefit
benthic communities. The overall cumulative
effects on aquatic fauna from past, present,
and reasonably foreseeable future projects
would be moderate, long-term and adverse.
Under alternative D, there would be a slight
incremental addition to the overall adverse
cumulative impacts from smothering benthic
communities, displacing fish species and
encouraging the presence of invasive and
nonnative aquatic fauna with the installation
of a permanent bypass system.

Alternative E (Submerged Cobble
Berm and Beach Nourishment, Annual
Frequency)

Meiofauna and macroinvertebrates — The
sandy substrate along the nearshore of the
park shoreline supports a limited benthic
community of low diversity. Increased
densities have been noted in intermittent beds
of cobble/gravel material. In the relatively high
wave energy nearshore environment, at
certain sediment-starved areas along the
shoreline, particularly at the base of

Mount Baldy, the clay substrate naturally
found beneath the sediment has been
exposed, and organic matter often found in
calmer waters has been carried away from the
shoreline (Garza and Whitman 2004). The
kinetic nature of the nearshore environment
has therefore created low density and
diversity within the benthic community. One
study, conducted from 1996 to 1998 in
conjunction with a COE beach nourishment
program, indicated that relatively few species



were detected in the benthic community
inhabiting sandy substrates in the nearshore
area, as indicated by the Shannon-Wiener and
Margalef’s diversity indices (Horvath et al.
1999).

The use of a submerged cobble berm in
reach 1 would result in a longer retention of
sediment within the nearshore. As the
submerged cobble berm would begin to
dissipate after construction, the aggregate
material would disperse along the lakebed,
creating a substrate inhabitable for benthic
organisms. The nearshore environment at the
base of Mount Baldy is currently identified
with a lower benthic diversity and density as
compared to other areas along the park
shoreline (Garza and Whitman 2004). The
implementation of alternative E within reach 1
would result in effects similar to those
described under alternative C-1 because the
submerged cobble berm would be used in
conjunction with a beach nourishment
program to restore reach 1 of Indiana Dunes
National Lakeshore. These effects would be
minor, short-term and adverse as the benthic
fauna would be smothered during placement
of the sediment. Impacts would be localized to
the placement and construction area. There
would be moderate, long-term and beneficial
effects on the benthic community as the
cobble material would both create additional
habitat for these aquatic species and reduce
erosion in the area. Longer retention of
sediment and some organic material would
allow for those species historically present in
this area to re-colonize the area.

Fish of Lake Michigan — Under alternative E,
the nearshore environment would be
disrupted not only during the beach
nourishment activities, but also during
construction and placement of the submerged
cobble berm, and during subsequent
nourishment activities. The reduced quantity
of beach nourishment material deposited
annually in reach 1 would make the nearshore
environment desirable to native species and
invasive and nonnative aquatic species alike.
The effects of the annual placement of
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nourishment material would be similar to
those described under alternative C-1.

As is the case with the benthic community in
the nearshore, the presence of a submerged
cobble berm in reach 1 would eventually
provide a habitat for additional fish species
not currently present in that area. In the initial
years after construction during which the
submerged cobble berm would be largely
intact, wave energy would be dissipated,
resulting in a calmer nearshore environment.
Sediment retention time would increase, as
would organic material and benthic
organisms; both would be food sources for a
variety of fish species. After the submerged
cobble berm spread along the lake bottom, the
aggregate material would potentially allow for
more fish nurseries as the interstitial spaces
would provide protection.

Ultimately, the implementation of

alternative E would result in minor, short-
term, adverse impacts as fish would be
temporarily displaced during construction
and beach nourishment activities. However,
moderate, long-term, beneficial impacts
would also result as the cobble material would
enhance the aquatic fauna habitat.

Invasive and nonnative species — Invasive
species, particularly round gobies and zebra
mussels, would be attracted to artificial
structures within the nearshore environment.
Under alternative E, beach nourishment
activities would disrupt the nearshore
environment, which would allow for the
introduction and establishment of invasive
and nonnative species. Construction of the
submerged cobble berm would also further
attract invasive species. The cobble material
and associated interstitial spaces in the
submerged cobble berm would be an
attractive habitat for invasive and nonnative
species until the material dissipates and
becomes covered by sediment. After the
aggregate material dispersed along the lake
bottom, zebra mussels’ attraction to it would
be minimized; however, additional invasive
and nonnative aquatic species, such as the
round goby, would continue to inhabit the
area. Therefore, under alternative E, the






As is the case with the benthic community in
the nearshore, the presence of small natural
stone mixed in the beach nourishment would
provide a habitat for additional fish species
not currently present in that area. Sediment
retention time would increase, as would
organic material and benthic organisms; both
would be food sources for a variety of fish
species.

Ultimately, the implementation of the
preferred alternative would result in minor,
short-term, adverse impacts as fish would be
temporarily displaced during beach
nourishment activities. However, moderate,
long-term, beneficial impacts would also
result as the nourishment material would
enhance the aquatic fauna habitat.

Invasive and nonnative species— Under the
preferred alternative, beach nourishment
activities would temporarily disrupt the
nearshore environment. Dispersion of small
stones would provide habitats consistent with
those of dynamically stable reaches. Existing
populations of nonnative species such as the
round goby will neither benefit nor be
hindered. Population densities would be
expected to be consistent with those already
existing at dynamically stable reaches.
Therefore under the preferred alternative the
introduction of the native stone into the
nearshore environment would result in minor
long-term adverse effects from encouraging
invasive and nonnative aquatic fauna.

Cumulative Impacts. Past, present, and
reasonably foreseeable future projects with
the potential to affect aquatic fauna would be
similar to those described under the no-action
alternative: moderate, long-term and adverse.
Under the preferred alternative, beach
nourishment activities with a mix of small
natural stone, dredged sediment, and coarse
upland material would incrementally add both
minor, short-term, adverse and minor, long-
term, beneficial effects on cumulative impacts.
When combined with other past, present, and
reasonably foreseeable future actions, actions
under the preferred alternative would provide
an incremental addition to the overall
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cumulative impacts by enhancing the habitat
for benthic communities. These effects would
be slightly countered by the enhancement of
habitat for invasive and nonnative aquatic
fauna as well.

Conclusion. The actions proposed under the
preferred alternative would result in
moderate, short- and long-term, adverse and
beneficial impacts on the native aquatic
species. The aquatic fauna in the nearshore
would be temporarily disturbed or displaced
during during beach nourishment activities.
Long term, the aquatic habitat would be
enhanced by providing protection and food
sources for a variety of fish. The habitat would
also be enhanced for nonnative and invasive
species. The overall camulative impacts on
aquatic fauna from past, present, and
reasonably foreseeable future projects would
be moderate, long-term and adverse. Under
the preferred alternative, there would be an
incremental addition to the overall cuamulative
effects by enhancing the habitat for benthic
communities. These effects would be slightly
countered by the enhancement of habitat for
invasive and nonnative aquatic fauna as well.

SHORELINE AND BEACH COMPLEX,
REACHES 3 AND 4

Alternative A (No-action Alternative)

Storm waves, capable of reaching the base of
coastal dunes, cause massive erosion and
slumping of dune sands. This, in turn, causes
large volumes of fine sand to be carried into
the nearshore sediment transport system. Fine
dune sand is held in suspension much longer
than natural beach sediment or fill sediment
and could, therefore, be transported farther
offshore. Suspended solids in the water could
affect fish populations by delaying the
hatching time of fish eggs, killing the fish by
abrading their gills, and causing anoxia. Fish
tolerance to suspended solids varies from
species to species and by age. Destruction of
habitat rather than suspension of sediments
appears to be the major hazard to beach and
nearshore fishes. Most of these aquatic






which would encourage the establishment of
nonnative and invasive species at that site.
This is because the sandy substrate of the
lakeshore provides for benthic species and
fish assemblages intertwined in a delicate food
web that is easily disrupted by external forces,
such as beach nourishment and placement
activities like those currently taking place in
reach 3. The sediment material used for such
beach nourishment could provide a pathway
for the establishment and introduction of
nonnative species. Sediment placement
activities could also cause an unequal
distribution of sediment supply to the
lakeshore, resulting in a disturbed
environment for aquatic fauna that
encourages or invites nonnative and invasive
species. Under the no-action alternative, the
effects on native populations from
encouraging the presence of invasive and
nonnative species would be negligible, short-
term and adverse.

Cumulative Impacts. Several potential
actions, independent of this plan, would affect
the park’s aquatic fauna. As described in the
“Affected Environment” chapter,
anthropogenic influences and alterations to
the natural lake habitat have affected native
aquatic species. The COFE’s electric barrier
currently helps to block the passage of aquatic
nuisance species between the Great Lakes and
Mississippi River basins and beneficially
discourages the presence of invasive and
nonnative aquatic fauna. In the future,
additional modifications to nearby industrial
and other properties may be made, which may
affect the benthic community and fish
assemblages along the Lake Michigan
shoreline. Additionally, permitting
requirements for industrial and federal
discharges into the lake may change,
becoming stricter or more lax. Ongoing river
projects, like the Calumet Harbor and River
project and its associated dredging activities
and support of transit in the Great Lakes, may
lead to future introductions of aquatic
invasive species in the Great Lakes and
continued disturbance to aquatic habitat.
Additionally, ships’ ballast water, continues to
provide a pathway for aquatic invasive species
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in to the Great Lakes. However, future
introductions of aquatic invasive species may
be effectively managed through ballast water
exchange, saltwater flushing, or shipboard
treatment, and through restricting access to
the Great Lakes to vessels that have not taken
protective measures to ensure they do not
harbor aquatic invasive species.

Overall, these combined actions would have a
moderate, long-term, adverse impact on the
native aquatic species from disturbances to
the natural lake habitat and from the pathways
these activities introduce for aquatic invasive
species. When combined with other past,
present, and reasonably foreseeable future
actions, implementing the no-action
alternative would provide no incremental
addition to the overall cumulative impacts on
aquatic fauna.

Conclusion. Under the no-action alternative,
beach nourishment activities would disrupt
the nearshore environment, which would
allow for the introduction and establishment
of invasive and nonnative species. In addition,
the 74,000 yd® of beach nourishment material
placed in open water would not alleviate
beach erosion in the area. The actions
proposed under the no-action alternative
would result in negligible to minor, short-
term, adverse impacts on native aquatic
species. The overall cumulative impacts on
aquatic fauna from past, present, and
reasonably foreseeable future projects would
be moderate, long-term and adverse. Under
the no-action alternative, there would be no
incremental addition to the overall existing
cumulative impacts.

Alternative C-1 (Beach Nourishment
via Dredged Sources, Annual
Frequency) - Preferred Alternative

Under alternative C-1, the general effects of
beach nourishment activities would be similar
to those described under the no-action
alternative. Under alternative C-1,
nourishment activities would consist of 74,000
yd’ of dredged beach nourishment material
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being placed annually on the beach at Portage
Lakefront and Riverwalk.

Meiofauna and macroinvertebrates — Under
the preferred alternative, impacts on benthic
communities would be similar to those
described under the no-action alternative,
except that placement of 74,000 yd® of beach
nourishment material would be hydraulically
pumped onshore. Some research has shown
that the high-pressure (dredge) pipe kills most
soft-bodied infaunal organisms, and animals
that survive suspension only play a minor role
in re-colonization. To enhance the chance of
survival, sediment would closely match the
native beach and would be applied slowly in a
sheeting spray of sediment and water. This
would allow organisms to keep up with the
sediment overburdens as they were applied.
Literature reviews of beach nourishment
impacts to beach biota indicate short-term
declines in abundance, biomass, and taxa
richness following beach nourishment.
Recovery of the benthic community within
the nearshore environment has been shown to
occur within eight to 12 months after
nourishment activities. Additionally, densities
and total number of benthic taxa increased
with depth, suggesting lower impact of
sediment drift and wave action in deeper
waters (Przybryla-Kelly and Whitman 2006).
Therefore, under alternative C-1, annual
nourishment of the park shoreline with
dredged material deposited onto the beach
would have minor, short- and long-term,
adverse and beneficial impacts on the benthic
community in the placement area. There
would be a minor, long-term, beneficial effect
from reducing erosion of the shoreline, but
the dredge would kill individual soft-bodied
infaunal organisms. A high rate of recovery of
the benthos would be expected within less
than one year.

fish of Lake Michigan — Under alternative
C-1, effects on fish species would be similar to
those described under the no-action
alternative, except under alternative C-1 there
would be less erosion and less associated
environmental stress to spawning and nursery
habitats. Effects on fish species would be
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minor, long-term, and beneficial because
there would be less environmental stress.
Under alternative C-1, the volume of beach
nourishment material placed on reach 3
would cover a larger area and require longer
placement times (approximately two months
every year) than under the no-action
alternative, resulting in a longer duration of
turbid waters and thus longer periods of
environmental stress for aquatic fauna. This
annual beach nourishment would temporarily
displace fish and result in minor, short-term,
adverse effects on fish species.

Invasive and nonnative species — Invasive and
nonnative aquatic species located in the
nearshore of Lake Michigan would be
affected similar to the native fish species. A
sandy substrate would make the nearshore
environment desirable to not only the native
species, but the invasive and nonnative aquatic
species as well. Disruption of the natural
environment typically allows for introduction
and establishment of nonnative and invasive
species. Under alternative C-1, beach
nourishment activities would disturb the
placement site, which would encourage the
establishment of nonnative and invasive
species at that site. This is because the sandy
substrate of the lakeshore provides for benthic
species and fish assemblages that are easily
disrupted by external forces, such as beach
nourishment, placement, and dredging
activities like those that would take place
under alternative C-1. Sediment placement
activities could also cause an unequal
distribution of sediment supply to the
lakeshore, resulting in a disturbed
environment for aquatic fauna that would
encourage or invite nonnative and invasive
species. Appropriate beach nourishment
material would be used, which would help
mitigate attracting nonnative species.
Therefore, under alternative C-1, effects from
encouraging the presence of invasive and
nonnative aquatic fauna would be similar to
those described under the no-action
alternative and would be negligible,
short-term and adverse.
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Conclusion. Addressing sensitive habitat
issues in the foredune and dune complex
through site restoration, invasive vegetation
management, and limiting and managing
anthropogenic influences positively affect
terrestrial resources and would result in
minor, long-term, beneficial impacts on
aquatic fauna. Cumulative impacts on the
foredune and dune complex in reaches 1
through 4 under aquatic fauna would be
negligible to minor, long-term, and beneficial
from the enhanced aquatic habitat.
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inadequate to offset the deficit under this
alternative. Therefore, the erosion and
degradation of the foredune would continue,
thus jeopardizing plant species endemic to the
foredune complex. The actions associated
with the no-action alternative would have
minor, short- and long-term, adverse impacts
on native plant and animal communities, as
some beach vegetation would be smothered
by sediment placement during beach
nourishment activities and loss of critical
terrestrial habitat would continue. With no
new actions being taken under alternative A,
storm events would continue to cause
substantial erosion in the park to the
detriment of terrestrial habitat for plant and
animal communities.

Cumulative Impacts. Several actions,
independent of this plan, would affect the
park’s terrestrial habitat for plant and animal
communities. As described in the “Affected
Environment” chapter, much of the terrestrial
habitat for native plant communities in the
park, including species of conservation
concern, has been altered by invasive
vegetation and anthropogenic influences.

The Michigan City Harbor, Burns
International Harbor, and the Gary-U.S. Steel
man-made structures that were constructed in
and around the project area continue to
interrupt natural processes with minor, long-
term, adverse effects on the terrestrial habitat
for native plant and animal communities
because of the changes to natural sediment
accumulation that these cause. The
designation of the appropriate route to and
from Mount Baldy from the parking lot by the
park resulted in minor, long-term, beneficial
impacts on native plant and animal
communities by reducing the social trails in
reach 1, thus reducing the trampling of native
plants in this area and the introduction of
invasive plant species to this reach.

Development projects, past, present, and
future, like those that occurred under Phase |
of the Marquette Plan and those that are
proposed under Phase I1 of that plan, would
have minor to moderate, short- and
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long-term, adverse impacts on native plant
vegetation. Construction work often results in
the loss and modification of vegetation in
construction areas, and potentially introduces
invasive and nonnative plant species. The
spread of nonnative and invasive plant species
in the park has been a problem. Pathways that
could introduce nonnative and invasive plant
species in to the park include construction
and visitor activities, as well as natural sources
such as wind and bird migration. It is difficult
to determine the impact of nonnative species
on native vegetation due to the uncertainties
about the type of species that could be
introduced, as well as the locations and
frequencies of the introductions. Despite
monitoring and management efforts, the
impact of the introduction and establishment
of nonnative species in the park would range
from minor to moderate, and would be long-
term and adverse.

Ongoing clean sediment beach nourishment
activities in reach 1 are performed on an
intermittent basis. These activities impact
sediment deposition, and have a minor,
short-term, beneficial impact on native plant
and animal communities from the reduced
erosion that results. “Clean” beach
nourishment also reduces the likelihood of
introduction of invasive and nonnative plant
species into the park.

Restoration work in the park, including
invasive vegetation management through the
early detection and rapid response program
and Invasive Plant Management Plan and
fencing off highly eroded and environmentally
sensitive areas on Mount Baldy, stabilizes
select areas of eroded areas in the park with
native vegetation. This work would have
minor, long-term, beneficial impacts on native
plant and animal communities by preserving
the natural physiography of the land and
restoring lands to their natural states.
Similarly, efforts to expand visitor outreach
and education opportunities in the park
would have minor, long-term, beneficial
impacts on native plant and animal
communities from the reduction in vegetation
trampling and destruction of habitat. Future



realignment of trails would result in minor,
long-term, beneficial impacts on terrestrial
habitat for native plant and animal
communities from reducing social trails
(leading to less trampling and the reduced
likelihood of introduction of invasive
nonnative plant species in the park); though
this work would involve negligible to minor,
short-term, adverse impacts during
construction and re-alignment work due to
the temporary disturbance to habitat.

Overall, when the actions described above are
added to the existing environment for
terrestrial habitat, there would be minor,
short- and long-term, adverse and beneficial,
cumulative impacts. The actions under
alternative A would add a small increment to
the overall cumulative impact.

Conclusion. Under alternative A, there would
continue to be minor, short- and long-term,
adverse impacts on the terrestrial habitat of
native plant and animal communities from the
erosion and destabilization that would result
from taking no new actions in the park.
Cumulatively, there would be minor to
moderate, short- and long-term, adverse and
beneficial, cumulative impacts on the
terrestrial habitat of native plant and animal
communities. Adverse impacts would result
from continued degradation of habitat that
would result from ongoing erosion; beneficial
impacts would result from restoration efforts
that preserve natural plant and animal habitat
in the park. Implementing the actions under
alternative A would result in a small increment
being added to the overall cumulative impact.

Alternative B-1 (Beach Nourishment
via Upland Sources, Annual
Frequency)

The actions associated with alternative B-1
would allow for increased beachfront, thereby
providing the potential for a stabilized dune
complex, particularly at Mount Baldy.
Foredune development under this alternative
would be feasible with sediment supply, wind,
and an entrapment feature, such as vegetation.
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In conjunction with the restoration option
selected, terrestrial management practices,
such as revegetation in areas of beach erosion,
would promote the formation of foredunes.
These embryotic dunes would protect
leeward dunes, pannes, and other ecological
features; provide habitat connectivity and
sustainability; and contribute sediment (via
natural erosion) to the coastal system. These
actions would result in minor, short-term,
beneficial impacts on the terrestrial habitat for
native plant and animal communities.
Nourishment of the park shoreline,
particularly in areas of accelerated erosion,
would result in minor, short-term, beneficial
impacts on the terrestrial community.

Under alternative B-1, continued erosion and
degradation of the foredune complex would
diminish and reduce continued colonization
by invasive and nonnative plant species.
Revegetation, along with colonization of
native plant species would help to prevent
nonnative invasive plant species from
dominating the area, and have a minor, short-
term, beneficial impact on terrestrial habitat.
Implementing the actions associated with
alternative B-1 would improve the ability of
the beach to withstand storm events and
preserve terrestrial habitat for plants and
animals, thereby having a negligible to minor,
short-term, beneficial effect.

Actions under alternative B-1 would forestall
continued erosion and degradation and
provide for a greater amount of sediment
added to reach 1 than provided in the past.
This beach nourishment, coupled with
revegetation in nonsensitive areas, would
benefit the terrestrial habitat of native plant
and animal communities and have a minor,
short-term, beneficial impact; however, a
minor, short-term, adverse impact would also
result from covering/smothering existing
plant species during sediment placement.
Plant species endemic to the beach plant
community would re-emerge, and
colonization and revegetation would provide
the basis for a stable system in reach 1. In
addition, some nonnative, invasive species
would be present in the material from upland
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incremental contribution to overall
cumulative impacts.

Conclusion. Under alternative C-1, there
would also be negligible to minor, short-term,
adverse effects from revegetation that would
affect sensitive habitats. Additionally, minor,
short-term, beneficial impacts would result
from nourishment of the park shoreline,
particularly in areas of accelerated erosion.
The actions associated with alternative C-1
would improve the ability of the beach to
withstand storm events, preserve terrestrial
habitat for plants, and have a negligible to
minor, short-term, beneficial effect. Under
this alternative, material would be dredged
from an updrift location, and have no or
limited viable nonnative invasive plant species
seedbank, resulting in a negligible to minor,
short-term, beneficial effect on terrestrial
habitat. The actions associated with this
alternative, when combined with other past,
present, and reasonably foreseeable future
actions, would have minor, short- and long-
term and adverse and beneficial, cumulative
effects.

Alternative C-5 (Beach Nourishment
via Dredged Sources, Five-Year
Frequency)

The actions and impacts associated with
alternative C-3 would be similar to those
described under alternative C-1 with a few
differences. Impacts under alternative C-5
would be greater than those under the annual
nourishment proposed under alternative C-1
because of the longer duration (approximately
10 months every five years) of nourishment
activities and the larger footprint of sediment
placed on the beach, resulting in moderate,
long-term, adverse effects from the
smothering of plants and plant and animal
terrestrial habitat during placement activities.
The recovery period between placements
under alternative C-5 would be longer than
under alternative C-1, which would enhance
colonization by native species, and benefit
restoration of habitat for threatened and
endangered species and species of concern

184

and manage nonnative invasive plant species.
These actions under alternative C-5 would
have moderate, short-term, beneficial impacts
on terrestrial habitat for native plant and
animal communities.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
C-5. Compared to the cumulative impacts
expected under the no-action alternative,
under alternative C-5, these differences in
relation to past, present, and reasonably
foreseeable future projects would resultin a
large difference. Cumulative impacts would be
minor to moderate, short- and long-term and
adverse and beneficial. Adverse impacts
would result from the disturbance to plant
and animal terrestrial habitat during
placement activities; beneficial impacts would
result from the decreased erosion and
improved natural habitat for plants and
animals following placement activities. The
actions associated with alternative C-5 would
provide a large contribution to overall
cumulative impacts.

Conclusion. Under alternative C-5, there
would be moderate, short-term, beneficial
impacts from nourishment of the park
shoreline; and moderate, long-term, adverse
impacts from the longer duration
(approximately 10 months every five years) of
nourishment activities and the larger footprint
of sediment placed on the beach. The actions
associated with alternative C-5 would improve
the ability of the beach to withstand storm
events, preserve terrestrial habitat for plants,
and introduce no or limited viable nonnative
invasive plant species seedbank since material
would be dredged from an updrift location,
such as the nearshore area east of the
Michigan City Harbor, having negligible to
minor, long-term beneficial effects on
terrestrial habitat for plants and animals. The
actions associated with this alternative, when
combined with other past, present, and
reasonably foreseeable future actions, would
have minor to moderate, short- and long-term
and adverse and beneficial, camulative effects.



Alternative D (Beach Nourishment via
Permanent Bypass System)

The actions and impacts associated with
alternative D would be similar to those
described under alternative C-1, That is, there
would be negligible to minor, short-term,
adverse effects from revegetation that would
affect sensitive habitats, such as those utilized
by the piping plover (Charadrius melodus).
And, there would be minor, short-term,
beneficial impacts from nourishment of the
park shoreline, particularly in areas of
accelerated erosion. The continuation of
sediment placement in reach 1 would have
limited potential to introduce invasive and
nonnative plant species under alternative D
because of the clean sediment source for the
beach nourishment material. Given the
importance of beach nourishment in reducing
loss of terrestrial habitat and enhancing the
ability to manage nonnative invasive plant
species, the impacts under alternative D
would be minor, short-term and beneficial
because the beach nourishment material
would be transported to reach 1 viaa
permanent bypass system from updrift of the
Michigan City Harbor and not be likely to
introduce weed seeds to the shoreline and
beach complex. The actions associated with
alternative D would improve the ability of the
beach to withstand storm events, preserve
terrestrial habitat for plants, and have a
negligible to minor, short-term, beneficial
effect.

The actions associated with alternative D
would involve increasing the amount of
sediment placed in the project area through a
permanent bypass system, thereby decreasing
degradation of the beach and consequently
the foredune plant communities. These
actions would have minor, short-term,
adverse impacts, as some beach vegetation
would be smothered during placement. There
would also be minor, short-term, beneficial
impacts from the decreased erosion and
improved natural ecological setting for native
plants and animals to thrive on.
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Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
D. Compared to the cumulative impacts
expected under the no-action alternative,
under alternative D, these differences in
relation to past, present, and reasonably
foreseeable future projects would resultin a
small change. Cumulative impacts would be
minor, short- and long-term and adverse and
beneficial. Adverse impacts would result from
the temporary disturbance to plant and animal
terrestrial habitat during placement activities;
beneficial impacts would result from the
decreased erosion and improved natural
habitat for plants and animals. The actions
associated with alternative D would provide a
small incremental contribution to overall
cumulative impacts.

Conclusion. Under alternative D, there would
be negligible to minor, short-term, adverse
effects from revegetation that would affect
sensitive habitats, and there would be minor,
short-term, beneficial impacts from
nourishment of the park shoreline,
particularly in areas of accelerated erosion.
The actions associated with alternative D
would involve increasing the amount of
sediment placed in the project area through a
permanent bypass system, thereby decreasing
degradation of the beach and consequently
the foredune plant communities. As some
beach vegetation would be smothered during
placement, actions under alternative D would
have minor, short-term, adverse impacts, but
also minor, short-term, beneficial impacts
from the decreased erosion and improved
natural ecological setting for native plants and
animals. The actions associated with
alternative D would improve the ability of the
beach to withstand storm events and preserve
terrestrial habitat. The actions of this
alternative, when combined with other past,
present, and reasonably foreseeable future
actions, would have minor, short- and long-
term and adverse and beneficial, cumulative
effects.
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foredune development; minor, long-term,
adverse effects on sensitive habitats from
interfering with an already stable area in reach
2; and minor to moderate, long-term,
beneficial impacts from restoration of the
park shoreline, particularly in areas of
accelerated erosion. Impacts would be less
than those from the previously described
annual beach nourishment activities under
alternatives B-1 and C-1. Impacts would be
minor to moderate, long-term, and beneficial
from the reduced consumption of material for
beach nourishment activities. The actions
associated with the preferred alternative
would improve the ability of the beach to
withstand storm events and preserve
terrestrial habitat for plants and animals. The
actions associated with this alternative, when
combined with other past, present, and
reasonably foreseeable future actions, would
have minor, short- and long-term, adverse and
beneficial, cumulative effects.

SHORELINE AND BEACH COMPLEX,
REACHES 3 AND 4

Alternative A (No-action Alternative)

Under the no-action alternative for reaches 3
and 4, there would be no new impacts on the
terrestrial habitat of native plant and animal
communities in the park, and the actions
associated with this alternative would neither
invite nor deter invasive species from
inhabiting the shoreline and beach complex in
reaches 3 and 4. Under alternative A, the
current trend of destabilization of the
foredunes would continue, especially at
Portage Lakefront and Riverwalk. Such
destabilization would lead to the localized loss
of the natural ecosystems associated with the
beach and the foredunes, including plant
species endemic to the dunes, as well as
insects, reptiles, birds, and mammals
dependent upon this habitat. Implementation
of the no-action alternative would have
minor, short- and long-term, adverse impacts
on the terrestrial habitat for native plant and
animal communities.
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Continued erosion in the vicinity of Portage
Lakefront and Riverwalk would be likely
under the no-action alternative despite the
introduction of dredged material from
ongoing beach nourishment activities and
habitat loss would continue from the erosion.
The possibility of establishing a natural
ecosystem is unlikely under the no-action
alternative. Taking no new actions in the park
would lead to minor, short- and long-term,
adverse impacts on the terrestrial habitat for
native plant and animal communities. Under
alternative A, the beach would continue to
erode and would not be able to withstand
storm events.

Cumulative Impacts. The cumulative
impacts under alternative A in reaches 3 and 4
would be similar to those described above
under the no-action alternative for reaches 1
and 2. That is, overall, when the actions
described above are combined with the
existing terrestrial habitat for native plant and
animal communities, there would be minor to
moderate, short- and long-term, adverse and
beneficial, cumulative impacts. The actions
under alternative A would add a small
increment to the overall cuamulative impact.

Conclusion. Under alternative A, there would
be no new actions taken in the park, including
any actions to invite or deter invasive and
nonnative plants. If no new actions are taken
in the park, there would continue to be minor,
short- and long-term, adverse impacts on the
terrestrial habitat of native plant and animal
communities from the ongoing erosion and
destabilization. Taking no new actions in the
park would not improve the ability of the
beach to withstand storm events.
Cumulatively, there would be minor to
moderate, short- and long-term, adverse and
beneficial, cumulative impacts on the
terrestrial habitat of native plant and animal
communities. The actions under alternative A
would result in a small increment being added
to the overall cumulative impact.















Restoration efforts (including installing
fencing to protect environmentally sensitive
areas and revegetating eroded areas with
native vegetation) in the park have minor,
long-term, beneficial impacts on terrestrial
habitat for native plant communities by
preserving and restoring the natural habitat
and ecological processes that are critical to
this vegetation’s survival and reproduction in
the park, and by improving the ability of the
terrestrial habitat to withstand storm events.
Similarly, visitor outreach and education
efforts have minor, long-term, beneficial
impacts on terrestrial habitat by increasing the
knowledge base of visitors in the park and
limiting the anthropogenic influences
introduced and witnessed in the park.

Invasive vegetation management is performed
in all the reaches of the park and includes an
early detection and rapid response program
and Invasive Plant Management Plan. This
work manages the spread of invasive
nonnative plants in the park and encourages
early detection and eradication of such
species, preserving the native habitat. These
actions result in minor, long-term, beneficial
impacts on the terrestrial habitat of native
plant and animal communities.

Proposed Management Actions

Various proposed management actions at the
park would impact terrestrial habitat for
native plant and animal species in reaches 1

through 4.

The park would continue with the current
management actions discussed above, having
a minor, long-term, beneficial impact on
terrestrial habitat for native plant and animal
species by preserving and restoring critical
habitat of native plant communities and
preserving the ability of the habitat to
withstand storm events. By continuing to
manage nonnative invasive plant species, the
National Park Service would provide a
negligible to minor, long-term, beneficial
effect on natural processes, including
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Terrestrial Habitat

terrestrial habitat for plant communities in the
park.

The proposed realigning of trails in the beach
reaches would have minor, long-term,
beneficial impacts on the terrestrial habitat for
native plant and animal communities by
limiting the anthropogenic influences
witnessed in the park and by reducing the
number of social trails (thereby reducing the
trampling of native plant species).

Additionally, the park proposes to restore the
foredune and dune complex in reach 4 by
stabilizing eroded dunes with native
vegetation and fencing off highly eroded and
environmentally sensitive areas on the
foredune to allow for ecological recovery of
natural communities. Such work would have a
minor, long-term, beneficial impact on the
terrestrial habitat for native plant and animal
communities by preserving and restoring the
natural environment in which the species
thrive and improving the ability of such
habitat to better withstand storm events.

Cumulative Impacts. Proposed
developments, including that proposed in
Phase I1 of the Marquette Plan (IDNR et al.
2005), in and around the park would have a
minor, short- and long-term, adverse effect on
the terrestrial habitat of native plants as
construction areas provide pathways for the
introduction of invasive nonnative plant
species. In addition, construction work would
result in the trampling of native vegetation
and destruction of critical habitat for native
plant and animal species. Cumulative impacts
on the foredune and dune complex in reaches
1 through 4 under terrestrial habitat as a result
of proposed management actions would be
negligible to minor, long-term, and beneficial
from the actions proposed to preserve
terrestrial plant and animal critical habitat and
to protect environmentally sensitive areas to
allow for ecological recovery of natural
communities.

Conclusion. Impacts on the foredune and
dune complex in reaches 1 through 4 under
terrestrial habitat as a result of proposed
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management actions would be negligible to
minor, long-term, and beneficial from
continuing with current management actions
to protect and preserve terrestrial plant and
animal critical habitat and to fence off highly
eroded and environmentally sensitive areas to
allow for ecological recovery of natural
communities, and from the proposed
realigning of trails in the beach reaches to limit
anthropogenic influences and social trails
experienced in the park, reducing the
trampling of native plant species. Proposed
developments in and around the park would
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have a minor, short-term, adverse effect on
the terrestrial habitat of native plants as
construction areas provide pathways for the
introduction of invasive nonnative plant
species and because construction work would
result in the trampling of native vegetation
and destruction of critical habitat for native
plant and animal species. Cumulative impacts
on the foredune and dune complex in
reaches 1 through 4 under terrestrial habitat as
a result of proposed management actions
would be negligible to minor, long-term, and
beneficial.



THREATENED AND ENDANGERED SPECIES AND SPECIES OF CONCERN

METHODOLOGY

The “Affected Environment” chapter
provides a description of the federal
endangered, threatened, and candidate
species found at Indiana Dunes National
Lakeshore, including the Karner blue
butterfly (Lycaeides melissa samuelis), Indiana
bat (Myotis sodalis), piping plover, Pitcher’s
thistle, and eastern massasauga rattlesnake
(Sistrurus catenatus catenatus). Disturbance to
these species and their habitat was evaluated
by comparing projected changes resulting
from implementing the action alternatives to
taking no action (i.e., the no-action
alternative). Impacts to piping plover and
Pitcher’s thistle are discussed under each of
the alternative discussions below. Impacts to
the Karner blue butterfly, Indiana bats, and
eastern massasauga rattlesnake are
summarized here.

Populations of the Karner blue butterfly do
not occur within reaches 1, 2, and 3. Within
Indiana Dunes National Lakeshore, there are
populations that occur in reach 4 (at West
Beach and in the adjacent Miller Woods), but
other populations are located further inland.
There would be no effect on the Karner blue
butterfly under any of the alternatives for any
of the reaches because the Karner blue
butterfly does not occur in reaches 1, 2, and 3,
and because nourishment activities in reach 3
would not affect the populations located
within and adjacent to reach 4.

Indiana bats have been found within the
inland Heron Rookery Unit of the park but
not within reaches 1, 2, 3, and 4 where suitable
habitat is unlikely to be present. There would
be no effect on the Indiana bat under any of
the alternatives for any of the reaches because
suitable habitat for the Indiana bat does not
occurinreaches 1,2, 3, and 4.

Although sightings are rare, individual eastern
massasauga rattlesnakes have been observed
within suitable habitat inland, There would be
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no effect on the eastern massasauga
rattlesnake under any of the alternatives for
any of the reaches because actions
implemented within the shoreline and beach
complex would not affect these habitats and
the eastern massasauga rattlesnake is unlikely
to inhabit beach areas where nourishment
would occur.

Information about the federal endangered,
threatened and candidate species was
compiled from site visits, research data that is
publicly available, information from park staff,
and studies of similar actions and effects.
Impacts on the species are assessed
qualitatively based on the project team’s
knowledge and best professional judgment.

Intensity Level Definitions

Intensity thresholds for threatened and
endangered species and species of concern are
defined as follows:

Negligible: The impact is barely detectable
and/or would result in no noticeable or
perceptible changes in the protection of
threatened and endangered species and
species of concern.

Minor: The impact is slight but detectable

and/or would result in small but noticeable
changes in the protection of threatened and
endangered species and species of concern.

Moderate: The impact is readily apparent and
would result in easily detectable changes in
the protection of threatened and endangered
species and species of concern.

Major: The impact is severely adverse or
exceptionally beneficial, and/or would result
in appreciable changes in the protection of
threatened and endangered species and
species of concern.






not addressed adequately and substantial
erosion would likely continue under this
alternative. Moderate, short-term, adverse
impacts would result under alternative A from
continued erosion, loss of habitat for piping
plover and Pitcher’s thistle, and the continued
sediment budget deficit that would impact
habitat for threatened and endangered species
and species of concern. Cumulatively, there
would be negligible to minor, short- and
long-term, adverse and beneficial impacts.
The actions under alternative A would result
in a small increment being added to the
overall camulative impact.

Alternative B-1 (Beach Nourishment
via Upland Sources, Annual
Frequency)

Currently, there is no habitat within reach 1
for Pitcher’s thistle and piping plover;
however, there would be the potential for
such habitat to be restored as a result of the
beach nourishment proposed under
alternative B-1. Therefore, under alternative
B-1, there would be moderate to major, short-
and long-term, beneficial impacts on these
species from habitat restoration, and minor,
short-term, adverse impacts as the placement
of nourishment material would temporarily
disturb the ability of piping plover to nest and
Pitcher’s thistle to establish. The actions
associated with alternative B-1 would affect,
but are not likely to adversely affect, the
Pitcher’s thistle and piping plover (threatened
and endangered species.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
B-1. Compared to the cumulative impacts
expected under the no-action alternative,
under alternative B-1, these differences in
relation to past, present, and reasonably
foreseeable future projects would result in a
small difference. Cumulative impacts would
be minor to moderate, short- and long-term,
and adverse and beneficial. Adverse impacts
would result from the temporary disturbance
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to habitat for threatened and endangered
species and species of concern during
placement activities, affecting the ability of
some species to nest and establish. Beneficial
impacts would result from the restoration of
habitat for threatened and endangered species
and species of concern. The actions associated
with alternative B-1 would provide a small
incremental contribution to overall
cumulative impacts.

Conclusion. Under alternative B-1, there
would be moderate to major, short-term,
beneficial impacts on Pitcher’s thistle and
piping plover (threatened and endangered
species, from the habitat restoration that
would result from the expanded beach
nourishment activities. The implementation of
alternative B-1 would also result in minor,
short-term, adverse impacts on threatened
and endangered species and species of
concern as placement of nourishment material
from upland sources would temporarily
disturb the ability of piping plover to nest and
for Pitcher’s thistle to establish. With respect
to the Pitcher’s thistle and piping plover, this
alternative may affect, but is not likely to
adversely affect these species. This alternative,
when combined with other past, present, and
reasonably foreseeable future actions, would
have minor to moderate, short- and long-
term, and adverse and beneficial cumulative
effects.

Alternative B-5 (Beach Nourishment
via Upland Sources, Five-Year
Frequency)

Similar to alternative B-1, there would be the
potential for habitat to be restored under
alternative B-5 for Pitcher’s thistle and piping
plover because of the additional beach
nourishment that would occur under this
alternative. Therefore, under alternative B-5,
there would be moderate to major, long-term,
beneficial impacts on these species from
habitat restoration. Due to the longer
placement period (approximately 18 months
every five years), there would also be minor to
moderate, long-term, adverse impacts from












for threatened and endangered species and
species of concern. Adverse impacts would
result from the temporary disturbance to
habitat for threatened and endangered species
and species of concern during placement
activities, affecting the ability of some species
to nest and establish. The actions associated
with alternative E would provide a large
incremental contribution to overall
cumulative impacts.

Conclusion. Under alternative E, there would
be major, long-term, beneficial impacts on
Pitcher’s thistle and piping plover from the
habitat restoration that would result from the
placement of the submerged cobble berm. The
implementation of alternative E would also
result in minor, short-term, adverse impacts
on threatened and endangered species and
species of concern as placement of
nourishment material would temporarily
disturb the ability of piping plover to nest and
for Pitcher’s thistle to establish. With respect
to the Pitcher’s thistle and piping plover, this
alternative may affect, but is not likely to
adversely affect these species. This alternative,
when combined with other past, present, and
reasonably foreseeable future actions, would
have minor to moderate, short- and long-
term, and adverse and beneficial cumulative
effects.

Alternative F (Beach Nourishment,
Annual Frequency with a Mix of Small
Natural Stone at the Shoreline) -
Preferred Alternative

Under alternative F, Pitcher’s thistle and
piping plover habitat would be restored
because of the beach nourishment program
that would include a mix of coarse upland
material and small natural stone. Therefore,
under alternative F, there would be major,
long-term, beneficial impacts on these species
from habitat restoration, and minor, short-
term, adverse impacts from the placement of
the sediment and native stone mix that would
temporarily disturb the ability of piping plover
to nest and Pitcher’s thistle to establish. The
actions associated with alternative F would
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affect, but are not likely to adversely affect,
threatened and endangered species and
species of concern. Coupled with site
restoration, the Pitcher’s thistle and piping
plover would benefit as a result of habitat
improvements under the preferred alternative.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
F. Compared to the cumulative impacts
expected under the no-action alternative,
under the preferred alternative, these
differences in relation to past, present, and
reasonably foreseeable future projects would
result in a large difference. Cumulative
impacts would be minor to moderate, short-
and long-term, and adverse and beneficial.
Beneficial impacts would result from the
restoration of habitat for threatened and
endangered species and species of concern.
Adverse impacts would result from the
temporary disturbance to habitat for
threatened and endangered species and
species of concern during placement activities,
affecting the ability of some species to nest
and establish. The actions associated with
alternative F would provide a large
incremental contribution to overall
cumulative impacts.

Conclusion. Under the preferred alternative,
there would be major, long-term, beneficial
impacts on Pitcher’s thistle and piping plover
from the habitat restoration that would result
from the additional beach nourishment and
greater sediment retention. The
implementation of alternative F would also
result in minor, short-term, adverse impacts
on threatened and endangered species and
species of concern as placement of the beach
nourishment mix would temporarily disturb
the ability of piping plover to nest and for
Pitcher’s thistle to establish. With respect to
the Pitcher’s thistle and piping plover, this
alternative may affect, but is not likely to
adversely affect, these species. This
alternative, when combined with other past,
present, and reasonably foreseeable future
actions, would have minor to moderate, short-


















minor, long-term, and beneficial from actions
being taken to increase the potential for these
species to find suitable habitat in the park and
to inhabit the park. Ongoing planned facility
upgrades and proposed new developments in
the park would have minor to moderate,
short-term, adverse impacts on threatened
and endangered species and species of
concern from the sound that construction-
related activities would bring in to the park
that could temporarily displace threatened
and endangered species and species of
concern during construction and from the
temporary disturbance to habitat during these
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activities. Special events near the park, like the
Super Boat Grand Prix, would have negligible
to minor, short-term, adverse impacts on
threatened and endangered species and
species of concern from the increase in sound
in the park during such activities, and from the
increase in anthropogenic influences that
typically result during and after increased
visitorship periods. Cumulative impacts on the
foredune and dune complex in reaches 1
through 4 under threatened and endangered
species and species of concern as a result of
proposed management actions would be
negligible, long-term, and beneficial.
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negligible, long-term, adverse effects on the
soundscape since the park is surrounded by
substantial development and industry. The
park also experiences sound intrusions from
existing industry development; for example,
NIPSCO operations produce rhythmic
mechanical industrial sounds that have
negligible, long-term, adverse impacts on the
sound environment at the park from ongoing,
routine operations.

Just as the soundscape at the park varies by
season and high-use times (i.e., holidays and
weekends), the soundscape also varies with
events. The Super Boat Grand Prix, a
Michigan City sponsored event that has taken
place the past three years, adds to the existing
soundscape setting under the no-action
alternative with minor, short-term, adverse
impacts that are temporary, lasting as long as
event set up, event run, and event take down.
These impacts result from the increased
number of boats operating in the lake, the
increased number of visitors in the park
during the event, and the addition of event
sponsors and staff commuting to and from
and being in the park to run the event.

The Northern Indiana Commuter
Transportation District (the South Shore
Railroad), which currently traverses the park,
incrementally adds minor, long-term, adverse
effects to the natural soundscape in the park
from the sounds generated during daily
operation of the train.

Should any of the proposed development or
construction in or around the park take place
(see the “Cumulative Impacts Scenario”
section for a listing of the development
projects proposed under the Marquette Plan)
(IDNR et al. 2005), there would be an
incremental addition of minor, short-term,
adverse effects on the soundscape from the
sound that would be generated from the
related construction activities, including the
operation of construction equipment.

Ongoing restoration, preservation, and
invasive vegetation management work in the
park incrementally add only negligible to
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minor, short-term, adverse effects on the
existing soundscape, since this work is routine
and cyclic, and already part of the existing
soundscape at the park.

It is possible in the future that those events
outside the boundaries of the park, such as
recreational boating, would generate
substantial sounds that would be heard in the
park. New developments adjacent to the park
would also result in sound generation during
and after construction in these areas. These
actions would incrementally add to the
existing soundscape with negligible to minor,
short- and long-term, adverse impacts during
construction and associated daily
living/operational activities.

Overall, if the actions described above were
added to the existing soundscape, there would
be negligible to minor, short- and long-term,
adverse cumulative impacts on the
soundscape. The actions under alternative A
would add a small increment to the overall
cumulative impact.

Conclusion. Under alternative A, there would
be minor, short-term, adverse impacts from
beach nourishment activities related to sound
generated from the trucks hauling the
sediment and the sediment being graded along
the shoreline. No new impacts on the existing
soundscape in reaches 1 and 2 would result
under this alternative since no new actions
would be taken. Cumulatively, there would be
negligible to minor, short- and long-term,
adverse impacts on the natural soundscape
from the sounds associated with special
events, construction/development projects,
and restoration and preservation work. The
actions under alternative A would resultin a
very small increment being added to the
overall cumulative impact.

Alternative B-1 (Beach Nourishment
via Upland Sources, Annual
Frequency)

Under alternative B-1, beach nourishment
material would be mined and placed on the



beach each year at Crescent Dune from a
permitted upland source by trucks traveling
along an existing access road. As many as five
bulldozers would be employed to distribute
the sediment along the beach. The beach
nourishment activities would occur over
approximately four months every year in off-
peak months, if possible. The beach
construction area would be closed to visitors
during this time. These actions associated with
alternative B-1 would result in negligible to
minor, short-term, adverse impacts on the
soundscape in the park.

Ambient daytime noise levels within reach 1
may range from 30 A-weighted decibels
(dB[A]) in areas away from human activities to
60 dBA near areas of greater human activity,
such as the Michigan City Marina to the east
and Lakefront Drive to the west. Under
alternative B-1, up to 80 trucks per eight-hour
day, five days per week, would deliver
sediment to reach 1, and as many as five
bulldozers would be actively moving sediment
toward the western portion of the reach.
Depending on the age and condition of the
construction equipment, noise levels from a
large diesel truck would range up to near

90 dBA at a distance of 50 feet, while the
bulldozer sound level would range up to

95 dBA at a distance of 50 feet (EPA 1971).
Sound intensity attenuates with distance as it
propagates over a larger area, generally in a
spherical spreading pattern, away from a
stationary noise source, or “point source”
where the sound waves were generated.
Generally speaking, noise generated by a point
source decreases by approximately 6 dBA over
hard surfaces (e.g., reflective surfaces such as
parking lots or smooth bodies of water), and
7.5 dBA over soft surfaces (e.g., absorptive
surfaces such as soft dirt, grass, or scattered
bushes and trees) for each doubling of
distance. Visitors would experience near
ambient daytime noise levels within the
nearby open beach areas because visitors
would be excluded from the beach areas
where nourishment activities would take
place. Visitors would continue to experience
the natural sound environment in the park
that exists under the no-action alternative.
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Therefore, truck and equipment operation
under alternative B-1 would have a negligible
to minor, short-term, adverse impact on the
soundscape.

There would be fewer park visitors impacted,
although terrestrial fauna would be affected
by impacts on the soundscape, because
activities under alternative B-1 would take
place during the off-season as much as
possible. If beach nourishment under
alternative B-1 occurred in the fall months,
the food gathering and other winter
preparation activities of small mammals would
be impacted by the sounds and vibrations
from the trucks and construction equipment.
Additionally, fall migratory birds that find
rest, refuge, and forage in the park after their
Lake Michigan overflight, would be disturbed
and stressed by these activities. Impacts under
alternative B-1 would be negligible to minor,
short-term and adverse because of these
effects on terrestrial fauna.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
B-1. If those impacts were added to the
impacts under alternative B-1, there would be
negligible to minor, short- and long-term,
adverse cumulative impacts on the
soundscape from the addition of sound in the
park to execute the actions associated with
this alternative. Impacts under alternative B-1
would occur on week days during the off-
peak months; therefore, actions associated
with alternative B-1 would add a very small
increment to the overall cuamulative impact.

Conclusion. Under alternative B-1 there
would be negligible to minor, short-term,
adverse impacts on the soundscape from
beach nourishment activities. These impacts
would be primarily due to sound generated
from the trucks hauling the sediment and
construction equipment grading the
nourishment material along the beach. There
would be negligible to minor, short- and
long-term, adverse cumulative impacts on the
natural soundscape if sounds from the actions
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associated with alternative B-1 were added to
the existing soundscape environment;
however, the actions from this alternative
would result in a very small increment being
added to the overall cumulative impact since
work would be performed during off-peak
months and during the week.

Alternative B-5 (Beach Nourishment
via Upland Sources, Five-Year
Frequency)

Under alternative B-5, beach nourishment
would take place similar as described above
under alternative B-1, with a few differences.
Under alternative B-5, beach nourishment
would take place on a five-year frequency
instead of an annual frequency. In addition,
the implementation of this alternative would
effectively close the reach 1 beach for
approximately 18 months every five years.
Under alternative B-5, there would be minor
to moderate, long-term, adverse effects on the
soundscape from these beach nourishment
activities and the associated sound generated
from hauling and grading activities.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
B-5. If those impacts were added to the
impacts under alternative B-5, there would be
negligible to moderate, short- and long-term,
adverse cumulative impacts on the
soundscape from the addition of sound in the
park to execute the actions associated with
this alternative. These cumulative impacts
would occur during high-use times

(e.g., summer), and on weekdays over the
course of approximately 18 months every five
years. The actions associated with

alternative B-5 would therefore add a large
effect to the overall cuamulative impact.
Conclusion. Under alternative B-5 there
would be minor to moderate, long-term,
adverse impacts on the soundscape. These
impacts would be primarily due to sound
generated from trucks hauling sediment and
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construction equipment grading the
nourishment material along the beach. There
would be negligible to moderate, short- and
long-term, adverse cumulative impacts on the
soundscape. The actions associated with
alternative B-5 would therefore add alarge
effect to the overall cumulative impact since
work would be performed during the peak
and off-peak seasons.

Alternative C-1 (Beach Nourishment
via Dredged Sources, Annual
Frequency)

Under alternative C-1, beach nourishment
material would be dredged from an updrift
location and placed annually on the beach in
reach 1. As many as five bulldozers would be
employed to distribute the sediment along the
beach. The beach nourishment activities
would occur over approximately two months
every year during the off-peak season. The
beach construction area would be closed to
visitors during this time. These actions
associated with alternative C-1 would result in
negligible to minor, short-term, adverse
impacts on the soundscape in the park from
the sound they would generate.

Under alternative C-1, dredging equipment
would operate 8 to 10 hours per day at a
location offshore. Standing at the water’s
edge, a receptor (i.e., person or animal) would
hear the sound of a small- to moderate-sized
dredge at a level of approximately 60 dBAona
calm day (Borough of Poole Commissioners
2004). The bulldozers needed to move
sediment along the beach would each
generate noise levels as high as 95 dBA. Sound
intensity attenuates with distance as it
propagates over a larger area, generally ina
spherical spreading pattern, away from a point
source where the sound waves were
generated. Generally speaking, noise
generated by a point source decreases by
approximately 6 dBA over hard surfaces

(e.g., reflective surfaces such as parking lots or
smooth bodies of water), and 7.5 dBA over
soft surfaces (e.g., absorptive surfaces such as
soft dirt, grass, or scattered bushes and trees)















weekdays during the off-peak months;
therefore, the actions associated with
alternative F would add a very small
increment to the overall cumulative impact.

Conclusion. Under alternative F, there would
be negligible, short-term, adverse impacts on
the soundscape from the beach nourishment
activities. These impacts would be primarily
due to sound generated from barges, and from
trucks and bulldozers mixing and grading the
nourishment material along the beach. There
would be negligible to minor, short- and long-
term, adverse cumulative impacts on the
natural soundscape if sound generated from
the actions associated with alternative F were
added to the existing soundscape; however,
the actions associated with this alternative
would result in a very small increment being
added to the overall cumulative impact.

SHORELINE AND BEACH COMPLEX,
REACHES 3 AND 4

Alternative A (No-action Alternative)

Under the no-action alternative in reaches 3
and 4, there would be no changes to the park’s
soundscape. The current beach nourishment
program includes the dredging of sediment
annually around the NIPSCO/Bailly intake
and placing it in the nearshore at Portage
Lakefront and Riverwalk. The sediment is
then graded along the beach with minimal
equipment, having minor, short-term, adverse
impacts from the sound that is generated
during placement and grading activities. As
described in the “Affected Environment”
chapter, there are numerous human and
natural components of sound in and around
the park. Under the no-action alternative,
there would be no new impacts on the
soundscape from these existing actions.

Cumulative Impacts. The cumulative
impacts under alternative A for reaches 3 and
4 would be similar to those described above
for the no-action alternative for reaches 1 and
2. Overall, there would be negligible to minor,
short- and long-term, adverse cumulative
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impacts on the soundscape if the impacts
under the no-action alternative were added to
the existing soundscape. The actions under
alternative A would add a small increment to
the overall cumulative impact.

Conclusion. Under alternative A, there would
be minor, short-term, adverse impacts from
beach nourishment activities related to sound
generated from the sediment being graded
along the shoreline. There would be no new
impacts on the existing soundscape in reaches
3 and 4 since no new actions would be taken
under alternative A. Cumulatively, there
would be negligible to minor, short- and long-
term, adverse impacts on the natural
soundscape. The actions under alternative A
would result in a very small increment being
added to the overall cumulative impact.

Alternative C-1 (Beach Nourishment
via Dredged Sources, Annual
Frequency) - Preferred Alternative

Under alternative C-1, sediment would be
dredged from an updrift location in Lake
Michigan and placed annually on the beach at
Portage Lakefront and Riverwalk. As many as
five bulldozers would be employed to
distribute the sediment along the beach. The
beach nourishment activities would occur
over an approximate two-month period every
year during the off-peak season. The beach
construction area would be closed to visitors
during this time. These actions would result in
negligible, short-term, adverse impacts on the
soundscape in the park from the associated
sound generation,

Ambient daytime noise levels within reach 3
may range from 30 dBA in areas away from
human activities to higher than 60 dBA near
areas of greater human activity such as Burns
International Harbor to the east and the
residential community of Ogden Dunes to the
west, Under alternative C-1 in reaches 3 and 4,
dredging equipment would operate 8 to

10 hours per day offshore. Standing at the
water’s edge, a receptor would hear the sound
of small- to moderate-sized dredging
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temporary, lasting only as long as
construction.

Cumulative Impacts. Sound from
development that results from Phase IT of the
Marquette Plan (IDNR ez al. 2005) would add
negligible, short-term, adverse impacts on the
natural soundscape. The Northern Indiana
Commuter Transportation District (the South
Shore Railroad), which currently traverses the
park, incrementally adds minor, long-term,
adverse effects to the natural soundscape in
the park from the sounds generated during
daily operation of the train. Cumulative
impacts on the foredune and dune complex in
reaches 1 through 4 under soundscape as a
result of proposed management actions would
be negligible to minor, short- and long-term,
and adverse from the incremental addition of
sounds in the park during construction (short-
term) and operation (long-term) of proposed
upgrades and developments.
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Conclusion. Impacts on the foredune and
dune complex in reaches 1 through 4 under
the soundscape as a result of proposed
management actions would be negligible,
short-term, and adverse from the sound that
would be generated during the proposed
realignment of trails, and development of
picnic areas, parking lots, access points, etc.
These impacts would be temporary, lasting
only as long as construction. Likewise, sound
from development that results from Phase 11
of the Marquette Plan (IDNR et al. 2005)
would add negligible, short-term, adverse
impacts on the natural soundscape. The
Northern Indiana Commuter Transportation
District (the South Shore Railroad), which
currently traverses the park, adds minor,
long-term, adverse effects to the natural
soundscape in the park from the sounds
generated during daily operation of the train.
Cumulative impacts on the foredune and dune
complex in reaches 1 through 4 under
terrestrial habitat as a result of proposed
management actions would be negligible to
minor, short- and long-term, and adverse.









associated with this alternative, when
combined with other past, present, and
reasonably foreseeable future actions, would
have minor, short-term, adverse and
beneficial, cumulative effects.

Alternative B-5 (Beach Nourishment
via Upland Sources, Five-Year
Frequency)

Under alternative B-5, the beach nourishment
activities described above for alternative B-1
would be similar, with a few differences. The
amount of beach nourishment material mined
and delivered to the lakeshore from a
permitted upland source via trucks would be
increased relative to the no-action alternative,
and would be placed along the lakeshore for
approximately 18 months every five years.
Such actions would result in moderate, long-
term, adverse impacts on visitor experience
from the beach and trail closings for safety
reasons. Additionally, under alternative B-5,
beach nourishment activities would require
additional trucks and grading equipment
along the shoreline for approximately 18
months every five years, resulting in additional
visual intrusions to the viewshed for visitors,
resulting in minor, long-term, adverse
impacts.

The actions associated with alternative B-5
would cause a temporary increase in beach
size in reach 1, having a minor, short-term,
beneficial impact on visitor experience from
the expanded area available for visitor use and
enjoyment. The actions associated with
alternative B-5 would fulfill the sediment
budget deficit calculated for reach 1,
preventing additional erosion, and would
result in minor, long-term, beneficial impacts
on visitor experience from fewer future beach
closings for cyclic maintenance and
restoration work.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
B-5. Compared to the cumulative impacts
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expected under the no-action alternative,
under alternative B-5, these differences in
relation to past, present, and reasonably
foreseeable future projects would result in a
large difference. Cumulative impacts would be
minor to moderate, short- and long-term and
adverse and beneficial from the beach and
trail closings during placement activities
(adverse) and from fewer future closings for
cyclic maintenance and restoration work
(beneficial). The actions associated with
alternative B-5 would provide a substantial
incremental contribution to overall
cumulative impacts.

Conclusion. Under alternative B-3, there
would be minor to moderate, long-term,
adverse impacts on visitor experience from
the visual intrusions being introduced into the
park during beach nourishment activities and
the beach and trail closings during placement
work. In addition, under this alternative there
would be minor, short- and long-term,
beneficial impacts from the temporary
increase in beach size and future reduction in
beach closings for nourishment activities due
to the decrease in erosion. The actions
associated with this alternative, when
combined with other past, present, and
reasonably foreseeable future actions, would
have minor to moderate, short- and long-
term, adverse and beneficial impacts.

Alternative C-1 (Beach Nourishment
via Dredged Sources, Annual
Frequency)

Under alternative C-1, beach nourishment
material would be dredged from an updrift
location and placed on the beach in reach 1 on
an annual basis. The amount of sediment
would fulfill the calculated sediment budget
deficit for reach 1, and this placement would
occur during an approximate two-month
period each year when impacts on visitor use
would be minimized to the extent possible
(i.e., during fall or winter months). Overall,
minor, short-term, adverse impacts on visitor
experience would result under alternative C-1
as nourishment would require barges and






The actions associated with alternative C-3
would have a minor, short-term, beneficial
impact on visitor experience as the beach
would experience a temporary increase in size
near Crescent Dune and Mount Baldy,
resulting in a greater area of beach being
available for visitor use and enjoyment. The
actions associated with alternative C-5 would
fulfill the sediment budget deficit calculated
for reach 1, preventing additional erosion,
resulting in minor, long-term, beneficial
impacts on visitor experience from fewer
future beach and trail closings that would take
place for cyclic maintenance and restoration
work (which would be reduced).

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
C-5. Compared to the cumulative impacts
expected under the no-action alternative,
under alternative C-5, these differences in
relation to past, present, and reasonably
foreseeable future projects would resultin a
large difference. Cumulative impacts would be
minor to moderate, short- and long-term and
adverse and beneficial from the temporary
beach and trail closings during dredging and
placement activities and the visual intrusions
that would be added, and from the resultant
decrease in future work related to
maintenance and restoration of the shoreline
(as erosion would decrease). The actions
associated with alternative C-5 would provide
a large incremental contribution to overall
cumulative impacts.

Conclusion. Under alternative C-53, there
would be moderate, short-term, adverse
impacts during dredging and placement
activities from temporary beach and trail
closings and the visual intrusions such
activities and construction equipment would
introduce into the visitor’s viewshed. There
would also be minor, short- and long-term,
beneficial impacts on visitor experience from
the temporary increase in beach size and the
decrease in future beach closings that would
result from reduced erosion (and thus
reduced maintenance and restoration
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activities that require beach closings). The
actions associated with this alternative, when
combined with other past, present, and
reasonably foreseeable future actions, would
have minor to moderate, short- and long-term
and adverse and beneficial, cumulative effects.

Alternative D (Beach Nourishment via
Permanent Bypass System)

Under alternative D, a permanent bypass
system would transport sediment to reach 1.
The actions associated with alternative D
would not result in major changes to visitor
experience; however, there would be minor,
short-term, adverse impacts from distributing
the sediment placed, due to the visual
intrusion additional construction equipment
would introduce into the park to construct the
permanent bypass system, and from the
temporary beach and trail closings that would
result for safety reasons. Under alternative D,
the beach size would temporarily increase and
result in minor, short-term, beneficial impacts
on visitor experience from the expanded area
that would be available for visitor use and
enjoyment.

Under alternative D, the permanent small lift
stations that would be constructed would be
visible near the shoreline, introducing a visual
intrusion in the park and interrupting the
natural viewshed experienced by visitors.
Such actions would have a minor, long-term,
adverse impact on visitor experience. The
visible lift stations proposed under alternative
D would pose a safety hazard to nonconfident
swimmers in the park, having a negligible to
minor, long-term, adverse effect on visitor
experience.

The actions associated with alternative D
would fulfill the sediment budget deficit
calculated for reach 1, preventing additional
erosion, and would result in minor, short-
term, beneficial impacts on visitor experience
from reduced beach and trail closings that
result from cyclic maintenance and
restoration work (which would be reduced).
The shorelines downdrift of Mount Baldy






to minor, short-term, adverse impacts on
visitor experience, as swimmers would come
into contact (though minimal) with the
cobbles until they were covered with the
additional nourishment material. Mitigation
measures would be considered to offset the
safety concerns posed to visitors under this
alternative.

The actions associated with alternative E
would temporarily increase the beach size in
reach 1, resulting in minor, short-term,
beneficial impacts on visitor experience from
the expanded area available for visitor use and
enjoyment.

Under alternative E, the submerged cobble
berm that would be constructed would result
in minor, long-term, adverse impacts on
visitor experience from the visual intrusion it
would create. The submerged cobble berm
would potentially be seen from elevated
heights in the park before dispersing along the
lake bottom. Minor, short-term, adverse
impacts would also result, as the barges used
in the dredging operations and the grading
equipment for current nourishment activities
would interrupt the aesthetics of the shoreline
during nourishment on an annual basis. The
actions associated with alternative E would
fulfill the sediment budget deficit calculated
for reach 1, preventing additional erosion, and
result in minor, long-term, beneficial impacts
on visitor experience from fewer beach and
trail closings as a result of less cyclic
maintenance and restoration work needing to
be performed in the park.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
E. Compared to the cumulative impacts
expected under the no-action alternative,
under alternative E, these differences in
relation to past, present, and reasonably
foreseeable future projects would resultin a
large difference. Cumulative impacts would be
minor to moderate, short- and long-term and
adverse and beneficial. Adverse impacts
would result from the temporary beach and
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trail closings during construction and
installation of the submerged cobble berm,
from the visual intrusions that the submerged
cobble berm would introduce into the park,
and from the safety concerns the submerged
cobble berm would pose to boaters until it had
dissipated. Beneficial impacts would result
from the decreased erosion that would result,
reducing the frequency of beach and trail
closings for cyclic maintenance and
restoration work. The actions associated with
alternative E would provide a large
incremental contribution to overall
cumulative impacts.

Conclusion. Under alternative E, there would
be would minor, short- and long-term,
adverse impacts on visitor experience during
construction of the submerged cobble berm
due to the temporary beach closings and
visual intrusion the submerged cobble berm
would introduce into the park and the safety
concerns it would pose to boaters before
dissipation. The submerged cobble berm, until
it had dispersed along the lakebed, would
result in negligible to minor, long-term,
adverse impacts on visitors from the safety
concerns it would pose. The park would
consider implementing mitigation measures to
offset these concerns. Under alternative E,
there would also be minor, short- and long-
term, beneficial impacts from the reduced
maintenance demands and reduced
restoration demands that would result in
fewer beach and trail closings. The actions of
this alternative, when combined with other
past, present, and reasonably foreseeable
actions would result in minor to moderate,
short- and long-term, adverse and beneficial,
cumulative effects.

Alternative F (Beach Nourishment,
Annual Frequency with a Mix of Small
Natural Stone at the Shoreline) -
Preferred Alternative

Under alternative F, beach nourishment
material would be dredged from an updrift
location and trucked from an upland source
and placed on the beach in reach 1 on an
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annual basis. The amount of sediment would
fulfill the calculated sediment budget deficit
for reach 1, and this placement would occur
during an approximate two-month period
each year when impacts on visitor use would
be minimized to the extent possible

(i.e., during fall or winter months). Overall,
minor, short-term, adverse impacts on visitor
experience would result under alternative F as
beach nourishment activities would require
barges, trucks, and additional mixing and
grading equipment along the shoreline on an
annual basis, impacting the natural viewshed
of visitors in the park. Placement activities
associated with alternative F would have
minor, short-term, adverse impacts on visitor
experience from the associated beach and trail
closings. A minor, short-term, beneficial
impact would also result as there would be a
temporary increase in beach size in the beach
area near Crescent Dune and Mount Baldy,
expanding the area of beach available for
visitor use and enjoyment.

The actions associated with alternative F
would fulfill the sediment budget deficit
calculated for reach 1 and prevent additional
erosion. This would result in minor, short-
term, beneficial impacts on visitor experience
from decreased beach and trail closings that
result from cyclic maintenance and
restoration work (which would be reduced).
The shorelines downdrift of Mount Baldy
would receive an infusion of sediment from
the beach nourishment activities under
alternative F, impacting not only reach 1, but
reach 2 and a portion of reach 3, as well,
similarly reducing cyclic maintenance
demands in those areas. This would result in
fewer beach closings for work in those areas,
again having a minor, short-term, beneficial
impact on visitor experience.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
F. Compared to the cumulative impacts
expected under the no-action alternative,
under alternative F, these differences in
relation to past, present, and reasonably
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foreseeable future projects would resultin a
small difference. Cumulative impacts would
be minor, short- and long-term and adverse
and beneficial from the temporary beach and
trail closings required during placement
activities, the additional visual intrusions that
would be introduced into the park, and the
decrease in beach and trail closings for annual
maintenance and restoration work. The
actions associated with alternative F would
provide a small incremental contribution to
overall cumulative impacts.

Conclusion. Under alternative F, there would
be minor, short-term, adverse impacts that
would result from the temporary beach
closings and visual intrusions being
introduced into the park during placement
activities. There would also be minor, short-
term, beneficial impacts on visitor experience
from the temporary increase in beach size and
the decrease in future beach closings that
would result from less restoration work
having to be performed (from reduced
erosion). The actions associated with this
alternative, when combined with other past,
present, and reasonably foreseeable future
actions, would have minor, short- and long-
term, adverse and beneficial, cumulative
impacts.

SHORELINE AND BEACH COMPLEX,
REACHES 3 AND 4

Alternative A (No-action Alternative)

Under the no-action alternative for reaches 3
and 4, visitor opportunities would remain
essentially unchanged and the existing
management protocol for the shoreline would
be continued, including the continuation of
the dredging of sediment annually around the
NIPSCO/Bailly intake. Impacts on visitor
experience under the no-action alternative
would be similar to those described above for
alternative A under reaches 1 and 2. That is,
visitor opportunities would remain essentially
unchanged as the existing management
protocol for the shoreline would be
continued. Impacts on visitor experience
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have negligible to minor, long-term, beneficial
impacts on visitor experience from access to
improved facilities and a reduction in future
closings of these facilities for cyclic
maintenance.

Current beach nourishment activities in the
park have minor, short-term, adverse effects
on visitor experience from the resulting beach
closings during nourishment activities for
safety reasons. Similarly, existing restoration
and invasive vegetation management work in
the park and work to limit anthropogenic
influences has minor, short-term, adverse
etfects on visitor experience from beach, trail,
and dune closings while the park performs
this work; however, minor, long-term,
beneficial impacts on visitor experience result
from an improved viewshed and a reduction
in future closings for cyclic maintenance
work.

Education and public outreach efforts to
visitors by the park have a negligible, long-
term, beneficial impact on visitor experience
by helping visitors understand the importance
of limiting social trails and other
anthropogenic influences in the park. This
results in fewer trail closings for maintenance
and restoration work.

Proposed Management Actions

The proposed management actions described
in “The Alternatives” chapter for the foredune
and dune complex would have multiple
impacts on visitor experience.

The park proposes to expand its education
and outreach efforts about nonnative invasive
plant species to visitors. Such efforts would
result in negligible, long-term, beneficial
impacts on visitor experience from the
resultant reduction in anthropogenic
influences in the park.

To address the apparent anthropogenic
influences in the park, the park is considering
realigning some trails and is developing a
mitigation plan for new/proposed access
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points. Such actions would result in minor,
short-term, adverse impacts on visitor
experience during trail closings related to the
construction activities associated with such
work. These actions would also result in
minor, long-term, beneficial impacts on visitor
experience from new approved access points,
which would result in less trampling of park
vegetation by visitors (and thus reduced
restoration work, which would equate to
fewer trail closings for visitors.

Cumulative Impacts. Proposed construction
by the park and surrounding areas and
property owners, like the development
projects proposed under Phase II of the
Marquette Plan (IDNR et al. 2005), would
have negligible to minor, short- and long-
term, adverse impacts due to areas of the park
being closed during construction, and from
the visual intrusions that construction and
construction equipment would introduce into
the park, and the visual intrusion that new
development would introduce to the natural
viewshed of visitors in the park and
surrounding areas. The Northern Indiana
Commuter Transportation District (the South
Shore Railroad), which currently traverses the
park, introduces a visual intrusion of track and
rail cars into the park, having a minor, long-
term, adverse effect on visitor experience.

Cumulative impacts on the foredune and dune
complex in reaches 1 through 4 under visitor
experience as a result of proposed
management actions would be minor, short-
and long-term, and adverse and beneficial.
Minor, short-term, and adverse cumulative
impacts would result from trail closings
during construction and restoration efforts,
and from the visual intrusions (e.g.,
construction equipment) that would be
introduced in to the park during such work.
Minor, long-term, beneficial impacts would
result from reductions in future trail closings
from reduced erosion and increased
preservation and from increased visitor
awareness and knowledge about park
resources.









Resource protection and restoration projects,
like the early detection and rapid response
program and Invasive Plant Management
Plan, would result in minor, long-term,
beneficial impacts from increased resource
protection and stability that would decrease
demands on park operations for maintenance
and restoration efforts. Such projects would
also pose a minor, short-term, adverse impact
on park operations due to the increased
demands placed on park staff during planning,
development, and implementation of such
programs and plans. Monitoring the long-
term effects and successfulness of such
programs would pose a minor, long-term,
adverse impact on park staff due to ongoing
monitoring and documentation of each plan’s
success, adding to the park staff’s existing
workloads. Cyclic maintenance needs would
decrease through restoring the park’s native
vegetation mix by decreasing the presence of
nonnative species in the park, thus having a
minor, long-term, beneficial impact on park
operations due to the decreased maintenance
workload.

Minor, long-term, adverse impacts would
occur from the current beach nourishment
program that includes sediment being
accepted in reach 1 from upland sources. This
places demands on park maintenance staff
and operating budgets.

Special events, like the annual Super Boat
Grand Prix, have minor, short-term, adverse
impacts on park operations due to the event
planning and execution that is required of
park staff for such events.

Under the no-action alternative, the proposed
plan would incrementally add negligible to
minor short- and long-term, adverse and
beneficial effects on park operations. When
combined with other past, present, and
reasonably foreseeable future actions, park
operations would experience overall minor,
short- and long-term, adverse and beneficial
impacts.

Conclusion. The impact of taking no new
actions in the park and continuing with the
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existing beach nourishment program that
includes sediment being accepted in reach 1
from upland sources would be minor, long-
term and adverse. Ongoing impacts would
continue, even though the no-action
alternative would have no new impacts on
park operations. When considered with other
past, present, and reasonably foreseeable
future actions, the proposed plan would
incrementally add to cumulative impacts on
park operations, having an overall negligible,
minor, short- and long-term, adverse and
beneficial impact.

Alternative B-1 (Beach Nourishment
via Upland Sources, Annual
Frequency)

Beach nourishment via upland sources with
an annual frequency would require additional
staff time to monitor and oversee this action,
placing additional demands on park staff and
budgets from added responsibilities related to
planning, communication, and monitoring
over approximately four months each year,
resulting in minor, short-term, adverse effects
on park operations. The actions associated
with alternative B-1 would fulfill the sediment
budget deficit calculated for reach 1,
preventing additional erosion, and result in
minor, short-term, beneficial impacts on park
operations from reduced cyclic maintenance
and restoration demands for up to a year. The
shorelines downdrift of Mount Baldy would
receive an infusion of sediment from these
beach nourishment activities, impacting not
only reach 1, but reach 2 and a portion of
reach 3, as well, similarly reducing cyclic
maintenance and restoration demands in
those areas, resulting in minor, short-term,
beneficial impacts on park operations from
reduced maintenance workloads.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
B-1. Compared to the cumulative impacts
expected under the no-action alternative,
under alternative B-1, these differences in
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workloads during the approximate
two-month beach nourishment period each
year. The actions associated with alternative F
would provide a small incremental
contribution to overall cumulative impacts.

Conclusion. Under alternative F, there would
be minor, short-term, adverse impacts on park
operations from the increased demands that
would be placed on staff and budgets each
year during the approximate two-month
period for beach nourishment activities each
year. Under this alternative, there would also
be minor, short-term, beneficial impacts park
operations from the annual decrease in
maintenance and restoration work required
by park staff and of park budgets. This
alternative, when combined with other past,
present, and reasonably foreseeable future
actions, would have minor, short- and long-
term and adverse and beneficial, camulative
effects.

SHORELINE AND BEACH COMPLEX,
REACHES 3 AND 4

Alternative A (No-action Alternative)

Under the no-action alternative for reaches 3
and 4, park operations would continue to be
characterized and impacted as explained
under the no-action alternative above for
reaches 1 and 2 and no new actions would be
taken. Assuming current funding trends
continue and staffing levels remained similar
to present levels, the park would continue to
be unable to fully achieve desired conditions
in program areas such as resource protection,
visitor services, and cyclic maintenance. The
existing beach nourishment program would
continue to impact the industrial warm-water
discharge location, extending it east towards
the park shoreline, impacting aquatic and
terrestrial habitats, requiring increased
dredging of the federal channel. Such actions
would continue to add to the workloads of
park staff and increase the operating budget
requirements, resulting in minor, long-term,
adverse effects on park operations.
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In addition, excessive sedimentation around
the intake would inhibit the use of the cold-
water intake structure, resulting in potential
emergency plant shutdowns, imposing
additional workloads on park staff and
increasing cyclic maintenance demands,
resulting in minor, long-term, adverse effects
on park operations. Actions associated with
the no-action alternative would have minor,
long-term, adverse impacts on park
operations, but there would be no new
impacts.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative for reaches 1 and 2 would also
apply under alternative A in reaches 3 and 4.
Under the no-action alternative, the proposed
plan would incrementally add a negligible to
minor, short- and long-term, beneficial and
adverse effect on park operations. When
combined with other past, present, and
reasonably foreseeable future actions, park
operations would experience overall minor,
short- and long-term, adverse and beneficial
impacts, but there would be no new impacts.

Conclusion. The impacts associated with
taking no new actions in the park and
continuing with the existing dredging that is
performed for beach nourishment in reach 3
would be minor, long-term and adverse from
the growing workload demands and
maintenance operations that would be
required. Ongoing impacts would continue,
even though the no-action alternative would
have no new impacts on park operations.
When considered with other past, present,
and reasonably foreseeable future actions, the
proposed plan would incrementally add to
cumulative impacts on park operations,
having an overall negligible to minor, short-
and long-term, adverse and beneficial impact.



Alternative C-1 (Beach Nourishment
via Dredged Sources, Annual
Frequency) — Preferred Alternative

Beach nourishment activities and impacts
under the preferred alternative in reaches 3
and 4 would be similar to those described
above under alternative C-1 for reaches 1 and
2. That is, moderate, short-term, adverse
impacts from the added responsibilities that
would be placed on park staff for planning,
communication, and monitoring of the beach
nourishment activities that would take place
each year over an approximate two-month
period; and minor, short-term, beneficial
impacts from reduced cyclic maintenance and
reduced restoration demands. The actions
associated with alternative C-1 would fulfill
the sediment budget deficit estimated for
reach 3, preventing additional erosion,
resulting in minor, short-term, beneficial
impacts on park operations from reduced
cyclic maintenance and restoration demands.
The shoreline downdrift of Portage Lakefront
and Riverwalk would receive an infusion of
sediment from these beach nourishment
activities, impacting reach 4, similarly
reducing cyclic maintenance and restoration
demands in that reach.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
C-1. Compared to the cumulative impacts
expected under the no-action alternative,
under alternative C-1, these differences in
relation to past, present, and reasonably
foreseeable future projects would resultina
small difference. Cumulative impacts would
be minor, short- and long-term and adverse
and beneficial from the short-term demands
placed on park staff and park operating
budgets during beach nourishment activities,
and from the short-term, annual reduction in
maintenance/restoration work. The actions
associated with alternative C-1 would provide
a small incremental contribution to overall
cumulative impacts.
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Conclusion. Under alternative C-1, there
would be minor, short-term, adverse impacts
on park operations from the additional
demands that would be placed on park staff
and park operating budgets to plan and carry
out the required actions annually over an
approximate two-month period. There would
also be minor, short-term, beneficial impacts
from the savings and decreased workloads
that would result from the reduced
maintenance and restoration demands that
would result with less shoreline erosion. This
alternative, when combined with other past,
present, and reasonably foreseeable future
actions, would have minor, short- and long-
term and adverse and beneficial, cumulative
effects.

Alternative C-5 (Beach Nourishment
via Dredged Sources, Five-Year
Frequency)

Beach nourishment activities and impacts on
park operations under alternative C-5 would
be similar to those described above under
alternative C-1, with a few differences.
Impacts under this alternative would be minor
to moderate, short-term and adverse from the
additional demands that would be placed on
park staff for planning, communication, and
monitoring; and minor, long-term and
beneficial from the reduced cyclic
maintenance and reduced restoration
demands that would result from decreased
shoreline erosion. Under alternative C-3, the
dredging of sediment would take place every
five years rather than annually, and dredging
every five years would take approximately six
months to complete, resulting in minor to
moderate, short-term, adverse effects on park
operations from the additional coordination
and planning efforts park staff would need to
perform to carry out the actions associated
with this alternative.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
C-5. Compared to the cumulative impacts
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expected under the no-action alternative,
under alternative C-5, these differences in
relation to past, present, and reasonably
foreseeable future projects would result in a
large difference. Cumulative impacts would be
minor to moderate, short- and long-term and
adverse and beneficial from the short-term
demands on park staff and park operating
budgets to carry out this work and the benefits
that would be realized through decreased
erosion and related maintenance/restoration
work. The actions associated with alternative
C-5 would provide a substantial incremental
contribution to overall cumulative impacts.

Conclusion. Under alternative C-5, there
would be minor to moderate, short-term,
adverse impacts on park operations from the
additional demands that would be placed on
park staff and park budgets (for
approximately six months every five years) to
carry out the actions associated with this
alternative. There would also be minor, long-
term, beneficial impacts from the reductions
in maintenance and restoration work as the
actions associated with this alternative would
decrease erosion in the park. The actions of
this alternative, when combined with other
past, present, and reasonably foreseeable
future actions, would have minor to moderate,
short- and long-term and adverse and
beneficial, cumulative effects.

Alternative D (Beach Nourishment via
Permanent Bypass System)

Under alternative D in reaches 3 and 4, the
actions and impacts would be similar to those
described above under alternative D for
reaches 1 and 2. That is, minor, short-term,
adverse effects on park operations from the
increase in staff workloads and the burden
that would be placed on operating budgets
related to planning, communication,
construction, and monitoring; and minor to
moderate, long-term, adverse impacts from
the monitoring and routine maintenance
demands that would be placed on park staff to
maintain the permanent bypass system. The
actions associated with alternative D would
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tulfill the sediment budget deficit estimated
for reach 3, preventing additional erosion,
resulting in minor, short-term, beneficial
impacts on park operations from reduced
cyclic maintenance and reduced restoration
demands. The shorelines downdrift of reach 3
would receive an infusion of sediment from
the beach nourishment activities associated
with this alternative, impacting reach 4,
reducing cyclic maintenance and restoration
demands in that area as well.

Cumulative Impacts. The same scenario of
past, present, and reasonably foreseeable
future actions described under the no-action
alternative would also apply under alternative
D. Compared to the camulative impacts
expected under the no-action alternative,
under alternative D, these differences in
relation to past, present, and reasonably
foreseeable future projects would result in a
large difference. Cumulative impacts would be
minor to moderate, short- and long-term and
adverse and beneficial from the short-term
impacts on park staff workloads and operating
budgets during the construction of the
permanent bypass system and the long-term
monitoring and maintenance of the
permanent bypass system for the life of this
plan. The actions associated with alternative D
would provide a large incremental
contribution to overall cumulative impacts.

Conclusion. Under alternative D, there would
be minor to moderate, short- and long-term,
adverse impacts on park operations from the
additional staff time and operating dollars the
associated beach nourishment actions would
require, especially the routine monitoring and
maintenance of the permanent bypass system
for the life of this plan. There would also be a
minor, short-term, beneficial impact from the
associated erosion decrease and resultant
decrease in required maintenance and
restoration work by park staff (reducing
operating budget drains). The actions of this
alternative, when combined with other past,
present, and reasonably foreseeable future
actions, would have minor to moderate, short-
and long-term and adverse and beneficial,
cumulative effects.
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resource renewable only over a long period of
time) such that future options for use of that
resource are limited. Irretrievable
commitments of resources are actions that
result in the loss of resources or the
consumption of resources that are not
renewable or recoverable for future use.

Reaches 1 through 4

For all alternatives presented in this plan /
final EIS there would be an irreversible and
irretrievable commitment of resources
associated with shoreline restoration
activities.

Energy Resources. Energy resources utilized
for the proposed action alternatives would be
irreversibly lost. These include petroleum-
based products (such as gasoline and diesel)
and electricity. During shoreline restoration
activities, gasoline and diesel would be used
for the operation of heavy equipment, barges,
haul trucks, and maintenance vehicles. During
terrestrial habitat restoration activities,
gasoline would be used for the operation of
private and government-owned vehicles.
Consumption of these energy resources
would not place a substantial demand on
these resources or on the availability of them
in the region. Therefore, no major impacts
would occur.

Human Resources. The use of human
resources for shoreline and terrestrial
restoration activities would be an irretrievable
loss, only in that it would preclude such
personnel from engaging in other work
activities, The use of human resources for the
proposed action would also represent
employment opportunities, and would be
considered beneficial.

Soil Resources. The loss of soils and
sediment due to erosion would be an
irreversible commitment of resources under
each of the action alternatives presented
because it takes so long for soils to form. The
proposed action alternatives would also lessen
the erosive loss of soils compared to the loss
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that would occur under the no-action
alternatives, and would be considered
beneficial in the long-term.

RELATIONSHIP OF SHORT-TERM USE
AND LONG-TERM PRODUCTIVITY

The National Park Service is required to
consider the relationship between short-term
uses of the environment and the maintenance
and enhancement of long-term productivity.
In doing so, the National Park Service
considers the long-term impacts of its actions,
and whether its actions involve tradeoffs
between immediate use of resources and
long-term productivity and sustainability of
resources. This analysis examines whether the
productivity of park resources would be
traded for the immediate use of land.

Reaches 1 through 4

Under any of the action alternatives, the
National Park Service would continue to
manage the park and its shoreline to maintain
ecological processes and native biological
communities and to provide appropriate
recreational and visitor use opportunities
consistent with preservation of natural
resources. The park’s resources would
continue to be protected in their current,
relatively natural state to the greatest extent
possible, and would maintain their long-term
productivity. The primary short-term uses of
the shoreline would continue to be
recreational/visitor uses.

Under the no-action alternative, continuing
adverse impacts on the shoreline and beach
and aquatic and terrestrial habitats due to
erosion would reduce the productivity of
natural resources and processes in localized
areas over time, resulting in a large effect on
the park’s long-term productivity as the
erosion of the shoreline would threaten the
integrity of natural resources.



Under the action alternatives presented in this
plan / final EIS, these management actions
would be implemented to restore coastal and
natural processes and terrestrial habitat.
Although there would be short- and long-
term, adverse impacts that would result from
the localized loss of aquatic fauna and
terrestrial habitat, overall, no noticeable effect
on the park’s long-term productivity would
result. Conversely, the actions proposed
would restore the shoreline and would
increase long-term productivity of the
shoreline environment through natural
processes.
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Summary of Impact Analysis





















COOPERATING AGENCIES

In accordance with NEPA (42 United States
Code [USC] 4321-4370h) and the CEQ
regulations (sections 1501.5 and 1501.6),the
National Park Service invited the U.S. Army
Corps of Engineers (COE), Chicago District,
and the State of Indiana to be cooperating
agencies for the EIS process. Both agencies
were requested to provide information in
their areas of technical expertise and to review
and comment on the plan / draft EIS. The
State of Indiana declined to participate as a
cooperating agency.
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The COE replied to the park’s invitation and
indicated they would participate as a
cooperating agency with the National Park
Service in the development of the plan / draft
EIS. A memorandum of understanding
between the National Park Service and the
COE was executed on August 17, 2010. This
agreement defined the roles and
responsibilities of each agency relative to the

plan / draft EIS.









LIST OF RECIPIENTS OF PLAN / SHORELINE RESTORATION AND
MANAGEMENT PLAN / FINAL ENVIRONMENTAL IMPACT STATEMENT

The National Park Service made the plan/
final EIS available to the agencies and
organizations listed below in either electronic
format or hard copy. Copies of the document
are available for review at Indiana Dunes
National Lakeshore and at
http://parkplanning.nps.gov/indu. A limited
number of hardcopies of the document are
also available upon request by interested
individuals.

FEDERAL DEPARTMENTS AND
AGENCIES

COE, Chicago District

U.S. Fish and Wildlife Service

U.S. House of Representatives

Office of Senator Richard Lugar

U.S. Environmental Protection Agency, Great
Lakes National Program Office

U.S. Geological Survey Lake Michigan
Ecological Research Station

STATE AGENCIES

Indiana Department of Environmental
Management

Indiana Department of Natural Resources

Indiana Geological Survey

Indiana Dunes State Park

Lake Michigan Coastal Program

State of Indiana (Governor)

COUNTY AND LOCAL AGENCIES

Beverly Shores Town Council

Burns Harbor Town Council

Chesterton Town Council

City of Chicago (Mayor)

City of Gary (Mayor)

City of Gary (Department of Environmental
Affairs)

City of Gary (Park Department)
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City of Lake Station (Mayor)

City of Michigan City (Mayor)

City of Portage (Mayor)

Dune Acres Town Council

Lake County Commission

Lake County Council

53 Lake County Parks and Recreation
Department

LaPorte County Board of Commissioners

LaPorte County Council

LaPorte County Parks and Recreation

Michigan City Parks and Recreation
Department

Michigan City Port Authority

Northwest Indiana Forum

Northwest Indiana Regional Development
Authority

Northwest Indiana Regional Planning
Commission

Ogden Dunes Town Council

Pines Town Council

Port of Indiana, Burns International Harbor

Porter County Board of Commissioners

Porter County Commission

Porter County Council

Ports of Indiana

Town of Beverly Shores

Town of Chesterton

Town of Ogden Dunes

ORGANIZATIONS AND BUSINESSES

Association of Beverly Shores Residents

Arcelor Mittal

Chicago Wilderness

Coastal and Hydraulics Lab

Eppley Institute for Parks and Public Lands

Friends of the Indiana Dunes

Indiana-American Water Company, Inc.

Dunes Learning Center

Indiana Landmarks

Indiana University

Izaak Walton League

Little Calumet River Basin Development
Commission






PREPARERS AND CONSULTANTS

NATIONAL PARK SERVICE

Indiana Dunes National Lakeshore

Paul Labovitz, Superintendent

Constantine ]. Dillon, Superintendent, Retired

Garry Traynham, Deputy Superintendent

Sue Bennett, Chief of Interpretation and
Education

Mike Bremer, Chief Ranger

Bob Daum, Chief of Resource Management

Liz McConnell, Administrative Officer

Gia Wagner, Supervisory Biologist

Brenda Waters, former Assistant Chief of
Resource Management

Judith Collins, Historical Architect

Joshua Dickey, Water Quality Biotech

Randy Knutson, Wildlife Biologist

John Kwilosz, Restoration Specialist

Lynda Lancaster, Civic Engagement

Dan Mason, Botanist

Charles Morris, Environmental Protection
Specialist

Lori Nelson, Custodial Supervisor

Midwest Regional Office

Sdandra Washington, Associate Regional
Director, Planning, Communications, and
Legislation

Nicholas Chevance, Regional Environmental
Coordinator

Midwest Archaeological Center

Jay T. Sturdevant, RPA

Denver Service Center

Erin Flanagan, Community Planner, Project
Manager

Natural Resource Program Center

Jodi Eshleman, former NPS Coastal Engineer
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Dan Veriotti, Managing Coastal Engineer
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Specialist
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A-weighted decibels(dBA) — An expression
of the relative loudness of sounds in air as
perceived by the human ear.

accretion — The process of growth or

enlargement by a gradual buildup of sediment.

accretion area — A portion of the shoreline at
which coastal sediments return to the visible
portion of the beach, gradually increasing its
size.

adaptive management — A systematic process
for continually improving management
policies and practices by learning from the
outcomes of operational programs. Its most
effective form, “active” adaptive management
employs management programs that are
designed to experimentally compare selected
policies or practices, by implementing
management actions explicitly designed to
generate information useful for evaluating
alternative hypotheses about the system being
managed.

aeolian transport - Movement and
weathering of sand particles behind and
parallel to the shoreline caused by wind. Itis
the first process of coastal dune formation.

anadromous - Migratory fishes which spend
most of their lives in the sea and migrate
upstream to fresh water to breed.

anoxia - A total decrease in oxygen levels.

anthropogenic effects — Effects which are
caused by or attributed to humans. As used
within this document, they are factors that
cause stress in natural systems.

attributes — Any living or nonliving feature or
process of the environment that can be
measured or estimated and that provide
insights into the state of the ecosystem. The
term indicator is reserved for a subset of
attributes that is particularly information-rich
in the sense that their values are somehow
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indicative of the quality, health, or integrity of
the larger ecological system to which they
belong,.

benthic - Living at, in, or associated with
structures on the bottom of a body of water.

berm — A mound of earth or sand formed into
anarrow shelf, path, or ledge which is
typically located at the top or bottom of a
slope.

biomass — Represents the entire community
of living biological organisms in a given area
or ecosystem at a certain point in time.

biome - A complex biotic community
extending over a large geographic area and
characterized by distinctive plant and animal
species and the prevailing climate.

blowout — A sandy depression in a sand dune
ecosystem caused by the removal of sediment
by wind. This usually occurs when a patch of
protective vegetation is lost.

boreal relic — A group of plants with
characteristics similar to those found in
northern Boreal forests that are remnants of
historical ecological conditions and are unlike
the current surrounding vegetation.

calcareous — Mostly or partly composed of
calcium carbonate, or containing lime and
being chalky.

clay sill — A tabular igneous intrusion that
parallels the bedding of the surrounding
sedimentary or metamorphic rock.

chart datum —The lowest astronomically
predictable tide level, this level is used as a
reference level on nautical charts; the maps of

the lake and lakebed.

demersal - Living near, deposited on, or
sinking to the bottom of a body of water.
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dreissenid — A small, aquatic bivalve mollusk
which attaches to stones or any other hard
surface in freshwater.

dune succession — The process of a dune
changing from inorganic and unpopulated, to
a dune that has organic components and is
highly populated. It is the evolution of a dune
beginning with its development as a foredune
close to the beach with little established
vegetation, to the final stage as a wooded dune
farther back from the beach.

dynamically stable — A dynamic equilibrium
where the shoreline shape is relatively
constant over a period of months or years.
Although the shoreline shape is constant, in
response to varying winds, waves and
currents, the position of the shoreline at any
particular time will vary about the average.

ecological restoration - Highlights the
recovery of pre-disturbance biotic
communities and native species composition.
It attempts to return an ecosystem or natural
community to historic, pre-disturbance
conditions. In its broadest sense, ecological
restoration is the process of assisting the
recovery of a degraded, damaged, or severely
altered ecosystem. Example: Remove invasive
species from an otherwise intact habitat, such
as a panne.

ecological preservation — The act or process
of applying the measures necessary to sustain
the existing form, function, and integrity of an
ecosystem or natural area. Preservation
focuses on protection and avoids degradation
altogether. Example: Early Detection and
Rapid Response.

ecological indicator — Measurable attributes
of the environment that provide insights
regarding (1) the functional status of one or
more key ecosystem processes, (2) the status
of ecosystem properties that are clearly
related to these ecosystem processes, and/or
(3) the capacity of ecosystem processes or
properties to resist or recover from natural
disturbances and/or anthropogenic stressors.
In the context of ecosystem health, key
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ecosystem processes and properties are those
that are most closely associated with the
capacity of the ecosystem to maintain its
characteristic structural and functional
attributes over time (including natural

variability).

embayment — A bay or a formation
resembling a bay or the formation of a bay.

embryonic dunes - Dry beach features
resembling miniature dunes, formed by wind-
deposited sand on and leeward of objects that
decrease wind velocity, such as driftwood and
vegetation.

endemic - Flora, fauna, or other distinctive
characteristics that are exclusively found in a
defined geographic location.

entrainment - The process by which
sediment from the surface is incorporated into
a fluid flow, such as air or water, as part of the
process of erosion.

eroded parabolic dune — A U-shaped dune
with elongated arms formed as a result of a
blowout area.

fen — A type of wetland characterized by
neutral or alkaline water chemistry with high
dissolved mineral levels but few other plant
nutrients and fed by mineral-rich surface
water or groundwater.

fillet beach — A beach formed by accretion
processes, or retained by a coastal protection
structure.

foraging — The act of searching for and
exploiting food resources.

foredune — Low, very active dunes that run
parallel to the shoreline of a large lake or
ocean and are stabilized by vegetation. They
are often the smallest and youngest dunes
along a coast and are located just shorewards
of embryonic dunes.



hardened structures — Navigational and
industrial structures as well as other materials
installed to armor the shoreline, including
revetment walls and sheet piling.

high floristic quality — A quantitative
indicator of good ecosystem health based on
the Floristic Quality Assessment. Individual,
native species are ranked with a Coefficient of
Conservatism based on their likelihood to
occur in a landscape relatively unaltered from
those of pre-settlement times. A higher
ranking indicates a lower likelihood of that
species appearing in a given setting due to its
high ecological requirements, so if many
species of high floristic quality are present, the
ecosystem is more likely to be healthy and
meet those ecological requirements.

homogenous - Having the same composition
throughout; of uniform make up.

infaunal - Aquatic animals that live in the
substrate of a body of water, especially in a
soft sea bottom.

interstitial space — An empty space or gap
between spaces full of structure or matter.

lacustrine — Of or relating to lakes.

lake substrate — The earthy material that
exists at the bottom of a lake, such as dirt,
rocks, sand, or gravel.

lakebed down—cutting - The gradual erosion
of cohesive soil, such as clay or glacial till,
from a shoreline due to wave interaction.

lee side — The side of something that is
sheltered from the wind.

leeward — On or toward the side sheltered
from the wind; downwind.

littoral — Of or pertaining to the shore of a
large body of water.

longshore transport - The sediment
movement with a direction parallel to the
shoreline; alongshore.
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low water datum ~The base elevation for
Lake Michigan, used as a reference level for
measurement of water depth.

macroinvertebrate — An invertebrate that is
large enough to be seen without a microscope.

maintenance dredging — The routine
removal of accumulated sediment from the
bottom of a waterway to ensure continued
ease of navigation or the holding capacity of
reservoirs or lakes.

marl — Lake sediments which have been
hardened over time to create a calcium
carbonate or lime-rich mud or mudstone
which contains variable amounts of clays and
aragonite, or crystalized calcium carbonate.

meiofauna — Small, aquatic invertebrates that
live on or within the substrate on the bottom
of a large body of water.

mesic — A type of habitat with a moderate or
well-balanced supply of moisture.

mesophytic - Grown in or adapted to a
moderately moist environment.

mitigation measures — Steps taken to
moderate, or reduce the severity of, a quality
or condition in force or intensity.

net transport rate — The net amount of
sediment movement in the predominant
direction; expressed in cubic yards per year.

oligotrophic - A lake with low primary
biological productivity as a result of low
nutrient content. These lakes have very clear
water, high drinking-water quality, ample
oxygen, and support a wide variety of fish
species due relatively low levels of algae.

open-water placement - Placing of dredged
sediment in an open-water section of the lake,
away from the dredging location. This
sediment must be clean and meet set federal
guidelines to qualify for open-water
placement.
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overflight — An air flight over a specific area,
country or territory.

pannes — A series of shallow ponds located
among sand dunes.

pelagic — Occurring in or over open water and
away from the bottom.

phytoplankton - Photosynthesizing
microscopic organisms which inhabit the
upper sunlit layer of most water bodies. If they
are present in a large quantity, they can make
the water body appear green.

piscivorous - Fish—eating.

pseudofeces — Wastes released by filter—
feeding bivalve mollusks that are comprised of
suspended particles which have been rejected
as unsuitable for food.

recolonization - The reestablishment of flora
and fauna in an ecologically disturbed area.
Vegetative recolonization begins with hardy
species such as grasses and progresses with
more sensitive species as the area recovers
environmentally.

refugia — Any local environments that have
escaped regional ecological change and
therefore provide habitats for threatened or
endangered species.

revetment — Sloping structures placed on
banks or cliffs in such a way as to absorb the
energy of incoming water

sandscape — A landscape dominated by sand.

sediment budget — A costal management tool
used to balance the sediment volumes
entering or exiting a particular section of
coast. This can be used to predict changes to
the form and structure of a coastline over
time.

sediment deficit — A net loss of sediment
from a coastline, based on the sediment
budget. This can be remedied by physically
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adding sediment to a coastline to combat
widespread erosion.

seedbank — A stockpile of seeds which acts as
a source for planting in case seed reserves
elsewhere are destroyed.

sheet piling — A cylindrical or flat member of
wood, steel, concrete, etc., often tapered or
pointed at the lower end, hammered vertically
into soil to form part of a foundation or
retaining wall. They are driven side by side to
retain earth, etc., or to prevent seepage into an
excavation.

social trails — A path developed by erosion
caused by footfall. The path usually represents
the shortest or most easily navigated route
between an origin and destination. The width
and amount of erosion of the line represents
the amount of demand.

soundscapes — An atmosphere or
environment created by or with sound.

spawning — To deposit eggs or sperm directly
into the water, as fishes.

swash zone - A turbulent layer of water that
washes up on the beach after an incoming
wave has broken. The swash action can move
beach material up and down on the beach,
which results in the cross-shore sediment
exchange.

taxa — Taxonomic categories, as a species or
genus.

tectonic activity - Movement associated with
the earth’s structural features.

terrestrial fauna — The aggregate of animals
that inhabit dry land.

thermoregulatory - Tending to maintain a
body at a particular temperature whatever its
environmental temperature.

trophic level - The position an organism
occupies on the food chain.



Glossary

viewshed - An area of land, water, or other zooplankton - Heterotrophic (sometimes
environmental element that is visible to the detritivorous) plankton. Plankton are
human eye from a fixed vantage point. organisms drifting in oceans, seas, and bodies

of fresh water.
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Conpi l ati on of Legislation

An Act

To provide for the establishment of
the Indiana Dunes National Lakeshore,
and for other purposes.

Be it enacted by the Senate and House of Representatives of the United States
of Anerica in Congress assenbl ed, That in order to preserve for the educational,
inspirational, and recreational use of the public certain portions of the Indiana dunes and other areas
of scenic, scientific, and historic interest and recreational value in the State of Indiana, the Secretary
of the Interior is authorized to establish and administer the Indiana Dunes National Lakeshore
(hereinafter referred to as the "lakeshore") in accordance with the provisions of this Act. The
lakeshore shall comprise the area within the boundaries delineated on a map identified as
"'Boundary Map, Indiana Dunes National Lakeshore', dated October 1992, and numbered 626-
80,039-C" which map is on file and available for public inspection in the Office of the Director of
the National Park Service, Department of the Interior.

Sec. 2. (a) Within the boundaries of the lakeshore the Secretary of the Interior (hereinafter referred
to as the "Secretary") is authorized to acquire lands, waters, and other property, or any interest
therein, by donation, purchase with donated or appropriated funds, exchange, or otherwise. The
Indiana Dunes State Park may be acquired only by donation of the State of Indiana, and the
Secretary is hereby directed to negotiate with the State for the acquisition of said park. In
exercising his authority to acquire property by exchange for the purposes of this Act, the Secretary
may accept title to non-Federal property located within the area described in section 1 of this Act
and convey to the grantor of such property any federally owned property under the jurisdiction of
the Secretary which he classifies as suitable for exchange or other disposal within the State of
Indiana or lllinois. Properties so exchanged shall be approximately equal in fair market value, as
determined by the Secretary who may, in his discretion, base his determination on an independent
appraisal obtained by him: Provided, That the Secretary may accept cash from or pay cash to the
grantor in such an exchange in order to equalize the values of the properties exchanged. The
Secretary is expressly authorized to acquire by donation, purchase with donated or appropriated
funds, or exchange, lands or interests_therein which are owned for school or educational purposes
by a State or a political subdivision thereof.

(b) In exercising his authority to acquire property under subsection (a) of this section, the
Secretary may enter into contracts requiring the expenditure, when appropriated, of funds
authorized to be appropriated by section 9 of this Act, but the liability of the United States under
any such contract shall be contingent on the appropriation of funds sufficient to fulfill the
obligations thereby incurred.

Sec. 3. As soon as practicable after the effective date of this Act and following the acquisition by
the Secretary of an acreage within the boundaries of the area described in section 1 of this Act
which in his opinion is efficiently administrable for the purposes of this Act, he shall establish the
Indiana Dunes National Lakeshore by publication of notice thereof in the Federal Register. By no
later than October 1, 1977, the Secretary shall publish in the Federal Register a detailed description
of the boundaries of the lakeshore and shall from time to time so publish any additional boundary
changes as may occur. Following such establishment and subject to the limitations and conditions
prescribed in section 1 hereof, the Secretary may continue to acquire lands and interests in lands for
the lakeshore.
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Sec. 4. As used in this Act, the term 'improved property' means detached, one-family dwelling
which meets each of the following and construction criteria:

(1) The construction of the dwelling began before the date (shown in the table contained in this
section) corresponding to the appropriate map.

(2) The property is located within the boundaries delineated on the map described in such table
which corresponds to such date.

(3) The property is not located within the boundaries of any other map referred to in such table
which bears an earlier date.

The term 'appropriate map', means a map identified as 'Boundary Map--Indiana Dunes National
Lakeshore' (or 'A Proposed Indiana Dunes National Lakeshore' in the case of a dwelling the
construction of which was begun before January 4, 1965) which is dated and numbered as
provided in the following table.

Property Within Boundaries of Map  Construction Began Before

Dated October 1992, No. 626-80,039-C....... October 1, 1991
Dated October 1986, No. 626-80,033-B....... February 1, 1986
Dated December 1980, No. 626-91014......... January 1, 1981
Dated September 1976, No. 626-91007........ February 1, 1973
Dated September 1966, No. LNPNE-1008-ID....January 4, 1965

The term 'improved property' also includes the lands on which the dwelling is situated which meets
both of the following criteria:

(A) The land is in the same ownership as the dwelling.

(B) The Secretary has designated the lands as reasonably necessary for the enjoyment of the
dwelling for the sole purpose of noncommercial residential use.

Such term also includes any structures accessory to the dwelling which are situated on the lands so
designated. The maps referred to in this section shall be on file and available for public inspection
in the Office of the Director of the National Park Service, Department of the Interior. The Secretary
shall designate the land referred to in subparagraph (B). The amount of land so designated shall in
every case be not more than three acres in area, and in making such designation the Secretary shall
take into account the manner of noncommercial residential use in which the dwelling and land have
customarily been enjoyed: Provided, That the Secretary may exclude from the land so designated
any beach or waters, together with so much of the land adjoining such beach or waters, as he may
deem necessary for public access thereto or public use thereof. All rights of use and occupancy
shall be subject to such terms and conditions as the Secretary deems appropriate to assure the use
of such property in accordance with the purposes of this Act.

Sec. 5. (a) (1) Except for owners described in paragraph (2) and owners of improved property
within the area on the map referred to in section 4, dated December 1980, and numbered 626-
91014, of this act as area II-B, any owner or owners of record of improved property may retain a
right of use and occupancy of said improved property for noncommercial residential purposes for a
term (A) ending on his or her death or the death of his or her spouse, whichever occurs last, or (B)
for a fixed term not to extend beyond September 30, 2010, or such lesser term as the owner or
owners may elect at the time of acquisition by the Secretary.

In the case of improved property within the boundaries of the map dated December 1980 and
numbered 626-91014 the retention of a retained right under clause numbered (A) shall only be
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available to homeowners of record as of October 1, 1980, who have attained the age of majority as
of that date and make a bona fide written offer not later than October 1, 1985, to sell to the
Secretary. Where any such owner retains a right of use and occupancy as herein provided, such
right during its existence may be conveyed or leased for noncommercial residential purposes. The
Secretary shall pay to the owner the fair market value of the property on the date of such
acquisition, less the fair market value on such date of the right retained by the owner.

(2)(A) In the case of property included within the boundaries of the lakeshore after 1980, any
owner or owners of record of improved property may retain a right of use and occupancy for
noncommercial residential purposes for a term ending at either of the following:

(i) A fixed term not to extend beyond September 30, 2010, or such lesser fixed term
as the owner or owners may elect at the time of acquisition.

(ii) A term ending at the death of any owner or of a spouse of any owner, whichever
occurs last.

The owner shall elect the term to be reserved.

(B) The retention of rights under subparagraph (A) shall be available only to individuals who are
homeowners of record as of July 1, 1986, who have attained the age of majority as of that date
and who make a bona fide written offer not later than July 1, 1991, to sell to the Secretary.

(3)(A) In the case of improved property included within the boundaries of the lakeshore after
October 1, 1991, that was not included within such boundaries on or before that date, an individual
who is an owner of record of such property as of that date may retain a right of use and occupancy
of such improved property for noncommercial residential purposes for a term ending at either of the
following:
(i) A fixed term not to extend beyond October 1, 2020, or such lesser fixed term as
the owner may elect at the time of acquisition.
(i) A term ending at the death of the owner or the owner's spouse, whichever
occurs later.

The owner or owners shall elect the term to be reserved.

(B) Subparagraph (A) shall apply only to improved property owner by an individual who:

(i) was an owner of record of the property as of October 1, 1991;
(ii) had attained the age of majority as of that date; and
(iii) made a bona fide written offer not later than October 1, 1997, to sell the
property to the Secretary.

(b) Upon his determination that the property, or any portion thereof, has ceased to be used in
accordance with the applicable terms and conditions, the Secretary may terminate a right of use and
occupancy. Nonpayment of property taxes, validly assessed, on any retained right of use and
occupancy shall also be grounds for termination of such right by the Secretary. In the event the
Secretary terminates a right of use and occupancy under this subsection he shall pay to the owners
of the retained right so terminated an amount equal to the fair market value of the portion of said
right which remained unexpired on the date of termination. With respect to any right of use and
occupancy in existence on the effective date of this sentence, standards for retention of such rights
in effect at the time such rights were reserved shall constitute the terms and conditions referred to
in section 4.

(c) With respect to improved properties acquired prior to the enactment of this subsection and
upon which a valid existing right of use and occupancy has been reserved for a term of not more
than twenty years, the Secretary may, in his discretion, extend the term of such retained right for a
period of not more than nine years upon receipt of payment prior to September 30, 1983, from the
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holder of the retained right. The amount of such payment shall be equivalent to the amount
discounted from the purchase price paid by the Secretary for the identical period of time under the
terms of the original sale adjusted by a general index adopted by the Secretary reflecting overall
value trends within Indiana Dunes National Lakeshore between the time of the original sale and the
time of the retained right of extension offered by this subsection.

Sec. 6. (a) In the administration of the lakeshore the Secretary may utilize such statutory
authorities relating to areas of the national park system and such statutory authority otherwise
available to him for the conservation and management of natural resources as he deems appropriate
to carry out the purposes of this Act.

(b) In order that the lakeshore shall be permanently preserved in its present state, no development
or plan for the convenience of visitors shall be undertaken therein which would be incompatible with
the preservation of the unique flora and fauna or the physiographic conditions now prevailing or with
the preservation of such historic sites and structures as the Secretary may designate: Provided, That
the Secretary may provide for the public enjoyment and understanding of the unique natural,
historic, and scientific features within the lakeshore by establishing such trails, observation points,
and exhibits and providing such services as he may deem desirable for such public enjoyment and
understanding: Provided further, That the Secretary may develop for appropriate public uses such
portions of the lakeshore as he deems especially adaptable for such uses.

Sec. 7. (a) There is hereby established an Indiana Dunes National Lakeshore Advisory Commission.

Said Commission shall terminate on September 30, 1985.

(b) The Commission shall be composed of thirteen members each appointed for a term of two
years by the Secretary, as follows:

(1) one member who is a year-round resident of Porter County to be appointed from
recommendations made by the commissioners of such county; (2) one member who is a year-round
resident of the town of Beverly Shores to be appointed from the recommendations made by the
board of such town; (3) one member who is a year-round resident of the towns of Porter, Dune
Acres, Pines, Chesterton, Ogden Dunes, or the village of Tremont, such member to be appointed
from recommendations made by the boards of trustees or the trustee of the affected town or
township; (4) two members who are year-round residents of the city of Michigan City to be
appointed from recommendations made by such city; (5) two members to be appointed from
recommendations made by the Governor of the State of Indiana;

(6) one member to be designated by the Secretary; (7) two members who are year-round residents
of the city of Gary to be appointed from recommendations made by the mayor of such city; (8) one
member to be appointed from recommendations made by a regional planning agency established
under the authority of the laws of the State of Indiana and composed of representatives of local and
county governments in northwestern Indiana; (9) one member who is a year-round resident of the
city of Portage to be appointed from recommendations made by the mayor of such city; and (10)
one member who holds a reservation of use and occupancy and is a year-round resident within the
lakeshore to be designated by the Secretary.

(c) The Secretary shall designate one member to be Chairman. Any vacancy in the Commission
shall be filled in the same manner in which the original appointment was made.

(d) A member of the Commission shall serve without compensation as such. The Secretary is
authorized to pay the expense reasonably incurred by the Commission in carrying out its
responsibilities under this Act on vouchers signed by the Chairman.

(e) The Secretary or his designee shall, from time to time, consult with the Commission with
respect to matters relating to the development of the Indiana Dunes National Lakeshore and with
respect to the provisions of sections 4, 5, and 6 of this Act.

(f) The Advisory Commission is authorized to assist with the identification of economically and
environmentally acceptable areas, outside of the boundaries of the lakeshore, for the handling and
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disposal of industrial solid wastes produced by the coal-fired powerplant in Porter County, Indiana,
section 21, township 37 north, range 6 west.

Sec. 8. Nothing in this Act shall deprive the State of Indiana or any political subdivision thereof of
its civil and criminal jurisdiction over persons found, acts performed, and offenses committed within
the boundaries of the Indiana Dunes National Lakeshore or of its right to tax persons, corporations,
franchises, or other non-Federal property on lands included therein.

Sec. 9. The Secretary may expend such sums as may be necessary from the Land and Water
Conservation Funds for acquisition of lands and interests in lands, and not to exceed $27,500,000
for development: Provided, That not more than $500,000 of said amount may be appropriated for
the development of the Paul H. Douglas Environmental Education Center authorized pursuant to
section 20 of this Act; and By October 1, 1979, the Secretary shall develop and transmit to the
Committees on Interior and Insular Affairs of the United States Congress a general management
plan detailing the development of the national lakeshore consistent with the preservation objectives
of this Act, indicating: (1) the facilities needed to accommodate the health, safety, and recreation
needs of the visiting public; (2) the location and estimated costs of all facilities, together with a
review of the consistency of the master plan with State, areawide, and local governmental
development plans; (3) the projected need for any additional facilities within the national lakeshore;
and (4) specific opportunities for citizen participation in the planning and development of proposed
facilities and in the implementation of the general management plan generally.

The Secretary shall conduct a feasibility study of establishing United States Highway 12 as the
'Indiana Dunes Parkway' under the jurisdiction of the National Park Service. The Secretary shall
submit the results of such study to the Committee on Interior and Insular Affairs of the United
States House of Representatives and the Committee on Energy and Natural Resources of the United
States Senate within two years after the enactment of this sentence. Effective October 1, 1986,
there is authorized to be appropriated such sums as may be necessary for the purposes of
conducting the feasibility study.

Sec. 10. Nothing in this Act shall diminish any existing (as of March 1, 1975) rights-of-way or
easements which are necessary for high voltage electrical transmission, pipelines, water mains, or
line-haul railroad operations and maintenance. Nothing in this Act shall be construed to diminish the
existing property rights of Northern Indiana Public Service Company (as of October 1, 1986) with
respect to--

(1) a parcel of land owned in fee by the Northern Indiana Public Service Company and used for
high voltage electrical transmission lines, pipelines, and utility purposes, beginning at said
Company's Dune Acres substation and extending east to said Company's Michigan City Generating
Station, which parcel by this Act is included within the boundaries of the Indiana Dunes National
Lakeshore and herein designated as area lI-1 on National Park Service Boundary Map No. 626-
80,033-B, dated October 1986, excluding that certain parcel of approximately 6.0 acres adjacent to
Mineral Springs Road in area ll-I, and

(2) land owned in fee by the Northern Indiana Public Service Company and used for high voltage
electrical transmission lines, pipelines, and utility purposes as has by this Act been included within
the boundaries of the Indiana Dunes National Lakeshore and herein designated as area II-H on said
National Park Service Boundary Map No. 626-80,033-B.

Sec. 11. (a) Nothing in the Act shall be construed as prohibiting any otherwise legal cooling,
process, or surface drainage into the part of the Little Calumet River located within the lakeshore:
Provided, That this subsection shall not affect nor in any way limit the Secretary's authority and
responsibility to protect park resources.

(b) The authorization of lands to be added to the lakeshore by the Ninety-fourth Congress and the
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administration of such lands as part of the lakeshore shall in and of itself in no way operate to
render more restrictive the application of Federal, State, or local air and water pollution standards to
the uses of property outside the boundaries of the lakeshore, nor shall it be construed to augment
the control of water and air pollution sources in the State of Indiana beyond that required pursuant
to applicable Federal, State, or local law.

Sec. 12. DELETED

Sec. 13. (a) The Secretary may acquire that portion of area I-C Area which is shaded on the map
referred to in section 4, dated December 1980 and numbered 626-91014 of this Act only with the
consent of the owner unless the present owner attempts to sell or otherwise dispose of such area.

(b) The Secretary may acquire that portion of area IV-B in private ownership on the map referred to
in section 1 of this Act only with the consent of the owner: Provided, That the Secretary may
acquire an agricultural easement should the owner change the use in existence as of September 19,
1986, through eminent domain.

Sec. 14. Within one year after the date of the enactment of this section, the Secretary shall
submit, in writing, to the Committees on Interior and Insular Affairs and to the Committees on
Appropriations of the United States Congress a detailed plan which shall indicate: (1) the lands
which he has previously acquired by purchase, donation, exchange, or transfer for administration for
the purpose of the lakeshore; and (2) the annual acquisition program (including the level of funding)
which he recommends for the ensuing five fiscal years.

Sec. 15. The Secretary may acquire only such interest in the right-of-way designated 'Crossing A'
on map numbered 626-91007 as he determines to be necessary to assure public access to the
banks of the Little Calumet River within fifty feet north and south of the centerline of said river.
The Secretary may acquire only such interest in the rights-of-way designated 'Crossing B' and
'Crossing C' on the map dated October 1986 and numbered 626-80,033-B as he determines to be
necessary to assure public access to the banks of the Little Calumet River and the banks of Salt
Creek within fifty feet on either side of the centerline of said river and creek.

Sec. 16. The Secretary shall enter into a cooperative agreement with the landowner of those
lands north of the Little Calumet River between the Penn Central Railroad bridge within area II-E and
'Crossing A" within area IV-C on the map referred to in section 4, dated October 1976, and
numbered 626-91007. Such agreement shall provide that any roadway constructed by the
landowner south of United States Route 12 within such vicinity shall include grading, landscaping,
and plantings of vegetation designed to prevent soil erosion and to minimize the aural and visual
impacts of said construction, and of traffic on such roadway, as perceived from the Little Calumet
River.

Sec. 17. (a) The Secretary may not acquire such lands within Area I-E. the western section of
area I-E, as designated on map numbered 626-91007, which have been used for solid waste
disposal until he has received a commitment in accordance with a plan acceptable to him, to reclaim
such lands at no expense to the Federal Government.

(b) With respect to the property identified as area I-E on map numbered 626-91007, the Secretary
may enter into a cooperative agreement whereby the State of Indiana or any political subdivision
thereof may undertake to develop, manage and interpret such area in a manner consistent with the
purposes of this Act.

Sec. 18. (a) By July 1, 1977, the Secretary shall prepare and transmit to the Committees on

Interior and Insular Affairs of the United States Congress a study of areas llI-A, 1lI-C, and II-A, as
designated on map numbered 626-91007. The Secretary shall make reasonable provision for the
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timely participation of the State of Indiana, local public officials, affected property owners, and the
general public in the formulation of said study, including, but not limited to, the opportunity to
testify at a public hearing. The record of such hearing shall accompany said study. With respect to
areas llI-A and llI-C, the study shall (a) address the desirability of acquisition of any or all of the area
from the standpoint of resource management, protection, and public access; (b) develop alternatives
for the control of beach erosion if desirable, including recommendations, if control is necessary, of
assessing the costs of such control against those agencies responsible for such erosion; (c) consider
and propose options to guarantee public access to and use of the beach area, including the location
of necessary facilities for transportation, health, and safety; (d) detail the recreational potential of
the area and all available alternatives for achieving such potential; (e) review the environmental
impact upon the lakeshore resulting from the potential development and improvement of said areas;
and (f) assess the cost to the United States from both the acquisition of said areas together with
the potential savings from the retention of rights of use and occupancy and from the retention of
the boundaries of the lakeshore, as designated on map numbered 626-91007, including the costs of
additional administrative responsibilities necessary for the management of the lakeshore, including
the maintenance of public services in the town of Beverly Shores, Indiana. With respect to area II-
A, the Secretary shall study and report concerning the following objectives: (a) preservation of the
remaining dunes, wetlands, native vegetation, and animal life within the area; (b) preservation and
restoration of the watersheds of Cowles Bog and its associated wetlands; (c) appropriate public
access to and use of lands within the area; (d) protection of the area and the adjacent lakeshore
from degradation caused by all forms of construction, pollution, or other adverse impacts including,
but not limited to, the discharge of wastes and any excessive subsurface migration of water; and (e)
the economic consequences to the utility and its customers of acquisition of such area.

(b)(1) The Secretary shall enter into a memorandum of agreement with the Northern Indiana Public
Service Company (referred to as 'NIPSCQ") that shall provide for the following with respect to the
area referred to as Unit II-A on the map described in the first section of this Act (referred to as the
"Greenbelt"):

(A) NIPSCO shall provide the National Park Service with access for resource management and
interpretation through the Greenbelt and across the dike for purposes of a public hiking trail.

(B) The National Park Service shall have rights of access for resource management and
interpretation of the Greenbelt area.

(C) NIPSCO shall preserve the Greenbelt in its natural state. If NIPSCO utilizes the Greenbelt
temporarily for a project involving pollution mitigation or construction on its adjacent facilities, it
shall restore the project area to its natural state.

(D) If NIPSCO proposes a different use for the Greenbelt, NIPSCO shall notify the National Park
Service, the Committee on Energy and Natural Resources of the Senate and the Committee on
Interior and Insular Affairs of the House of Representatives and make no change in the use of the
property until 3 years after the date notice is given.

(2) If a memorandum of agreement is entered into pursuant to paragraph (1), so long as the
memorandum of agreement is in effect and is being performed, the Secretary may not acquire lands
or interests in land in the Greenbelt belonging to NIPSCO.

Sec. 19. After notifying the Committees on Interior and Insular Affairs of the United States
Congress, in writing, of his intentions to do so and of the reasons therefore, the Secretary may, if
he finds that such lands would make a significant contribution to the purposes for which the
lakeshore was established, accept title to any lands, or interests in lands, located outside the
present boundaries of the lakeshore but contiguous thereto or to lands acquired under this section,
such lands the State of Indiana or its political subdivisions may acquire and offer to donate to the
United States or which any private person, organization, or public or private corporation may offer
to donate to the United States and he shall administer such lands as a part of the lakeshore after
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publishing notice to that effect in the Federal Register.

Sec. 20 (a) The Indiana Dunes National Lakeshore is hereby dedicated to the memory of Paul H.
Douglas in grateful recognition of his leadership in the effort to protect, preserve, and enhance the
natural, scientific, historic, and recreational value of the lakeshore for the use, enjoyment, and
edification of present and future generations.

(b) To further accomplish the purposes of subsection (a) of this section, the Secretary of the
Interior shall designate the west unit of the lakeshore as the "Paul H. Douglas Ecological and
Recreational Unit" and shall, subject to appropriations being granted, design and construct a suitable
structure or designate an existing structure within the lakeshore to be known as the "Paul H.
Douglas Center for Environmental Education™ which shall provide facilities designed primarily to
familiarize students and other visitors with, among other things: (1) the natural history of the
lakeshore and its association with the natural history of the Great Lakes region; (2) the evolution of
human activities in the area; and (3) the historical features which led to the establishment of the
lakeshore by the Congress of the United States.

(c) To inform the public of the contributions of Paul H. Douglas to the creation of the lakeshore,
the Secretary of the Interior shall provide such signs, markers, maps, interpretive materials,
literature, and programs as he deems appropriate.

Sec. 21. (a) The Secretary in consultation with the Secretary of Transportation, shall conduct a
study of various modes of public access into and within the lakeshore which are consistent with the
preservation of the lakeshore and conservation of energy by encouraging the use of transportation
modes other than personal motor vehicles.

(b) In carrying out the study, the Secretary shall utilize to the greatest extent practicable the
resources and facilities of the organizations designated as clearinghouses under title IV of the
Intergovernmental Cooperation Act of 1968 as implemented by Office of Management and Budget
Circular A-95, and which have comprehensive planning responsibilities in the regions where the
lakeshore is located, as well as any other agencies or organizations which the Secretary may
designate. The Secretary shall make provision for timely and substantive consultations with the
appropriate agencies of the States of Indiana and lllinois, local elected officials, and the general
public in the formulation and implementation of the study.

(c) The study shall address the adequacy of access facilities for members of the public who desire
to visit and enjoy the lakeshore. Consideration shall be given to alternatives for alleviating the
dependence on automobile transportation. The study of public transportation facilities shall cover
the distance from cities of thirty-five thousand population or more within fifty miles of the
lakeshore.

(d) The study shall include proposals deemed necessary to assure equitable visitor access and
public enjoyment by all segments of the population, including those who are physically or
economically disadvantaged. It shall provide for retention of the natural, scenic, and historic values
for which the lakeshore was established, and shall propose plans and alternatives for the protection
and maintenance of these values as they relate to transportation improvements.

(e) The study shall examine proposals for the renovation and preservation of a portion of the
existing South Shore Railroad passenger car fleet. The study shall consider the historic value of the
existing rolling stock and its role in transporting visitors into and within the lakeshore.

(f) The study shall present alternative plans to improve, construct, and extend access roads, public
transportation, and bicycle and pedestrian trails. It shall include cost estimates of all plans
considered in this study, and shall discuss existing and proposed sources of funding for the
implementation of the recommended plan alternatives.

(g) The study shall be completed and presented to the Congress within two complete fiscal years
from the effective date of this provision.

(h) Effective October 1, 1981, there is hereby authorized to be appropriated not to exceed
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$200,000 for this study.

Sec. 22. In exercising his authority to acquire property under this act, the Secretary shall give
prompt and careful consideration to any offer made by an individual owning property within the
lakeshore to sell such property, if such individual notifies the Secretary in writing that the continued
ownership of such property is causing, or would result in, undue hardship.

Sec. 23. (a) The Secretary may acquire only such interest in that portion of area VII-A which is
described in subsection (b) as the Secretary determines is necessary to assure public access over
said portion of area VII-A.

(b) The portion of area VII-A, as designated on the map referred to in section 1, to which
subsection (a) applies is a parcel of land bounded; (1) on the east by a line three hundred feet east
of the electrical transmission line crossing area VII-A on January 1, 1979; (2) on the west by a line
fifty feet west of such electrical transmission line; and (3) on the north and south by the northern
and southern boundaries, respectively, of area VII-A.

(c) Area VII-A includes the bed of the railroad tracks forming the northern and northwestern
boundaries of this area and extends to the northern edge of the bed of the railroad tracks forming
the southern boundaries of this area. (d) Area I-D includes the bed of the railroad tracks along the
northern boundary of this area.

(e) The area designated as area VII-C on the map referred to in section 1 does not include
approximately 1.3 acres of land on which the Linde Air Products plant is situated, nor does it
include approximately 1 acre of land on which the Old Union Station building and the adjacent REA
building are situated. Except as provided in the foregoing sentence, area VII-C extends to, but does
not include, the beds of the railroad tracks forming the northern and southern boundaries of such
area.

Sec. 24. (a) The Secretary may enter into a cooperative agreement with the Little Calumet River
Basin Development Commission, State of Indiana or any political subdivision thereof for the
planning, management, and interpretation of recreational facilities on the tract within the boundaries
of Indiana Dunes National Lakeshore identified as tract numbered 09-117 or on lands under the
jurisdiction of the State of Indiana or political subdivision thereof along the Little Calumet River and
Burns Waterway. The cooperative agreement may include provision for the planning of public
facilities for boating, canoeing, fishing, hiking, bicycling, and other compatible recreational activities.
Any recreational developments on lands under the jurisdiction of the National Park Service planned
pursuant to this cooperative agreement shall be in a manner consistent with the purposes of this
Act, including section 6(b).

(b) The Secretary shall conduct a study regarding the options available for linking the portions of
the lakeshore which are divided by the Little Calumet River and Burns/Portage Waterway so as to
coordinate the management and recreational use of the lakeshore. The Secretary shall submit the
results of the study to the Committee on Interior and Insular Affairs of the United States House of
Representatives and the Committee on Energy and Natural Resources of the United States Senate
within two years after the enactment of this section. Effective October 1, 1986, there is authorized
to be appropriated such sums as may be necessary for the purposes of conducting this study.

Sec. 25. In furtherance of the purposes of this Act, the Secretary may enter into a cooperative
agreement with the city of Gary, Indiana, pursuant to which the Secretary may provide technical
assistance in interpretation, planning, and resource management for programs and developments in
the city of Gary's Marquette Park and Lake Street Beach.

Sec. 26. (a) Before acquiring lands or interests in lands in Unit VII-D (as designated on the map

described in the first section of this Act) the Secretary shall consult with the Commissioner of the
Indiana Department of Transportation to determine what lands or interests in lands are required by
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the State of Indiana for improvements to 15th Avenue (including the extension known as Old Hobart
Road) and reconstruction and relocation of the intersection of 15th Avenue and State Road 51 so
that the acquisition by the Secretary of lands or interests in lands in Unit VII-D will not interfere with
planned improvements to the interchange and 15th Avenue in the area.

(b) Before acquiring lands or interests in lands in Unit I-M (as designated on the map referred to in
the first section of this Act) the Secretary shall consult with the Commissioner of the Indiana
Department of Transportation to determine what lands or interests in lands are required by the State
of Indiana for improvements to State Road 49 and reconstruction and relocation of the interchange
with State Road 49 and U.S. 20 so that the acquisition by the Secretary of lands or interests in
lands in Unit I-M will not interfere with planned improvements to such interchange and State Road
49 in the area.

Sec. 27. In order to commemorate the vision, dedication, and work of Dorothy Buell in saving the
Indiana Dunes, the National Park Service visitor center at the Indiana Dunes National Lakeshore is
designated as the "Dorothy Buell Memorial Visitor Center".

NOTE

This is a compilation of the act establishing Indiana Dunes National Lakeshore and four subsequent
acts amending that original legislation.

P.L. 89-761, 89th Congress (11/05/66) ( 80 Stat 1309)
P.L. 94-549, 94th Congress (10/18/76) ( 90 Stat 2529)
P.L. 96-612, 96th Congress (12/28/80) ( 94 Stat 3575)
P.L. 99-583, 99th Congress (10/29/86) (100 Stat 3318)
P.L. 102-430, 102st Congress (10/23/92) (106 Stat 2208)
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NATIONAL PARK SERVICE TO INDIANA STATE HISTORIC PRESERVATION OFFICER (SHPO).
REQUEST FOR COMMENTS ON DEVELOPMENT OF THE SHORELINE RESTORATION MANAGEMENT PLAN.
DATED APRIL 25, 2011

INDIANA SHPO RESPONSE TO REQUEST FOR COMMENTS.
DATED MAY 23, 2011

NATIONAL PARK SERVICE TO NATIVE AMERICAN TRIBES.

REQUEST TO PARTICIPATE IN CONSULTATION ON THE DEVELOPMENT OF
THE SHORELINE RESTORATION MANAGEMENT PLAN.

DATED FEBRUARY 24, 2011

FISH AND WILDLIFE SERVICE TO NATIONAL PARK SERVICE.

COMMENTS PROVIDED ON POSSIBLE IMPACTS OF FEDERALLY LISTED AND CANDIDATE SPECIES
AND DESIGNATED CRITICAL HABITATS WITHIN THE PROPOSED PROJECT AREA.

DATED AUGUST 8, 2011

MEMORANDUM OF UNDERSTANDING BETWEEN THE NATIONAL PARK SERVICE AND
THE US ARMY CORPS OF ENGINEERS.
DATED AUGUST 9, 2010

REQUEST FOR THE STATE OF INDIANA TO BE COOPERATING AGENCY AND
RESPONSE FROM THE STATE OF INDIANA.
DATED APRIL 21, 2011 AND MAY 24, 2011

REQUEST AND RESPONSE FOR INDIANA DEPARTMENT OF NATURAL RESOURCES
TO BE COOPERATING AGENCY.
DATED JUNE 3, 2011
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Mitchell E. Daniels, Jr., Governor
DNR Robert E. Carter, Jr., Director
Indiana Department of Natural Resources

Division of Historic Preservation & Archaeologys402 W. Washington Street, W274 - Indianapolis, IN 46204-2739 @
Phone 317-232-1646eFax 317-232-0693 - dhpa@dnr.IN.gov Hlsromc Pnzssmnon
May 23, 2011

Constantine J. Dillon
Superintendent

Indiana Dunes National Lakeshore
1100 N. Mineral Springs Road
Porter, Indiana 46304-1299

Federal Agency:  National Park Service

Re: Request for comments regarding the development of the Shoreline Restoration and Management Plan for
Indiana Dunes National Lakeshore (DHPA #11613)

Dear Mr. Dillon:

Pursuant to Section 106 of the National Historic Preservation Act (16 U.S.C. § 470f) and 36 C.F.R. Part 800, the staff of the Indiana
State Historic Preservation Officer (“Indiana SHPO”) has conducted an analysis of the materials dated April 25,2011 and received
on April 28, 2011 for the above indicated project in Indiana Dunes National Lakeshore; Lake, LaPorte, and Porter counties, Indiana.

Thank you for your recent notice regarding the development of the Shoreline Restoration and Management Plan for Indiana Dunes
National Lakeshore. We have no specific comments at this time, but we look forward to receiving additional information about the
project as it becomes available.

A copy of the revised 36 C.F.R.. Part 800 that went into effect on August 5, 2004 may be found on the Internet at www.achp.gov for
your reference. If you have questions about archaeological issues please contact Amy Johnson at (317) 232-6982 or
ajohnson@dnr.IN.gov. If you have questions about buildings or structures please contact Chad Slider at (317) 234-5366 or
cslider@dnr.IN.gov. Additionally, in all future correspondence regarding the above indicated project, please refer to DHPA #11613.

ery ly YOM
%?Ee

s A. Glass, Ph.D. .
Deputy State Historic Preservation Officer

JAG:CWS:cws

emc: Brenda Waters, Assistant Chief, Natural Resource Management, Indiana Dunes National Lakeshore
Judith Collins, Historical Architect, Indiana Dunes National Lakeshore

An Equal Opportunity Employer
www.DNR.IN.gov Printed on Recycled Paper
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"McAhron, Ron" To <Brenda Waters@nps.gov>

<rmcahron@dnr.IN.gov>
@ g cc <Bob_Daum@nps.gov>, <Charles_Morris@nps.gov>,

05/24/2011 08:12 AM "Davis, Steve" <sdavis@dnr.IN.gov>, "Molnar, Mike"
<mmolnar@dnr.IN.gov>, <Erin_Flanagan@nps.gov>
Subject RE: Shoreline MOU

Brenda:

Sorry for the delayed response. | have been advised that our procedures strongly discourage IDNR from
entering MOU's with agencies and entities outside state government. We are not opposed to Steve being
involved in the project; in fact we believe he would be an asset. If you have a less formal vehicle to
accomplish that end, we would be glad to work with you on that. | am thinking along the lines of a
confidentiality agreement.

Ron McAhron

Deputy Director

IDNR

402 W. Washington St Rm 256
Indianapolis, IN 46204

Phone (317) 232-1557

Cell (317) 696-9307

From: Brenda_Waters@nps.gov [mailto:Brenda_Waters@nps.gov]

Sent: Thursday, April 21, 2011 11:48 AM

To: McAhron, Ron

Cc: Bob_Daum@nps.gov; Charles_Morris@nps.gov; Davis, Steve; Molnar, Mike;
Erin_Flanagan@nps.gov

Subject: Shoreline MOU

Dear Ron,

Thank you for calling me last week, it was good to get to speak with you about the shoreline plan and our
draft MOU. Spring is a busy time of the year so | want to let you know | will be out of the office from April
22 to May 2. |don't want to slow down our progress while | am out. If you have the red-lined MOU for
the Shoreline Plan ready while | am out of the office, could you please send it to Bob Daum and Charlie
Morris? They will be able to move it forward. Their emails are bob_daum@nps.gov and
charles_morris@nps.gov.

| appreciate your help and IDNR's continued participation by Steve Davis. His expertise in coastal
processes continues to add value to our planning process.

Sincerely,
Brenda

kkhkkkhkkkkkkkkkkkkkkhkkhhhhhhhhiix

Brenda Waters

Assistant Chief of Natural Resources
Indiana Dunes National Lakeshore
1100 N Mineral Springs Road
Porter, IN 46304

Office: (219) 395-1552

Fax: (219) 395-1588

*% *kkkkkkkkk *kkkkk *%
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Brenda Waters/INDU/NPS To "McAhron, Ron" <rmcahron@dnr.IN.gov>

06/03/2011 09:34 AM cc Bob_Daum@nps.gov, Charles_Morris@nps.gov,
Erin_Flanagan@nps.gov, "Molnar, Mike"
<mmolnar@dnr.IN.gov>, "Davis, Steve"
<sdavis@dnr.IN.gov>, Nicholas
Chevance/Omaha/NPS@NPS

bcc

Subject RE: Shoreline MOU

Ron,

Thank you for getting back to with the decision on the Shoreline MOU between NPS and IDNR. We
appreciate the assistance and expertise that IDNR has provided through Steve Davis as we work to
develop the Shoreline Plan/EIS. At this point in the planning process, it seems most appropriate for us to
continue our with informal communication and cooperation. We look forward to your comments on the
draft Plan/EIS. It is scheduled to be available for public review this winter.

Sincerely,
Brenda

* * *kkkkk *% *%

Brenda Waters

Assistant Chief of Natural Resources
Indiana Dunes National Lakeshore
1100 N Mineral Springs Road
Porter, IN 46304

Office: (219) 395-1552

Fax: (219) 395-1588

*% *kkkkkkkkk *kkkkk *%
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APPENDIX C: TECHNICAL REFERENCES (PAGES 341 THROUGH 392)
IS AVAILABLE IN ELECTRONIC FORMAT AT

HTTP:/ /PARKPLANNING.NPS.GOV/PROJECTHOME.CFM?PROJECTID=33151

APPENDIX C: TECHNICAL REFERENCES

(AVAILABLE ONLINE ONLY)

C1: WAVE CLIMATE AND LONGSHORE SEDIMENT TRANSPORT ANALYSIS

C2: LAKE MICHIGAN WAVAD HINDCAST — 1982 70 2007

C3:1951/1952 10 2010 SHORELINE CHANGE ANALYSIS

C4: SUMMARY OF REGIONAL SHORELINE CHANGE ANALYSIS (1951/52 10 2010)
C5: DETAILED SHORELINE CHANGE MEASUREMENTS






APPENDIX C1: WAVE CLIMATE AND LONGSHORE SEDIMENT
TRANSPORT ANALYSIS

SITE

The Indiana Dunes National Lakeshore (INDL)
is located at the southern end of Lake Michigan,
with the coastal boundaries of the park defined
by Michigan City Harbor in the northeast and
Gary/USX Steel Harbor in the west. Refer to
figure 1 for a location map. This is a highly
modified coastal environment. It is also a
landscape of contrast, featuring some of the
most unique beaches and coastal dune habitat in
North America, located in between large lakefill
projects, ports and harbors.

This report describes our technical analysis
performed for the lake levels and waves at the
site, along with longshore sediment transport
modeling. Based on this technical analysis, it also
describes the implications for the shoreline
change rates documented in a companion report
(1951/1952 to 2010 Shoreline Change Analysis,
Indiana Dunes National Lakeshore, Baird 2011).
Collectively, this information was utilized to
develop long-term potential Shoreline
Restoration Plans for the INDL.

WATER LEVEL AND WAVE ANALYSIS

This section of the report describes the
procedures undertaken in order to quantify the

lake level conditions and wave climate at the
project site. Together, the waves and water levels
determine the design conditions used to
establish the level of shore protection required.
For example, the established conditions will be
used to design “soft” erosion mitigation
techniques, such as beach nourishment and
“hard” structures, such as breakwaters or groins
(emergent or submerged).

Typically, various conditions are analyzed to
determine the wave climate at a site in the Great
Lakes. The USACE utilizes a set of design
conditions established using the (10:20 and
(20:10) criteria. The (10:20) and (20:10) method
is a combined return period criteria that uses
both the 1:10 year water level with the 1:20 year
wave height, and the 1:20 year water level with
the 1:10 year wave height, respectively.
Whichever combination results in a larger design
wave at the structure governs as the design
condition.

Coastal erosion protection structures around the
Great Lakes typically use 25 to 50-year design
life engineering calculations. It is important to
recognize that this assumption is no guarantee
that the coastal structure will actually last for 25
or 50 years. A storm event that exceeds the
design conditions may occur in any given year.

FIGURE 1: LOCATION MAP FOR THE INDIANA DUNES NATIONAL LAKESHORE

LAKE MICHI

Port of
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i
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It is also noted that with a regular monitoring
program in place and maintenance repairs as
needed, the coastal structures might be
functional at the end of their 25 to 50-year
design life. For the purposes of this conceptual
design study, a 50-year design life was assumed
for engineering structures.

The following section describes a risk
assessment approach to establish an appropriate
set of design conditions for the site.

Risk Assessment to Establish Design
Conditions

Risk is defined as the probability that a given
design event (e.g., a specified combination of
monthly mean water level, storm surge and wave
height) will be reached or exceeded at least once
during the project life. If the design event is
reached or exceeded, there will be certain
consequences that must be taken into
consideration. For example, there may be
damage to the structure and the possibility of
habitat loss and economic damages.

The level of acceptable risk should be defined
and accepted by the project Owner during the
first stages of a project with a firm understanding
of the implications for different levels of risk.
The International Navigation Association
(PIANC 2003) provides basic guidance on the
selection of appropriate risk levels for
breakwater design; this approach has also been
adopted by the International Organization for
Standardization (ISO) in the Draft International
Standard 21650. PIANC establishes four safety
classes (very low, low, normal, and high), and
evaluates them based upon potential risk of
human injury, environmental and economic
consequences. This information provides some
insight on the level of acceptable risk for design
purposes. table 1 summarizes maximum
acceptable risk based on various “safety class”
levels (PIANC 2003), along with examples
provided in ISO/DIN 21650.

The safety class and desired limit state selected
for this project were based on our review of the
PIANC guidance and will require additional
consultation with the National Park Service
(NPS) in a final design phase. At this time, the
appropriate safety class for potential shoreline
protection structures is assumed to be “very

TABLE 1: MAXIMUM ACCEPTABLE RISK

Safe Examples
v Indicators SLS* ULS** P
Class (ISO/DIS 21650:2007)
No risk to human injury
Very Low Small environmental consequences 40% 20% Small coastal structures.
Small economic consequences
No risk to human injury Larger coastal structtfres
. such as breakwaters in deep
Low Some environmental consequences 20% 10%
) water and exposed seawalls
Some economic consequences L
protecting infrastructure.
Risk to human injury )
o ) Breakwaters protecting a
Significant environmental consequences )
Normal ) ) . 10% 5% LNG-terminal or power
High economic or political .
station.
consequences
Risk to human injury
Significant environmental consequences Sea dyke protecting a
High gnitie _ conseq 5% 1% yKe p 9
Very high economic or political populated low land.
consequences
Source: PIANC, 2003.
Notes:

*Serviceability Limit State (SLS): e.g., overtopping, settlement of foundation soil

**Ultimate Limit State (ULS): e.g., foundation failure, failure of significant portion of structure
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low”, and this relates to a condition where there
is no direct risk of human injury and small
environmental or economic consequences
associated with the failure of the structure (i.e.
impacts before it can be repaired). According to
Serviceability Limit State (SLS), the acceptable
maximum probability of failure during the
lifetime of a structure of this description is 40%
(PIANC 2003). These assumptions will have to
be further discussed and verified with the NPS
in a final design project phase.

Assuming a design life of 50-years and applying
the standard formula (refer Equation 1) for
calculating the risk of an event occurring, it was
determined that the corresponding design
return period event is 100 years.

EQUATION 1: RISK OF AN EVENT OCCURRING WITHIN A
SPECIFIED DESIGN LIFE

1 DesignLife
Risk :l—(l——)
Tr

Lake Level and Storm Surge Analysis

Water levels on Lake Michigan vary both in the
long-term in response to continental scale
climatic conditions, as well as in the short term
due to the passage of individual storm events,
creating short duration storm surges. Storm
surge is a local increase in the water level caused
by wind stresses applied to the water surface and
regional scale pressure gradients.

The computer model HYDSTAT was used to
complete a joint probability analysis (JPA) for
long term monthly mean lake levels and short
term surge data. HYDSTAT is a well recognized
model that has been used extensively around the
Great Lakes for flood level and water related
hazard studies (USACE 1988; OMNR 1989).
Refer to Baird (2010) for additional information
on the model and recent applications
throughout the Great Lakes Basin.

To assess storm surge, 41 years of hourly
measured water level data from the National
Oceanic & Atmospheric Administration
(NOAA) Calumet Harbor gage (9087044) on
Lake Michigan were obtained for the period
1970-2010. A surge event was defined as any
period of time where the lake level was greater
than +0.8 ft above the still water level for more
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than 3 consecutive hours, with a minimum of 24
hours between successive events. From this
population of events, the largest annual surge
was selected for the 41 year period of record.
These surge events were used for the first
independent variable and extreme value analysis
in HYDSTAT.

The lakewide monthly mean data for Lake
Michigan was analyzed from 1954 to 2010 to
establish an annual maximum monthly mean
lake level. 1954 corresponded to the beginning
of the temporal analysis in the 1988 USACE
study. This annual maximum series of monthly
mean lake levels was used as the second
independent variable for the HYDSTAT
analysis.

HYDSTAT was then used to perform a JPA on
the two independent variables (still water level
and storm surge) and select an appropriate
probability distribution for the data. The Log
Pearson 3 distribution was selected for the
HYDSTAT output and used to establish the
return period lake levels in table 2 on page 330.
The lake levels are presented as an elevation
relative to Vertical Datum IGLDS85, and above
Low Water Datum of 577.5 feet. For reference,
table 2 also includes the extreme lake levels with
areturn period of 10, 50, 100 and 500, as
published by the USACE 1988 study. It should
be noted that this study relied on data from 1954
to 1986, which is a much shorter temporal
duration than our present analysis (e.g., 24 years
of additional information is now available).
Since some of those years featured very high lake
levels (e.g., 1998), the updated results in table 2
are approximately 0.7 ft higher than the levels
reported in the 1988 USACE report.

The 1988 USACE report was updated in 1993
and the findings are summarized in a report
entitled Design Water Level Determination on
the Great Lakes (USACE, 1993). The reported
10-, 50-, and 100-Year lake level (still water with
combined surge) values are 582.94, 583.41 and
584.34 feet IGLD85, respectively. Refer to table
2 for summarized information.
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At a reference water depth of 6 ft below CD for
engineering structures, it was determined the
waves are depth limited at the site using the lake
levels presented in table 2 on page 330. In other
words, the wave height is controlled by water
depth. Consequently, the return period for the
design event is directly related to the extreme
water levels shown in table 3.

As outlined in the risk assessment, a 100 year
event was recommended for designing
engineering structures. This corresponds to a
lake level of 7.2 ft above CD and a breaking wave
height of 10.7 ft.

LONGSHORE SEDIMENT TRANSPORT
MODELING

The results of the longshore sediment transport
modeling completed for the study area are
described in this section and build on the
previous technical investigation completed by
Baird (2004) at Michigan City.

Regional Sediment Modeling

The COSMOS 2-dimensional computer model
was applied to calculate the Longshore Sediment
Transport (LST) rates at 2 km (1.25 miles)
intervals along the shoreline between New
Buffalo and the Port of Indiana Industrial
Complex over the 45-year period of 1956 to
2000. The beach profiles extended out to a depth
of approximately 15 m (49 feet) below CD and
were assumed to be covered with a sandy layer.

A uniform sand grain size of 0.3 mm was used
based on sediment samples collected during a
previous site visit (Baird 2003).

Waves in the study area were transformed to a
15 m water depth at each calculation point using
linear refraction and shoaling equations. The
input wave data had a yearly scatter format and
was split into North and West wave files
(separated based on a shore perpendicular
azimuth at each profile) to estimate
contributions from each direction. The
contributions will be referred to as southward
and northward components, respectively,
hereafter. Calculations were conducted at
almost 30 different points along the shoreline.

Figure 3 on page 332 shows the 45-year average
annual cross-shore distribution of LST for a
typical beach profile. Sediment motion extends
out to beyond 10 m (33 feet) below CD. The
existence of two bars on the profile results in
two peaks in the LST curves. The shallow depths
over the bar induces wave breaking and results
in larger depth average currents and near-
bottom orbital velocities, leading to higher LST
rates. There is also a third peak near the
shoreline in the swash zone followed by a
change in net transport direction from south to
north. The northward transport is the
cumulative effect of smaller waves that arrive
mostly from the west, which is the dominate
wind direction but features a smaller fetch
compared to the north. Regional variations of
LST are discussed in the following subsections.

TABLE 3: RETURN PERIOD LAKE LEVELS AND WAVE HEIGHTS

Return Period Lake Level Total Water Depth Lin.]ited
(vears) (Ft LWD ) Depth Wave Height

(ft) (ft)

2 4.0 10.0 8.2

5 5.1 11.1 9.1

10 5.7 11.7 9.6

25 6.4 12.4 10.1

50 6.8 12.8 10.4

100 7.2 13.2 10.7

Notes:

ft = foot (feet)
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IMPLICATIONS FOR FUTURE
SHORELINE CHANGE RATES

The following sections discuss the implications
of the sediment transport modeling for future
shoreline change rates in the study area, and
provide baseline conditions for development of
project restoration plans.

Future Trends at Harbors

There are three main areas within the project
shoreline that constitute littoral barriers,
disrupting the natural sediment flow in an
alongshore direction. These man-made harbors
trap sediment on the northeast or updrift side
and lead to erosion on the southwest or
downdrift side.

The three main harbors are:

=  Michigan City Harbor (initial
construction in 1834, Harbor completed
in early 1900s)

» Port of Indiana Industrial Complex
(constructed in the late 1960s)

= Gary USX Steel (constructed in early
1900s)

The total impacts of these harbors are somewhat
difficult to quantify. The analysis to estimate the
total sediment volumes is based on detailed
aerial photographs from pre-Harbor conditions
to present; quantities dredged, and harbor
bypassing. Based on preliminary calculations,
the total quantities of accreted sediment
immediately north-east of the harbors is:

= Michigan City Harbor: 28.2M cubic
meters (36.8M cubic yards). Does not
include the volume of sediment dredged
in the navigation channel and artificially
bypassed;

» Port of Indiana Industrial Complex:
3.5M cubic meters (4.6M cubic yards).
Does not include sediment dredged and
artificially bypassed/backpassed, which
totals 1.7M cubic meters (2.2M cubic
yards); and

= Gary USX Steel: 2.2M cubic meters
(2.9M cubic yards). This is based on the
current shoreline orientation defined by
the confined disposal facility
constructed post-1950.
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Figures 6, 7, and 8 on pages 335 and 336
document the fillet beaches and historical
shoreline change rates at the three harbors.

Trends for the National Lakeshore

A companion report entitled 1951/52 to 2010
Shoreline Change Analysis, Indiana Dunes
National Lakeshore (Baird 2011) documented
trends in the study area shoreline over the last 60
years. The following bullet points comment on
anticipated future trends based on the findings
of this report and the status quo for sediment
bypassing and beach nourishment activities
within the study area (refer to figure 6 in the
Baird (2011) report for the locations of Reaches
Ato G):

= Reach A - Mount Baldy Erosion Zone:
Despite the placement of over 1 million
cubic yards of beach nourishment since
1974, the beach and dunes immediate
downdrift of the Michigan City Harbor
continued to erode. Based on the LST
modeling and the downdrift sediment
budget deficit, this trend will continue
for the status quo beach nourishment
program (approximately 29,000 cubic
yards per year, long-term average
quantity);

= Reach B - Beverly Shores to the
Middle of Dune Acres: The long term
trend of “dynamically stable” is
anticipated to continue. Beach position
will be dynamic and respond to changes
in lake levels. Locally, periods of erosion
may threaten infrastructures, such as the
revetment protecting portions of Lake
Front Drive along Beverly Shores;

= Reach C (Port of Indiana Industrial
Complex Fillet Beach) and Reach E
(Town of Ogden Dunes): The shoreline
position in these two reaches is highly
modified by the Port of Indiana
Industrial Complex, dredging and
mechanical sediment bypassing. The
shoreline trend for Reaches C and E will
be highly dependent on the degree of
sediment management in the future,
which may be investigated by as part of a
reconnaissance study by the USACE
(anticipated 2012). The current trends
are anticipated in the future;
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Reach F - West Beach to Miller: The » Reach G- Gary USX Steel Harbor Fillet
trend of dynamically stable will continue Beach: Continued fillet beach growth is
in the future if the status quo for anticipated.

sediment bypassing continues; and

FIGURE 6: 1834 TO 2002 SHORELINE COMPARISON AT MICHIGAN CITY

FIGURE 7: 1951/1952 TO 2010 FILLET BEACH AT THE PORT OF INDIANA INDUSTRIAL COMPLEX
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FIGURE 8: 1951/1952 T0 2010 FILLET BEACH AT THE GARY/USX STEEL HARBOR
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The wave climate for the southern end of Lake
Michigan was initially evaluated with the aid of
WIS data (specifically LM007) but it did not
cover a suitable temporal period (WIS extends
from 1956-1987) and was only 3 hour data.
Therefore, a limited WAVAD wind-wave
hindcast was completed for Lake Michigan
(1982-2007), with output saved for the grid cells
for the southern end of the lake. The primary
input to WAVAD was 25 years of wind data
obtained from offshore NOAA buoy #45007.

Since the buoy is decommissioned in the winter,
this period was covered using wind data from
Milwaukee Mitchel Airport. Figure 1 shows the
model grid, which contains 82 x 116 grid points.
The grid spacing is 0.04 deg.

A detailed description of the WAVAD model
and application on Lake Ontario is provided in
Baird (2003) and Scott et al.(2004). A description
of arecent application on Lake Frie is provided
in Baird (2008).

FIGURE 1: WAVE MODEL GRID
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The model results were verified against the data. In general, the modeled wave height results
offshore buoy data. Figure 2 presents the agree well with measured data, but slightly
quantile-quantile (Q-Q) plot between measured underestimates the large waves (HmO0 >2.5 m).
and modeled output at the offshore buoy Figure 4 on page 340 presents a snapshot of the
location. Figure 3 on page 339 shows the time model result.

series comparison of measured and modeled

FIGURE 2: Q-Q COMPARISON BETWEEN MEASURED AND MODELED WAVE HEIGHT
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FIGURE 3: TIME SERIES COMPARISON BETWEEN MEASURED AND MODELED RESULT
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FIGURE 4: A SNAPSHOT OF WAVE MODEL RESULT
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SITE

Indiana Dunes National Lakeshore (INDL) is
located at the southern end of Lake Michigan,
with the coastal boundaries of the park defined
by Michigan City Harbor in the northeast and
Gary/USX Steel Harbor in the west. Refer to
figure 1 for a location map. This is a highly
modified coastal environment. It is also a
landscape of contrast, featuring some of the
most unique beaches and coastal dune habitat in
North America, located in between large lakefill
projects, ports and harbors.

This report describes the methods, results and
implications of a shoreline change analysis for
Indiana Dunes National Lakeshore completed
with aerial photography from 1951/52 to 2010.
The analysis is regional in nature, not focused on
individual properties or a small segment of
beach. Rather, this is a high level analysis of long
term changes in the shoreline position over the
last 60 years.

Older aerial photographs than 1951 might exist
to document the shoreline evolution and the
construction of man-made structures (the first
jetties at Michigan City were constructed in
1836). However, the shoreline chance focus is
on understanding the last 60 years of data and
using this information to make management
decisions for future project planning and
implementation.

Another set of acquired aerial photographs
covered the period of May 1971, which closely
follows the completion of the lakefill project for
the Port of Indiana.

INFLUENCE OF LAKE LEVELS AND
STORMS

This region of Lake Michigan is classified as a
sandy shoreline and in fact is one of the sandiest
regions of the entire Great Lakes (Baird 2001). In
other words, there is an abundance of sand on
the lake bottom, along the beaches and in the
dunes. In a completely natural system, which
this is not, sand is transported in both a
longshore and cross-shore direction in response
to waves and currents generated during storms.
Over long temporal periods, the magnitude and
directionality of the storms influences the rate at
which sand is transported along the coast and
ultimately the resulting morphology of the
shoreline. From previous technical studies, the
net direction for longshore sediment transport
within the limits of the study are from the
northeast to the southwest (Baird 2004).
Additional sediment transport modeling was
completed to quantify the longshore rates (see
Wave Climate and Longshore Sediment
Transport Analysis).

FIGURE 1: LOCATION MAP FOR INDIANA DUNES NATIONAL LAKESHORE

\KE MICHIGAN

Port of
Indiana

NIPSCO
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Sandy shorelines are, by definition, dynamic.
The position of the waterline, beach width and
dunes are constantly responding to changes in
lake levels and severe storm events. For
example, the nearshore lake bottom, bars and
beach respond to periods of rising lake levels by
transferring sediment offshore (in a cross-shore
direction), often leading to erosion of the dune
and beach. Conversely, during periods of falling
or low lake levels, sand is transferred onshore,
beach width increases and aeolian processes
transfer more sand into the foredune. This is
typically a period of beach and dune building in
the Great Lakes.

The long term lake level cycles for Lake
Michigan, as recorded by the lakewide monthly
mean water level, are presented in figure 2. Low
Water Datum (LWD) is noted with the red line.
The natural range for the still water level is
almost 7 feet, which excludes the effects of
storm surge. Since 1998, Lake Michigan water
levels have been fluctuating in a range close to
LWD, and for many locations within the study
area, beaches have responded by migrating
lakeward, new foredunes are growing and dune

vegetation has migrated lakeward. Refer to the
beach conditions in figures 3 and 4. Both
pictures document a growing broad wide
foredune; given the lack of shrub/woody
vegetation, this accumulation began during the
current low lake level period.

During periods of rising lake levels or the highs
recorded in the early 1970s, mid 1980s or late
1990s, the beaches within the study area would
have been significantly smaller as sand is
transported in an offshore direction. In some
locations, active dune erosion was likely
occurring during severe storm events. In figures
3 and 4, the limit of vegetation was likely much
closer to the deciduous tree line along the older
dune crest.

In addition to the cross-shore response of the
beaches to fluctuating lake levels, the change in
the water surface elevation from the low to high
cycles also exerts a strong influence on beach
conditions by either exposing or covering a
significant portion of the sandy beach.

FIGURE 2: LAKE MICHIGAN MONTHLY MEAN LAKE LEVELS, 1865 TO PRESENT
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FIGURE 3: BEACH AT THE BOUNDARY OF BEVERLY SHORES AND
INDIANA DUNES STATE PARK (LOOKING NORTHEAST)

FIGURE 4: BEACH CONDITIONS AT WEST BEACH, LOOKING WEST
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INFLUENCE OF COASTAL STRUCTURES
ON LONGSHORE SEDIMENT
TRANSPORT

As discussed in Section 2.0, the direction of net
longshore sediment transport within the study
area is from the northeast to the southwest.
When large coastal structures, such as a harbor
or port, are constructed along the shoreline, they
disrupt the natural flow of sediment. Typically,
sediment accumulates on the updrift side of the
structure, as it acts much like a large groyne.
Refer to figure 5 for a conceptual sketch of this
process. Downdrift of the structure, erosion
typically occurs on the shadow of the port or
harbor, as depicted in figure 5 for the groyne.

Within the limits of the study area, the shoreline
evolution has been influenced by three very
large port and harbor structures, namely the
Michigan City Harbor, which is protected by
Federal jetty structures, the Port of Indiana
Industrial Complex, and the Gary Indiana/US
Steel Harbor. The first structures at Michigan
City were constructed in 1836 and have trapped
approximately 36.6 million cubic yards of
sediment (Baird 2005). The Port of Indiana
Industrial Complex was much more recent, with
construction completed in the late 1960s. The
Gary Indiana/US Steel followed shortly after the
Port of Indiana Industrial Complex. The
influence of these large coastal structures on

shoreline evolution within the study area is
discussed in Section 5 of this report.

METHODS

The comparison of the shoreline position is
based on aerial photo interpretation. Using
photos from different temporal periods provides
insight into long term trends. In order to
compare photos from different temporal
periods, the photos must be orthorectified. The
orthorectification process takes aerial photos
and removes the visual distortions created by
topographical variations and the camera lens.
Once an aerial photo has been orthorectified, it
is commonly referred to as an orthophoto.
When aerial photos from different time periods
are orthorectified to a common geographic base,
direct measurements and comparisons can be
made between them.

The most recent set of aerial photographic
imagery obtained for the study area is Summer
2010 from the US Department of Agriculture
(USDA), Farm Service Agency (FSA), Aerial
Photography Field Office (APFO), National
Agriculture Imagery Program (NAIP).

These are provided by the USDA as ready-to-use
orthophotos. The orthophotos have a 1 meter (3
feet) ground resolution. The oldest set of
available and acquired aerial photos with
sufficient resolution detail is a set of photos

FIGURE 5: INFLUENCE OF COASTAL STRUCTURES (GROYNES) ON BEACH ACCRETION AND EROSION
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from December 1951 and March 1952 from the
US Department of the Interior (USDI), US
Geological Survey (USGS). These photos were
orthorectified using PCI Geomatica’s
OrthoEngine software, using ground control
information taken from the USDA 2010
orthophotos and using an elevation model
provided by the USGS. These orthophotos have
a ground resolution of 3 meters (9 feet).

To compare the shoreline position change
between these two time periods, the visible
water’s edge was digitally traced using E.S.R.I.’s
ArcGIS ArcMap software at a scale of 1:3,000
and is considered as shoreline for the water level
on the day of the photography. Since the water
level in 1951/52 and 2010 were not identical,
direct measurements between these two
shorelines would introduce a bias associated
with the lower lake level conditions during the
2010 photography. Table 1 summarizes all the
photographs utilized in this analysis, along with
the date of capture and the associated monthly
mean lake level (ft, IGLD’85).

TABLE 1: SUMMARY OF AIR PHOTOGRAPHS AND
MONTHLY MEAN LAKE LEVELS

Monthly

Shoreline Extent Mean Lake

Appendix C3: 1951/1952 to 2010 Shoreline Change Analysis

Level (feet)

12/9/1951 Gary to Beverly Shores 580.5
Beverly Shores to

3/27/1952 . i 580.6
Michigan City
Gary to Port of

5/3/1971 Indiana Industrial 580.3
Complex
Port of Indiana

5/14/1971 Industrial Complex to 580.3
Michigan City

06 to Entire Study Area 578.3

08/2010 Y '

The lake surface elevation difference between
the 1951/52 photos and those captured in 2010
was 2.25 ft. To correct for this difference in lake
levels, the beach and nearshore slopes for the
sections of shoreline between Michigan City and
the Port of Indiana Industrial Complex were
analyzed next. Using recent LIDAR topography
and bathymetry, the average beach slope
between the 580.5 to 583.5 ft contours
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(IGLD’85) was calculated to be 1:18 (V:H). The
same procedure was applied to a 2,300-foot
stretch of shoreline between the Port of Indiana
Industrial Complex and Gary. Here the
calculated beach slope was 1:15 (V:H).

Since the trend in lake levels between the
1951/52 aerial photograph and 2010 was a drop
in water level of 2.25 ft, and the former lakebed
in 1951/52 is now exposed due to lower water
level conditions, the nearshore slope was also
calculated between the 570 and 580 ft contours
for the shoreline between Michigan City and the
Port of Indiana Industrial Complex. Based on
the detailed LIDAR bathymetry, an average
nearshore slope of 1:35 (V:H) was calculated.
This slope (1:35) was used to correct the
shoreline change transects described in the
following paragraphs.

To measure the change between these two
shorelines, Baird has developed a tool that
automates the process of measuring transects
between the shorelines at a user defined interval
(Zuzek et al, 2003) along a fixed baseline. For
this study area, an interval of 66 feet was chosen,
resulting in 1,450 transect lines measuring the
difference in the shoreline position from
1951/52 and 2010. The individual transects are
coded with information such as length, angle
and trend (erosion/accretion). The length of
each individual transect was corrected in our
spreadsheet to account for the lakeward
position of the 2010 shoreline due to a lake level
that was 2.25 feet lower than the conditions that
existed in 1951/52. The corrected transect
information was used to characterize the change
in shoreline position at the individual transects
and establish regional trends or reaches within
the study limits.

RESULTS

The study area from Michigan City to Gary
Indiana has been sub-divided into seven reaches
based on the recorded long term shoreline
change trends. The reach name, length, trend
and average shoreline change rate is summarized
in table 2 and visually in the figures attached at
the end of this report. To note that the erosion
transects are shown in red and the accretion
transects are depicted in yellow.
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TABLE 2: SHORELINE REACHES AND LONG-TERM TREND (1951/52 10 2010)

1951/52 to 2010

Approximate

Average Shoreline

Length Change Rate

Michigan City

A Mount Baldy Erosion Zone 11,300 ft Erosion 4.5 ft/yr

B Beverly Shores to Dune Acres 42,600 ft Dynamically Stable n/a

c Port of Indi.ana Industrial 7,700 ft Accretion 7.6 ft/yr
Complex Fillet Beach

Port of Indiana Industrial Complex

D Burns Wa.terway Small Boat 3,900 Accretion 2.1 ft/yr
Harbor-Fillet Beach

E Town of Ogden Dunes 3,900 ft Erosion 2.7 ft/yr

Gary Indiana / U.S. Steel

F West Beach to Miller 15,100 ft Dynamically Stable n/a

G Gary USX Steel Harbor-Fillet 11,500 ft Accretion 5.1 ft/yr
Beach

Notes:

ft = feet

ft/yr = feet per year

u.s. = United States

The shoreline transects for the study area are
plotted in detail on a series of formatted map
panels and attached to this report. Each map
presents the 1951/52 photograph with the
1951/52 and 2010 shorelines and the 2010
photograph with the 1951/52 and 2010
shorelines overlaid. On these maps, the
shoreline position was not corrected. However,
the individual transect measurements were
corrected for the shoreline change rates
reported in table 2 above.

It is also worth noting that the 1971 shoreline is
also included on the individual map tiles. The
difference in the lake level from 1951/52 to 1971
was 0.25 ft and thus the actual positions can be
compared without a correction. This photo
series was selected for the analysis since it
corresponded closely to the post-construction
era for the Port of Indiana and Gary. A summary
of the shoreline change analysis results is
presented as follows.

Reach A: Downdrift of the Michigan City jetties
and the steel sheet pile wall protecting the
NIPSCO property, the Mount Baldy erosion
zone extends approximately 2 miles. The long-
term erosion rate for this reach is 4.5 ft/yr.
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Without the ongoing nourishment program, the
erosion rate would be even higher.

Reach B: This reach extends from the Beverly
Shores community to the western limits of the
Dune Acres, a total distance of 8 miles. Between
1951/52 and present, once the transect
measurements were corrected for lake level
differences, the average rate of change was
accretion of approximately 0.3 ft/yr (which is
likely within the error limits of the analysis). The
present waterline position is heavily influenced
by the current period of low lake levels. Once
high lake levels return, a considerable amount of
this accreted beach will erode. Also, for many of
the transects, the trend from 1951/52 and 1971
was actually erosion. Therefore, this portion of
the study area has been classified as dynamically
stable. In other words, both periods of erosion
and accretion have occurred and will occur in
the future. The product of these shoreline
fluctuations is a net change of close to zero.

The dynamic nature of this shoreline is further
highlighted by the 1951/52 to 2010 shoreline
comparison for the Beverly Shores area.
Although the beach has migrated lakeward from
1951/52 to 2010, some of cottages that were




located lakeward of the road are now gone. It is
possible they were lost or damaged during the
high lake period between early 1970 and late
1990. The visible waterline in the 1971 photo
series confirms that parts of the shoreline
eroded during this period of high lake levels.

Reach C: The upderift fillet beach at the Port of
Indiana Industrial Complex is 1.5 miles in length
and has been rapidly accreting since the port was
constructed. The average accretion rate is 7.6
ft/yr. Without the Port of Indiana Industrial
Complex, this sediment would be spread along
the beaches of Ogden Dunes to Marquette Park.

Reach D: Since the construction of the jetties at
the mouth of the Burns Waterway Small Boat
Harbor, the relatively straight 1971 shoreline is
re-aligned against the jetties. The average
accretion rate from 1951/52 to 2010 is 2.1 ft/yr)
for a distance of approximately 0.75 miles.
However, based on the position of the 1971
shoreline, it appears the sand in this sub-cell has
just migrated into the present fillet beach (not a
net gain to the sub-cell).

Reach E: The beach fronting the Town of
Ogden Dunes community has a long-term
erosion rate of 2.7 ft/yr, which is attributed to
the sediment starved conditions created by the
Port of Indiana Industrial Complex.

Reach F: Between the Port of Indiana Industrial
Complex and Gary USX Steel Harbor, 2.8 miles
of shoreline is classified as dynamically stable.
Although the average transect change rate was
accretion of 0.65 ft/yr, this rate of change is
considered to be within the error of the analysis
and is also highly influenced by the present low
water conditions. The position of the 1971
shoreline was very similar to the 1951/52
conditions. The present wide beach conditions
could change significantly during average or
high lake levels.

Reach G: The fillet beach adjacent to the Gary
USX Steel Harbor-east breakwater is 2.2 miles in
length and features an average accretion rate of
5.1 ft/yr. A significant volume of sediment has
accumulated in this region and this process will
continue, especially if dredging around NIPSCO
intake and mechanical bypassing continue. At
some point in the future, sediment will migrate
along the outer limit of the Gary USX Steel
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Harbor and some will accumulate in the
navigation channel.

USACE INDIANA SHORELINE
MONITORING REPORT (2008)

The USACE has been nourishing the shoreline
downdrift of Michigan City since 1974. In 2008 a
comprehensive monitoring report was prepared
to review the shoreline evolution between
Michigan City and the Port of Indiana using
aerial photographs and beach profile surveys.
The following bullet points highlight key
findings relevant to the present investigation for
Indiana Dunes National Lakeshore:
=  Between 1974 and 2004, nourishment
was placed on the beach immediate east
of Mount Baldy on 11 out of 30 years. A
total of 925,000 cubic yards was placed
from upland sources and sediment
bypassed at Michigan City, for an annual
average of approximately 30,800 cubic
yards.
= Baird’s (2004) sediment budget study
determined there was a 105,000 cubic
yard deficit at Mount Baldy due to the
sand trapped at Michigan City.
Therefore, despite the substantial effort
to nourish the beaches downdrift of the
harbor, erosion will continue until this
deficit is substantially reduced.
= Since the focus of the investigation was
monitoring downdrift shoreline
evolution following the beach
nourishment, aerial photographs were
analyzed from 1979, 2000 and 2005. A 2
ft contour was derived from the
photographs by digitizing the shoreline
and adjusting the position landward or
lakeward using a fixed beach slope. A
fourth 2 ft contour was derived from a
1997 SHOALS survey of the study area.
= Shoreline change measurements were
made of 400 ft intervals along a baseline
from 1979 to 2005, then annualized as
ft/yr. Qualitative descriptors were also
generated for the measurements at 400 ft
intervals. Figure 18 from the USACE
report is reproduced in this report.
= The shoreline change analysis generally
identified similar trends to the results
summarized in this report, with
significant erosion fronting the Mount
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Baldy dunes even in light of the beach
nourishment and a large accretion zone
to the east of the Port of
Indiana/NIPSCO plant. For the central
portion of the shoreline (Beverly Shores
and State Park), the USACE report
identified accretion rates ranging from
“very slow” to “moderate” to a few
isolated cases of “rapid”. The “rapid”
classification appears to be attributed to
sand waves moving along the coastline.
The Baird analysis in this report for the
central region concluded the shoreline
was dynamically stable but it should be
noted the duration of our analysis was
much longer (1952/52 to 2010). From
1951/52 to 1971 the shoreline actually
eroded in some locations, which was
part of the rationale for classifying this
region as dynamically stable. It should
also be noted when positional errors
due to photo registration and digitizing
the shorelines are considered, small
rates of change actually fall within the
error limits of the analysis. Refer to
Zuzek et al. (2003).

» Nine beach profiles offshore of Mount
Baldy were analyzed from 1997 to 2005.
Based on a 3 dimensional surface
comparison of the raw point data, the
net lakebed change was a small gain of
0.1 ft (averaged across the entire area).
Refer to the figure reproduced in this
report. It should be noted that the
change was not uniform, with significant
accretion at the shoreline (0 to +6 ft).
This accretion was likely attributed to
both the beach nourishment program
and the significant drop in lake levels
from 1997 to 2005. Offshore of the
beach, there are significant areas were
lakebed erosion ranging from 1 to 4 feet
were documented. As the lakebed in this
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region is presumed to be exposed glacial
sediment (lacustrine clay), this erosion
represents the permanent removal and
lowering of the lake bottom. This
finding is an important design
consideration for developing long-term
shoreline stabilization options for the
park in the future.

DREDGING AND BEACH
NOURISHMENT SUMMARY

Dredging and beach nourishment data in the
project area has been compiled from various
sources. This data, together with the shoreline
evolution analysis, will provide useful
information in support of the shoreline
restoration alternatives. The dredging and beach
nourishment records for Michigan City were
assembled by the USACE-Chicago District from
1920 to 2000. Data for Burns Harbor Waterway,
Burns Small Boat Harbor and NIPSCO/Bailly
Intake has been summarized from USACE from
1980 to 2009. The Mount Baldy beach
nourishment data has been assembled from both
NPS and USACE data.

Michigan City

The historical records provided the year and
volume of sediment removed from the lake bed,
but the location of the dredging is not specified.
Consequently, the location of the dredging is
categorized as: inner harbor, outer harbor,
combined inner and outer harbor or unknown.
The results of this analysis are presented
graphically for the period of 1920 to 2000 in
figure 6. The individual colored symbols indicate
the location of the dredging, while the green line
is the cumulative yearly total, regardless of
location.
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The Beverly Shores area was nourished only
between 1986 and 1999, with an average
quantity of 52,000 cubic yards per dredging
event. No other nourishment records were
found. Table 3 shows a summary of the Burns
Waterway, Small Boat Harbor, and
NIPSCO/Bailly quantities dredged.

TABLE 3: DREDGING SUMMARY FOR BURNS
WATERWAY
SMALL BOAT HARBOR (1980 TO 2009)

Project ‘ Year ‘ Qty. (cyds)
2009 49,000
2008 55,000
Burns Waterway Harbor 2007 100,0000
1996 266,000
1986 67,000
2009 80,000
Burns Small Boat
Harbor 2000 143,000
1985 59,000
2009 110,000
NIPSCO Intake 2008 105,000
(USACE Dredging) 2007 228,000
2006 30,000
1999 165,000
1997 146,000
1995 118,000
NIPSCO Intake 1992 209,000
(USACE Dredging) 1989 288,000
1986 320,000
1982 218,000
1980 275,000
Total 3,3031,000

Mount Baldy

The beaches fronting Mount Baldy have been
nourished since 1974. A total of 792,884 cubic
yards have been trucked to the site from upland
sources and placed on the beach. In addition,
371,373 cubic yards of sediment dredged
hydraulically from the Michigan City Harbor
has been placed on the beach. When annualized,
approximately 31,465 cubic yards of sand has
been placed since 1974 as a long-term average
quantity. To note this is a lot less than the
calculated 105,000 cubic yards deficit needed
due to the sand trapped at Michigan City.

Therefore, despite the efforts to stabilize the
shore, the beach and dune continue to erode at
Mount Baldy. A summary of the Mount Baldy
beach nourishment is presented in table 4.

TABLE 4: BEACH NOURISHMENT FOR MOUNT BALDY
(1974 10 2008)

Michigan
City Harbor
(Hydraulic
Dredging)
Qty. (cyds)

Upland

(Trucking)
Qty. (cyds)

Project Year

2010 56250

2008 17,273 30,159
2007 17,273
2005 9500 13,962
2004 17,500
2003 52,298 51,119

2001 42,750

Mount Baldy 2000 85,251

Beach
1999 36,000

Nourishment*
1998 107,000

1997 73,000

1996 57,000 48,201
1992 74,642
1987 68,039
1981 80,000
1974 227,000

Total 792,844 371,373

Notes:

cyds = cubic yards

qty = quantity
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Appendix C5: Detailed Shoreline Change Measurements
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APPENDIX D: SPECIES LISTS

D1: REACH 1 ENDANGERED, THREATENED, AND RARE PLANT SPECIES LIST

D2: REACH 2 ENDANGERED, THREATENED, AND RARE PLANT SPECIES LIST

D3: REACH 3 ENDANGERED, THREATENED, AND RARE PLANT SPECIES LIST

D4: REACH 4 ENDANGERED, THREATENED, AND RARE PLANT SPECIES LIST

D5: SUMMARY OF PARK PLANTS OF CONCERN

D6: PANNE WETLAND SPECIES TABLE

D7: PARK PLANTS OF CONCERN AND LIST OF SPECIES OCCURRING IN THE DUNE COMPLEX
D8: WILDLIFE SPECIES OF CONSERVATION CONCERN

D9: BIRD SPECIES OF CONSERVATION CONCERN

D10: SUMMARY OF BENTHIC SPECIES IN LAKE MICHIGAN NEARSHORE
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APPENDIX E: CONCERN RESPONSE REPORT

ARCHAEOLOGY - SHIPWRECKS — ADDITIONAL RESOURCES

ARCHAEOLOGY - SHIPWRECKS - COASTAL PROCESSES

PLAN - CULTURAL RESOURCES

PLAN - CULTURAL RESOURCES - ADDITIONAL DOCUMENT REVIEW

PLAN - CULTURAL RESOURCES - THANK YOU

BEACH NOURISHMENT - GENERAL- AQUATIC FAUNA

BEACH NOURISHMENT - GENERAL—- CLIMATE

BEACH NOURISHMENT - GENERAL- FREQUENCY

BEACH NOURISHMENT - GENERAL— SAND

BEACH NOURISHMENT - MT. BALDY - SAND

BEACH NOURISHMENT - PORTAGE LAKEFRONT - OTHER

COBBLE BERM - COST, ENGINEERING, AND SHORELINE DYNAMICS

COBBLE BERM - HABITAT - CLAY VALLEY [NEW]

COBBLE BERM - HABITAT - INVASIVES

COBBLE BERM - NAVIGATIONAL / RECREATIONAL HAZARD

CoBBLE BERM - COBBLE - PHYSICAL MAKE-UP, INTEGRATION, AND MOVEMENT
ALTERNATIVE DEVELOPMENT PROCESS

CHOOSING BY ADVANTAGES PROCESS FOR SELECTION OF THE PREFERRED ALTERNATIVES
DEVELOPMENT OF COSTS

REQUIREMENT FOR FURTHER STUDIES

REACHES 1 AND 2 NEW ALTERNATIVE PROPOSED AND REACHES 3 AND 4 NEW ALTERNATIVE PROPOSED
REACHES 1 AND 2 NEW MITIGATION PROPOSED AND REACHES 3 AND 5 NEW MITIGATION PROPOSED
ALTERNATIVES ELIMINATED: HARDENED STRUCTURES

DESCRIPTION OF NO ACTION ALTERNATIVE

PROPOSED MODIFICATION TO REACHES 1 AND 2 PREFERRED ALTERNATIVE

REACHES 1 AND 2 PREFERRED ALTERNATIVE GENERAL QUESTIONS

PROPOSED MODIFICATION TO REACHES 3 AND 4 PREFERRED ALTERNATIVE
CONSULTATION AND COORDINATION - GENERAL COMMENTS



IMPACT ANALYSIS: GENERAL METHODOLOGY FOR ESTABLISHING IMPACTS / EFFECTS

IMPACT TOPICS DISMISSED FOR DETAILED ANALYSIS: WATER QUALITY

ISSUES: CLIMATE CHANGE

PLAN IMPLEMENTATION AND SIGNAL OF FUTURE INTENT: REMOVAL OF HARDENED STRUCTURE
PURPOSE AND NEED IS NOT VALID OR SUBSTANTIATED

COST OF IMPLEMENTING THE PROJECT IS PROHIBITIVE

COMPLIANCE WITH FEDERAL, STATE, AND LOCAL LAwW

PARK LEGISLATION / AUTHORITY

PARK OPERATIONS: EFFECTS OF PROPOSAL AND ALTERNATIVES

THREATENED AND ENDANGERED SPECIES AND SPECIES OF CONCERN: IMPACT OF PROPOSAL AND ALTERNATIVES
TERRESTRIAL HABITAT: IMPACT OF PROPOSAL AND ALTERNATIVES

TERRESTRIAL MANAGEMENT PROPOSED ACTIONS



CONCERN RESPONSE REPORT

The Shoreline Restoration and Management Plan/Draft Environmental Impact Statement (EIS)
was made available for public review and comment during a 60-day period ending September 13,
2012. A total of 99 correspondence were submitted.

Substantive comments on the EIS focused on several topics, including issue with varying
associated impacts to the environment, private lands, as well as others. The largest numbers of
comments were related to the cobble berm associated with draft alternative E and its potential
impacts to the shoreline, recreation, and private properties. A summary of the public comments
received and the park responses to those comments are provided below.

ARCHAEOLOGY - SHIPWRECKS - ADDITIONAL RESOURCES
Concern Statement:

The EIS does not address all of the submerged cultural resources within the project’s Area of
Potential Effect (APE). The resources include shipwrecks that have been researched and mapped
by the Indiana Coastal Management Program. The existence of these shipwrecks was mentioned
at initial scoping meetings for the Shoreline Management Plan, and we would like to see
acknowledgement of these cultural resources included in the Final EIS. Some new research is
available now on these resources but was not referenced in the plan.

Response:

On pages 26 and 27 of the section, “Impact Topics Dismissed from Further Consideration,”
information about the J.D. Marshall (12PR0723) and the Muskegon (12LE0381) sites, which are
within the APE for the proposed project, is provided; shipwrecks outside of the APE were not
mentioned because they would not be affected by the project.

As a public document, the plan/EIS cannot disclose details and specific site locations of
archeological resources. The noted section provides a general historic overview of the project
area, but as a resource topic dismissed from detailed analysis there is no requirement to detail all
the specific sites.

ARCHAEOLOGY - SHIPWRECKS - COASTAL PROCESSES
Concern Statement:

The EIS is unclear about the effects the various alternatives, including the preferred alternative
with the submerged berm, would have on submerged archeological sites located along the
shoreline. Some of the effects will be direct, such as the potential to place the berm within the
boundaries of sites, increasing sediment flow that would cover several archeological sites, or
accelerate the scouring of the lake bed at these locations. We believe that a more detailed
assessment should address the potential direct and indirect impacts the proposed project
activities may have on submerged cultural resources.
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Response:

National Park Service (NPS) archeologists disagree with the presumption that nourishment
material would adversely affect historic and archeological sites by accelerating the scouring effect.
Nourishment activities have been conducted in the area since 1974 with no evidence of such
adverse effects. Additional analysis would be conducted at the time of construction/nourishment
activities to verify that the submerged resources would not be adversely affected. The illustration
of the berm in the draft EIS associated with alternative E was not drawn to scale and gave the
impression that stone would be placed directly on submerged resources. This was never the case.
Because of concerns expressed about alternative E, a new alternative, F has been developed that
meets the needs and objectives of the plan without the construction of a berm. A letter would be
prepared by Indiana Dunes National Lakeshore personnel and submitted to the Indiana state
historic preservation officer (SHPO) that would provide a more detailed description of the
cultural resources in the project area and discuss potential effects to these resources. Per Section
106 of the National Historic Preservation Act (NHPA), implementation of the project would not
proceed until the Indiana SHPO concurs with the National Park Service on a determination of
“no adverse effects” to historic or archeological resources. However, with the new alternative, it
is not anticipated that any of the proposed activities would alter the natural littoral drift pattern.

PLAN - CULTURAL RESOURCES
Concern Statement:

Effects of this project on submerged cultural resources have not been addressed within the draft
EIS, and as such we disagree with the determination that the alternatives would have no effect on
cultural resources. In addition, it would seem that the submerged cultural resources have not
been addressed with regard to Section 106 of NHPA.

Response:

The National Park Service has already initiated consultation with SHPO.

The National Park Service does not believe that putting sediments into the water will have an
adverse effect on submerged resources, and no sediment would be placed directly on resources
during nourishment activities under any alternative.

The illustration in the draft EIS of the berm in alternative E was not to scale and gave the
impression that stone would be placed directly on submerged resources. This was never the case.
However, because of concerns expressed about alternative E, a new preferred alternative has
been developed that meets the needs and objectives of the plan without the construction of a
berm.

PLAN - CULTURAL RESOURCES - ADDITIONAL DOCUMENT REVIEW

Concern Statement:

Previous and current research which addresses submerged cultural resources along Indiana’s
shoreline should have been reviewed during the preparation of the draft EIS. The potential effects
of the proposed project on the submerged resources were only addressed in a generalized
manner - the effects of each of the alternatives were not adequately defined.
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Response:
The cited previous and current documents will be reviewed by an NPS archeologist.

As noted by one of the commenters, some of the new research was unavailable to the National
Park Service when the draft was developed. References will be included to the commenters report
in the bibliography.

Under the new preferred alternative, the National Park Service will not be placing cobble on
submerged resources.

The National Park Service has already initiated consultation with SHPO.

PLAN - CULTURAL RESOURCES

Concern Statement:

There are no archaeologists included on the list of “Preparers and Consultants,” nor was any
reference made to the NPS’s submerged cultural resource team.

Response:

The list of “Preparers and Consultants” will be revised to reflect the NPS archaeologist Jay
Sturdevant on the plan/draft EIS planning team.

Concern Statement:

It is recommended that the NPS include the following conditions within the draft EIS (1) Section
106 of the NHPA would be completed; (2) the Indiana SHPO would be consulted on any
proposed project activity; (3) an archaeological survey would be conducted; and

(4) archaeological sites would be avoided or mitigated) as well as the assessment of potential
impacts in each applicable section of the draft EIS in regards to cultural resources. It is also
recommended that a current records review be conducted to identify all known archaeological
sites within the area.

Response:

The park has initiated consultation with the SHPO. Additional analysis would be conducted at the
time of construction/nourishment activities to verify that the submerged resources would not be
adversely affected. A letter would be prepared by Indiana Dunes National Lakeshore personnel
and submitted to the Indiana SHPO that would provide a more detailed description of the
cultural resources in the project area and discuss potential effects to these resources. Per

Section 106 of NHPA, the National Park Service would seek a determination of “no adverse
effects” to historic or archeological resources from the Indiana SHPO.

The National Park Service will include in the final EIS the conditions that the Indiana SHPO will
be consulted on any proposed project activity in addition to the mitigation already included in the
draft EIS in chapter 2 (page 50) that states, “areas selected for construction and beach
nourishment activities would be surveyed to ensure that cultural resources (i.e., archeological
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sites, historic structures, and cultural landscapes) in the area of affect are identified and protected
by avoidance or, if necessary, mitigation measures.”

BEACH NOURISHMENT - GENERAL - AQUATIC FAUNA

Concern Statement:

The EIS is unclear how it addresses terrestrial and aquatic site disturbance issues within the APE.
Fish displacement and potential effects on fish spawning should be minimized, and localized
effects on benthic communities should be examined. Further, on-site best management practices
(BMPs) need to be incorporated to protect adjacent habitats, and efforts taken to prevent impacts
to threatened and endangered species.

Response:

Displacement of fish assemblages would be minor and limited in scope. Fish would tend to avoid
the immediate placement area, but would remain in the coastal system and return once conditions
return to normal (Horvath 1999). While the displacement would be limited, the park service will
work with the Indiana Department of Natural Resources (IDNR), who has permitting authority
over beach fill operations, to time beach nourishment events to minimize these impacts. Beach
nourishment at reaches 1 and 3 has been ongoing, off and on, for the past 25 years or more. These
nourishment activities have all been coordinated with IDNR, and to date there have been no
long-term impacts associated with fish displacement.

Since beach nourishment activities have been going on for some time, it is likely the current
composition of the benthic community in the shoreline affected by beach nourishment is a
reflection of those activities. The activities would be detrimental to individual benthic organisms
or localized communities within the affected shoreline, but would not significantly alter the
benthic populations in the Southern Lake Michigan shoreline as a whole.

Impacts to terrestrial systems from the active beach fill operations are also associated with beach
nourishment. Appropriate BMPs would be used when applicable. Typical construction site BMPs
that would not be applicable to beach nourishment would include those associated with filling
riparian wetlands (lake/shore interface) and some erosion prevention measures.

In accordance with Director’s Order 77 and Procedural Manual #77-1: Wetland Protection
(January 2012), the NPS classifies wetlands according to the Cowardin system under which the
system definition states that a wetland must have at least one of three attributes. Shorelines and
beaches meet the third attribute: the substrate is non-soil and is saturated with water or covered
by shallow water at some time during the growing season of each year. Per Procedural Manual
#77-1, the interface between Lake Michigan and the beach is considered wetlands and as such
needs to have a Wetlands Statement of Finding completed. Procedural Manual 77-1, section 4.2
“Excepted Actions” identifies certain types of activities that require modified approaches to
achieve the objectives of E.O. 11990 while reducing delay and paperwork. “Excepted Actions”
described in this subsection are those actions that may be excepted from the Statement of
Findings requirements described in sections 5.3.4 and 5.3.5 and the compensation requirements
discussed in section 5.2.3 of these procedures. The specific exception is (h) Actions designed to
restore degraded (or completely lost) wetland, stream, riparian, or other aquatic habitats or
ecological processes. For this exception, “restoration” refers to reestablishing environments in
which natural ecological processes can, to the extent practicable, function as they did prior to
disturbance.
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Due to the nature of beach nourishment as a mitigative measure to protect beach “wetlands” the
National Lakeshore completed a sediment compatibility analysis (Morris and Eshlemen 2011) for
the most probable beach nourishment sources and submitted to the NPS Water Resources
Division requesting an exemption from the Rule. The sediment compatibility analysis
demonstrated that beach nourishment materials form in-lake sources were sufficiently
compatible to grant the requested exemption.

Typically BMPs are put in place to prevent the excessive erosion of disturbed lands and limit the
mobility of those suspended sediments. These measures are not applicable in this instance as they
are in direct contradiction with the intended outcome of the beach nourishment (i.e., sediment
transport).

BEACH NOURISHMENT - GENERAL - CLIMATE
Concern Statement:

Figures illustrating beach nourishment areas in the EIS are unclear and out of scale and the
operational details for the sand bypass system are unclear during the winter months. We suggest
using an adaptive management approach to determine beach nourishment needs through time,
and that dredged sands be kept in the littoral system and not disposed of offshore.

Response:

The current preferred alternative is to primarily use nourishment material from dredged and
non-dredged sources with onshore placement. There is no intent to dispose of sediments
offshore. The specific source of the material would be determined in coordination with the
IDNR.

The images in figure 3-5 are conceptual, depicting the general areas identified for beach
nourishment under the alternatives presented; specific nourishment events could take place
anywhere within these general areas. Often beach nourishments in the past have been tied to
necessary dredging operations at adjacent harbor facilities. Since these harbors are the primary
blocking mechanism of littoral sediment transport with the National Lakeshore, they routinely
need maintenance and associated funding needed to maintain these harbors vary depending on a
number of complex factors. This inherent uncertainty tied to maintenance operation facilitates
the need for the EIS to capture a wide range of placement volumes. This does not preclude the
modeling studies that have shown that the 105,000 yds’ for reaches 1 and 2, and 74,000 yds’ for
reaches 3 and 4 of nourishment volumes proposed in the draft EIS would be required for the
foreseeable future without respect to maintenance dredging needs.

For alternatives that include the proposed sand bypass system, the bypass system would be

located below the frost line and the pump systems would require on-going maintenance to
properly function following the winter months.
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BEACH NOURISHMENT - GENERAL - FREQUENCY
Concern Statement:

The EIS does not provide sufficient variety in the range of alternative with respect to placement
years. We suggest the EIS consider a wider range of placement options that incorporate
placement frequency at more than just 1 and 5 years. We recommend alternative C-1 for reaches 3
and 4.

Response:

There are seven alternatives for reaches 1 and 2 and four alternatives for reaches 3 and 4, fora
total of 11 alternatives presented in the draft EIS. In addition, alternatives that were considered
but eliminated from further consideration are discussed in Chapter 2. The analysis of annual and
5-year nourishment frequencies captures a reasonable range for nourishment activities. There
could be a limitless amount of variation that could conceivably be analyzed as alternatives (such
as nourishment intervals between 1 and 5 years, and variations in quantities and placement
length); however, the National Park Service believes the alternatives selected represent a
reasonable spectrum, and that inclusion of multiple sub-variations would present no additional
benefit in presenting the most environmentally acceptable and cost-effective plan.

This plan will not preclude necessary maintenance dredging up-drift of either reaches 1 or 3, however it

should be understood that maintenance dredging alone will not provide quantities of sediment necessary
to satisfy the sediment deficit at these sites. The intent was to fulfill the sediment deficit at reaches 1 and 3
regardless of other actions, such as maintenance dredging, which does not provide the quantities needed.

The preferred alternative for reaches 3 and 4 has been revised to alternative C-1 with annual
nourishment.

BEACH NOURISHMENT - GENERAL - SAND
Concern Statement:

The EIS is unclear in defining the physical, chemical, and biological condition of acceptable beach
nourishment sand. Methods for identifying acceptable sources should be clearly defined, and
priority should be placed on using dredged source material rather than trucked in materials.

Response:

The current preferred alternative is to use nourishment material from a dredged source with
onshore placement. The dredging source would be determined during the permitting process,
based on consultation with local stakeholders and consideration of engineering constraints.

The lakeward boundary of the park extends 300 feet from the ordinary high-water mark into
Lake Michigan, This shoreline area is highly dynamic and, for most of the 13 miles of shoreline
within the park, is sediment limited (in need of nourishment). Dredging materials from within the
park boundary is impractical and directly contradictory to the objectives of the plan/EIS.
However, sediments that have accreted further offshore in the vicinity of both the Michigan City
Harbor and Burns International Harbor continue to cause problems with both navigation and
industrial uses due to their excess. These two locations have been identified as the most probable
donor locations for beach nourishment sediments. As such, the National Park Service has
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assessed the physical, chemical, and biological conditions of the target nourishment areas and
performed a sediment compatibility analysis (Morris and Eshlemen 2011; Simon et al. 2012) to
ensure those accreted donor nourishment materials meet the desired criteria.

The intent of beach nourishment is to replicate, with donor materials, the ambient condition such
that the nourished condition is indistinguishable physically, chemically and biologically from the
ambient or native condition. To establish the ambient condition for beach nourishment activities
within the Indiana Dunes National Lakeshore, the park used a geometric design to characterize
both long-shore and cross-shore variability in sediments by collecting grab samples from 70
locations (nodes) within a 100 by 90 meter sampling zone. Nodes were arranged in a staggered
grid formation maintaining 10 meters distance from each adjacent node. Sampling zones were
arranged such that approximately half the nodes would fall on land while the other half would be
in the water. Samples within each nourishment area were composited and analyzed for sediment
chemistry, toxicity, grain size characterization, porosity, and compaction. Specific methods and
results from these analyses can be found in Simon et al. 2012.

The text for the no action alternative in reach 1 will be revised to include nourishment from both
mined and dredged sources.

BEACH NOURISHMENT - MT. BALDY - SAND
Concern Statement:

The EIS is unclear in defining the beach nourishment target area within reach 1. The EIS refers to
Mt. Baldy, but we question if the EIS should indicate Crescent Dune which is adjacent to Mt.
Baldy to the east? Additionally, the EIS repeatedly suggests sand mining updrift of Michigan City
Harbor. However, little information is provided on the implication to Michigan City Beaches
should this occur. We recommend the EIS focus more attention on utilizing those sands that have
bypassed the Harbor.

Response:

The current preferred alternative is to use nourishment material from a dredged source with
onshore placement. The EIS has used the term Mt. Baldy because it is a readily recognized
landmark, but the nourishment would actually take place at the adjacent Crescent Dune.

The preferred alternative has been revised to a new hybrid alternative F which includes annual
beach nourishment with a mix of small natural stone at the shoreline of reach 1. The source
location of the nourishment material would be determined in coordination with IDNR in areas of
accretion so that dredging activities would not disturb areas of equilibrium. Alternative sources
would be identified prior to implementation of the alternatives. Accretion areas have been
identified as source locations and dredging would bring these areas to more closely represent
natural shoreline processes. In the event that an identified source is not appropriate, an alternate
location would be selected. The text in the plan/EIS has been revised to reflect coordination with
IDNR for selection of nourishment source material.

With regard to the concerns that the National Park Service focus more on utilizing the sediments
that have bypassed the Michigan City facility, the sediment budget calculated for reaches 1 and 2
clearly indicate that there is insufficient sediment getting beyond that facility. Therefore the EIS
indicates a desire to obtain sediments that are trapped by that facility and return them to the
shoreline system.
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Note that because lake levels have dropped, more beach is visible; however, that does not mean
that the beach is building up. The Mt. Baldy area continues to be exposed to continued erosion
which would be more pronounced as lake levels rise again.

BEACH NOURISHMENT - PORTAGE LAKEFRONT - OTHER

Concern Statement:

The preferred alternative for reach 3 will provide too much sand in one slug and will have
unintended effects on navigational access to Burns International Harbor. Increased frequency of
small slugs of sand will prevent excessive navigational issues and will also allow for seasonal needs
dictated by extreme weather events to be addressed more directly.

Response:

Under the discussion of alternative C-5: Beach Nourishment via Dredged Sources, 5-Year
Frequency in Chapter 2 (page 67), the text states, “Sediment could be captured by the federal
channel at the Burns International Harbor, which could increase maintenance dredging costs.”
The National Park Service acknowledges that dredging would be required to reestablish more
natural flow as more sediment in the water would naturally migrate into the waterway.

Dredging is currently conducted by the U.S. Army Corps of Engineers (USACE) as a duty to
maintain navigation of the harbor; National Park Service assumes that the USACE would
continue to maintain the harbor during storm events if nourishment material from reach 3 is
deposited in the harbor through natural wave action. While wave induced deposition of
sediments into the harbor are unavoidable natural consequences of operating a harbor along
southern Lake Michigan that blocks littoral sediment transport, the National Park Service realizes
that placing an entire 5-year sediment deficit volume of nourishment material on the beach at
Portage Lakefront and River Walk (alternative C-5) may exacerbate navigational issues at the
harbor beyond that which would naturally occur. Thus, the preferred alternative for reaches 3
and 4 has been changed to alternative C-1 with annual nourishment which was assessed in the
draft EIS. Under alternative C-1 only the annual sediment deficit would be placed in a given year.
Any harbor maintenance issues associated with this placement volume should be consistent with
natural conditions.

COBBLE BERM — COST, ENGINEERING, AND SHORELINE DYNAMICS
Concern Statement:

The EIS does not sufficiently discuss: the scope of the cost of implementing alternative E,
Submerged Cobble Berm; the engineering specifications and functional application of the cobble
berm technology in Lake Michigan; or the cobble berms effects on wave and current dynamics
along the shoreline. The cobble berm would modify the existing shoreline dynamic and push the
erosion problem further to the west along reach 2.
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Response:

Due to the conceptual nature of the alternative presented in the Draft EIS, the costs were
estimates based upon professional judgment. The estimated cost for alternative E, Submerged
Cobble Berm and Beach Nourishment, Annual Frequency was $20.4 million. It was recognized
that additional engineering studies would be necessary to implement the alternative. However, a
hybrid alternative (alternative F), which incorporates the full diversity of nourishment materials
using an approach other than the berm, has been developed as the new preferred alternative. This
alternative, consisting of annual nourishment with a mix of small natural stone at the shoreline at
reach 1, incorporates desired aspects of multiple alternatives which will meet park purposes and
objectives, yet addresses public concern with the draft preferred alternative E. There is no reason
to believe that nourishment activities in Reach 1 would cause erosion problems further west down
the shore in Reach 2.

COBBLE BERM - HABITAT - CLAY VALLEY
Concern Statement:

The EIS does not fully address the effects of the cobble berm on existing lake-bottom conditions.
The cobble would increase down-cutting and threaten unique offshore “clay valley” habitats used
for fish spawning.

Response:

The Indiana Dunes National Lakeshore shoreline within reach 1 is currently experiencing a high
rate of erosion. The sandy substrate at the base of Mount Baldy has eroded away, exposing a clay
layer that is now being undercut by wave action. The cobble berm would decrease rather than
increase down-cutting,

The submerged cobble berm would be comprised of aggregate material from local glacial deposits
which would be re-distributed across the lake bottom by natural wave action. The distribution
would move the smaller aggregate closer to the shoreline, while the larger material would
generally stay within a few feet of the submerged cobble berm. Distribution would be variable,
depending on the intensity of storm events. Prior to breakdown of the submerged cobble berm,
wave energy within the nearshore would be dissipated, thus increasing the likelihood of sediment
retention in the nearshore. After the submerged cobble berm has been spread along the lake
substrate, lakebed down-cutting would decrease as the aggregate material would create a
protective layer.

The region of the clay utilized by yellow perch for spawning lies in 30 plus feet of water. The
30-foot depth is beyond the depth of closure where active wave energy would transport the
cobble material; therefore, the material would not be expected to move into the clay valley
depressions and impact the yellow perch populations.

However, the hybrid alternative (alternative F), which incorporates the full diversity of natural
sediment aggregate using an approach other than the berm, has been developed as the new
preferred alternative. This alternative, consisting of annual nourishment with a mix of small
natural stone at the shoreline at reach 1, incorporates desired aspects of multiple alternatives
which will meet park purposes and objectives, yet addresses public concern with the draft
preferred alternative E.
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COBBLE BERM — HABITAT - INVASIVES
Concern Statement:

The EIS does not fully address the ecological consequences of placing large quantities of cobble
on the lakebed, nor does it provide sufficient evidence that these materials are a natural
component of the system. These cobble materials would provide habitat for invasive fish species
and attachment surfaces for both invasive muscles and cladophora adjacent to known yellow
perch spawning habitats.

Response:

Glacial remnants of rock and cobble are common along the dynamically stable shoreline along
reach 1 (Morris et al. 2014). The sandy habitats around Beverly Shores were sampled in the
summer of 2011 to determine sediment composition. Sediment samples were collected from a
matrix of 70 stations distributed both long-shore and cross-shore to capture a 100-meter reach.

No alternative proposed would either promote or hinder Zebra or Quagga mussel populations.
These mussel species already exist in Lake Michigan and none of the proposed alternatives would
alter this fact. Live Zebra and Quagga mussels are infrequently found in the active shoreline
region as the dynamic and abrasive nature of the churning sediment and rock prevents stable
attachment surfaces. In the summer of 2011, over 500 sediment samples were collected using a
sediment dredge from the shoreline affected by beach nourishment. No live Zebra or Quagga
mussels were found, though there were a number of dead shells likely washed in from deeper,
more stable habitats that would be unaffected by shoreline processes.

The abrasive nature of the dynamic shoreline regions also limits the ability of Cladophora to
attach to solid surfaces. The successful integration of natural gravels and stones into the sand rich
composition of the shoreline area of reach 1 will result in a condition that is indistinguishable
from that already existing in dynamically stable down-drift areas (Morris et al. 2014). As there is
currently no excessive cladophora or botulism issue in this area, there is no reason to believe that
restoring reach 1 to a condition approximating conditions in the dynamically stable (Baird 2004)
sections of reach 2 will change.

The shoreline region affected by beach nourishment is not a highly utilized habitat by round
gobies. The dynamic sediment rich habitats found along the southern Lake Michigan shoreline do
not offer the larger interstitial spaces preferred by round gobies for reproduction. While larger
stone substrate is natural to the system (Morris et al. 2014; Hawley and Judge 1969) it is typically
heavily embedded and regularly covered and exposed by the migration of sandbars both long-
shore and cross-shore (Davis and McGeary 1965). National Park Service observations have
shown that round goby presence along the shoreline is limited, and dominated by young
individuals less than 50 millimeters (mm) long, generally considered one year old (MacInnis and
Corkum 2000). From 2010 to 2011, over 240 sampling efforts, spread across 24 shoreline reaches
within the Indian Dune National Lakeshore, were completed. A total of 22,924 individual fish
were collected representing 31 species. Only 82 round goby individuals (0.004% of the total
assemblage) were collected, having an average length of 50 mm. These data are consistent with
other research around the Great Lakes. Moran and Simon (2013) found a similar relationship
with natural gravel/sand substrates in Lake Erie. They observed a significant decrease in both
relative abundance and catch per unit effort of round goby over natural gravel habitats. They
attributed this, in part, to the highly territorial nature of adult male gobies (Jude et al. 1995) and
their potential exclusion of smaller individuals from other, more desirable, habitats (Ray and

452



Appendix E: Concern Response Report

Corkum 2001; Johnson et al. 2005). There is no evidence to suggest the restoration of natural
substrates, through beach nourishment would provide habitat opportunities that do not already
exist along the shoreline. In actuality, research has shown that migration pathways of round
gobies have not been via the shoreline area impacted by beach nourishment (Moran and Simon
2013), rather, they have spread throughout the region via the more stable lakebed pathways in
water depth exceeding 30 feet, beyond the depth of closure, and outside the influence of costal
processes. The clay valleys off-shore of reach 1 reside in approximately 30-feet of water and are
already impacted by round gobies independently of beach nourishment activities. Habitats
affected by beach nourishment are not desirable for round goby reproduction and those round
gobies found in these habitats are small in size and represent only a tiny fraction of the total fish
fauna.

Note that a hybrid alternative (alternative F), which incorporates the full diversity of natural
sediment aggregate using an approach other than the berm, has been developed as the new
preferred alternative. This alternative, consisting of annual nourishment with a mix of small
natural stone at the shoreline at reach 1, incorporates desired aspects of multiple alternatives
which will meet park purposes and objectives, yet addresses public concern with the draft
preferred alternative E.

COBBLE BERM — NAVIGATIONAL / RECREATIONAL HAZARD
Concern Statement:

Figures provided in the EIS do not accurately present the placement of the cobble berm nor does
it provide adequate information on how the berm will be marked to minimize risk to recreational
boating craft.

Response:

It was recognized that additional engineering studies would be necessary to implement the
alternative. The berm was intended to be installed in at least 6 feet of water which should have
been no hazard for recreational boating. However, the potential for creating an attractive hazard
was recognized, and the intent was to provide some temporary warning devices to keep
swimmers away until the berm dissipated. A hybrid alternative (alternative F), which incorporates
the full diversity of natural sediment aggregate using an approach other than the berm, has been
developed as the new preferred alternative. This alternative, consisting of annual nourishment
with a mix of small natural stone at the shoreline at reach 1, incorporates desired aspects of
multiple alternatives which will meet park purposes and objectives, yet addresses public concern
with the draft preferred alternative E.

COBBLE BERM - COBBLE - PHYSICAL MAKE-UP, INTEGRATION, AND MOVEMENT

Concern Statement:

The EIS does not fully address the hydrologic consequences of placing large quantities of cobble
on the lakebed, nor does it provide sufficient evidence that these materials are a natural
component of the system.
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ALTERNATIVE DEVELOPMENT PROCESS
Concern Statement:

One commenter expressed concern that the analysis of impacts in this EIS may be too speculative
because of the conceptual nature of the alternatives. In addition, concerns are expressed about
the length (shelf life) of the EIS at 20 years, rather than a much greater planning horizon.

Response:

The plan/final EIS is a management plan that would provide the partners/players/participants
with guidelines for management decisions specific to shoreline restoration. Following approval of
the plan, the National Park Service would be able to implement annual beach nourishment
procedures outlined within the plan should that opportunity arise in the near future. The
National Park Service believes that the alternatives (which present approaches for shoreline
restoration) in this plan are defined with an overall appropriate level of detail to determine the
general environmental and social effects allowing us to select a proposed alternative. Additional
studies and plans may be necessary to move toward implementation as acknowledged in the
plan/final EIS.

The 20-year period of analysis is National Park Service’s normal planning horizon and is much
more conservative. The National Park Service feels that forecasting out 50 years would be less
accurate and potentially unresponsive to changes in the local environment than the shorter
defined planning period.

CHOOSING BY ADVANTAGES PROCESS FOR SELECTION OF THE PREFERRED
ALTERNATIVES

Concern Statement:
Concern was expressed about the process used to identify a preferred alternative.

Response:

The choosing by advantages (CBA) process is the National Park Service’s method of providing a
recommendation for the preferred alternative. Planning team decisions made during the CBA
process were based on the importance of advantages between the alternatives. This involved
identifying the attributes or characteristics of each alternative relative to the factors described in
the Draft EIS, determining the advantages for each alternative for each factor, and then assessing
the importance of each advantage. The relationship between the advantages and costs of each
alternative were also considered. The CBA process was documented, is reproducible, and
provided the rationale for recommending the preferred alternatives. Note: The alternatives
presented in this plan present general guidelines for shoreline restoration and management.
Site-specific elements within these general guidelines could require coastal modeling and
scientific analysis prior to implementation however this does not preclude beach nourishment
activities resulting from harbor maintenance activities.
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DEVELOPMENT OF COSTS
Concern Statement:

Commenters state that an economic analysis was not part of the plan. Some felt that more
attention to the costs of the proposals would have led to a better evaluation of them. The lump
sum costs were felt to be inadequate. In addition, they question assumptions concerning the
timing of activities, and note that some of the costs concerning the sediment bypass alternative
seem inflated.

Response:

There is a cost comparison presented in Tables 2-2A and 2-2B of the draft EIS, and costs are
included in the text description of the alternatives in Chapter 2. The relationship between the
advantages and costs of each alternative were also considered during the CBA workshop. This
information was used to identify the alternatives that provided the National Park Service and the
public and private partners the greatest advantage for the most reasonable cost. Detailed costs
were not developed due to the conceptual nature of the designs proposed for the alternatives.
Costs estimates were conservatively developed for individual alternatives and did not assume
combined mobilization events. The intent of the statement, “in all reaches of the project area at
the same time” is that shoreline restoration would be implemented across all reaches of the
project area from the implementation of the plan, rather than focusing on one reach and then
another.

The costs associated with the bypass systems are only partially related to the length of the piping
and the initial construction of the system. With alternative D for reaches 1 and 2, the source for
material is located at some point north of the Michigan City Marina. The specific location of
sediments will change periodically as the immediate location for the source for sediment changes.
Sources immediate to the end of the bypass would likely be used first but would deplete over
time. Then sediments from further away from the end of the bypass system would need to be
moved to the bypass system, resulting in increased effort and costs. The source for sediment in
alternative D for reaches 3 and 4, which is nearly half the annual volume needed in reaches 1 and
2,is not likely to change since it is located at the intake for the Northern Indiana Public Service
Company (NIPSCO)/Bailly complex. Besides logistical costs, maintenance costs were also a
factor; with nearly twice the volume, maintenance costs associated with the bypass in reaches 1
and 2 meant greater long term costs.

REQUIREMENT FOR FURTHER STUDIES
Concern Statement:

Commenters requested more analysis of some alternatives. Concerns were expressed about the
potential impacts that needed more study, including impacts that are not necessarily
environmental. Finally, one commenter expressed concern that while the EIS states where further
studies are necessary, it does not clearly state what actions can take place after the finalization of
the EIS process.

460



Appendix E: Concern Response Report

Response:

At this point, it would be premature to provide the level of detail requested by some of the
commenters since it is not known which parties may be participating in the restoration efforts in
the future. As stated in the EIS, operationally the National Park Service cannot accomplish the
proposal actions on its own. Full implementation would require cooperation and coordination
between local, state, and federal agencies. This plan will hopefully initiate a dialogue between
stakeholders, and provides a study of potential solutions going forward. The National Park
Service does believe that while some level of design might be required to proceed, the impact
analysis is sufficient to allow some level of beach nourishment with appropriate consultation, but
without additional compliance concerns.

As stated in the Summary (on page iv) and under “Needed Future Studies and Plans” (page 38),
“Once this plan is completed, many of the nourishment activities proposed under the alternatives
could be implemented without further compliance or study. Other more detailed studies and
plans would be needed before some specific actions could be implemented, including design
specifications.” Nourishment and terrestrial management activities associated with the plan could
be implemented without further compliance or study.

REACHES 1 AND 2 NEW ALTERNATIVE PROPOSED AND REACHES 3 AND 4 NEW
ALTERNATIVE PROPOSED

Concern Statement:

Several commenters asked whether the National Park Service should look into
replacing/modifying certain existing structures that currently interrupt the natural sediment flow
along the shoreline. Other commenters suggested other modifications to the proposed
alternatives by considering a 3-year nourishment interval and inquired about impacts.

Response:

A hybrid alternative (alternative F), which incorporates the full diversity of natural sediment
aggregate using an approach other than the berm, has been developed as the new preferred
alternative. This alternative, consisting of annual nourishment with a mix of natural stone at the
shoreline at reach 1, incorporates desired aspects of multiple alternatives which will meet park
purposes and objectives, yet addresses public concern with the draft preferred alternative E.
Modification of harbor structures would not be within the National Park Service jurisdiction to
implement. As such, modification of NIPSCO pier would not be within the National Park Service
jurisdiction to implement.

The analysis of annual and 5-year nourishment frequencies captures a reasonable range for
nourishment activities. There would be a limitless amount of variation that could conceivably be
analyzed as alternatives (such as nourishment intervals between 1 and 5-years, and variations in
quantities and placement length); however, the National Park Service believes the alternatives
selected represent a reasonable spectrum, and that inclusion of multiple sub-variations would
present no additional benefit in presenting the most environmentally acceptable and cost-
effective plan.
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Timing of heavy machinery mobilization and de-mobilization along with beach closures would be
coordinated to minimize public intrusion. To the extent possible, efforts would be made to
minimize impacts on visitor experience by conducting beach nourishment activities during off-
peak months (i.e., during fall and winter months).

REACHES 1 AND 2 NEW MITIGATION PROPOSED AND REACHES 3 AND 4 NEW
MITIGATION PROPOSED

Concern Statement:

One commenter suggested additional mitigation be spelled out in the final EIS, and requested a
greater commitment to the mitigation already in the EIS.

Response:

The draft EIS was remiss in not properly defining the specific type of wetlands being referred to
on page 48 for mitigation. The National Park Service has adopted the Cowardin definition of
wetlands; besides the three criteria defined by the USACE as wetlands, the Cowardin definition
includes shorelines that meet the USACE definition but wave action or other physical features
(type of soil) prevents the formation of vegetation. For this plan, construction staging and
operation would unavoidably be located within the shoreline wetland areas. Mitigation measures
to minimize impacts to these types of wetlands are listed on page 48, and will be adopted by the
Record of Decision. As stated on page 18, “Temporary impacts to the existing beach wetlands
would be unavoidable within the specific site where the shoreline would be nourished. The post-
restoration shoreline would be expected to result in the same acreage of the same wetland type as
exists now, but shifted northward (or at least maintained in its present position) because a
comparable shoreline profile is expected to develop. Since there would be no net loss of the beach
wetland habitat, the project could be considered under the Restoration Exception in Section 4.2.1
(h) of NPS Director’s Order (DO) 77-1: Wetland Protection and Procedural Manual #77-1.”

As stated on page 50, the “rare, threatened, and endangered species’ surveys would be determined
as deemed warranted by NPS resource staff and specialists. It is the National Park Service’s
mission to preserve park resources and it is inherent within our mission to protect rare,
threatened, or endangered species that could be affected by the proposed project.” The National
Park Service would make this commitment in the Record of Decision.

ALTERNATIVES ELIMINATED: HARDENED STRUCTURES
Concern Statement:

Commenters inquired about the consideration of a permanent fixed berm and why that was
dismissed.

Response:

During scoping for the selection of the proposed alternatives, the planning team determined that
alternatives with permanent, hardened structures would not meet the goals of the plan. Hardened
structures have historically provided protection for infrastructure from erosion and storm events.
However, these structures may not have been beneficial to the entire shoreline. The alternatives
developed for this plan were developed to benefit the entire shoreline as opposed to a single land
owner or shoreline user. The purpose of the draft EIS is to identify and develop strategies to

462



Appendix E: Concern Response Report

restore the Indiana Dunes National Lakeshore shoreline and its processes with a reestablishment
of more natural shoreline processes. The implementation of hardened structures would not be
conducive to the reestablishment of more natural shoreline processes.

DESCRIPTION OF NO ACTION ALTERNATIVE
Concern Statement:

Commenters expressed concern that the EIS has mischaracterized the level of existing planning
for the shoreline, and that the EIS has assumed existing conditions for the no action alternative
that do not actually exist.

Response:

Shoreline feasibility studies of the Indiana coast and Congressional authorization to conduct
beach nourishment are not the same as a comprehensive shoreline restoration plan that provides
comprehensive guidance for restoring natural shoreline processes and preserving the shoreline
ecosystems.

The National Park Service assumes that on average, the USACE nourishment activities would
continue because that is consistent with current and past nourishment activities. Although it is
understood that these activities are dependent upon Congressional earmarks, and that there is no
guarantee that these earmarks would continue, the approach of defining the no-action alternative
based upon recent nourishment programs is the more conservative approach. Effect from the
implementation of action alternatives are defined based on a comparison with the no-Action
alternatives. Had the no-action alternatives been defined under the assumptions that the USACE
nourishment activities would not continue, then beneficial effects of the proposed nourishment
would seem exaggerated, as would the adverse effects of the implementation of the no-action
alternative. In addition, it would have presented conditions at the shoreline that actually do not
exist; the shoreline has benefitted from periodic nourishment.

Defining alternative A as the “no-action” alternative is consistent with the National
Environmental Policy Act of 1969, as amended, regulations of the Council on Environmental
Quality (40 Code of Federal Regulations 1508.9), and NPS DO 12: Conservation Planning,
Environmental Impacts Analysis, and Decision-making and its accompanying handbook. The
no-action defines the activities that would occur in the event that none of the action alternatives
are implemented; this is not always necessarily the same as “present practice.” Since it can be
assumed that the USACE would continue beach nourishment as they have in past years, it would
not be realistic to evaluate an alternative where nourishment activities were terminated.

PROPOSED MODIFICATION TO REACHES 1 AND 2 PREFERRED ALTERNATIVE

Concern Statement:

One commenter questioned the discussion and use of adaptive management as described in the
draft EIS.
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Response:
The Draft EIS reads (page 46):

Approaches to Adaptive Management. Adaptive management is a decision process that
promotes flexible decision making that can be adjusted in the face of uncertainties as outcomes
from management actions and other events become better understood. Itinvolves monitoring
practices to determine if they are meeting the set objectives, and facilitating changes to the
management practices, if needed, to ensure the objectives are met. Adaptive management is based
on the premise that managed ecosystems are complex and unpredictable, and therefore cannot be
effectively managed within a rigid management context.

The process of adaptive management is vital for the success of this plan. Each of the alternatives
for the shoreline and beach complex and the proposed actions for the foredune and dune
complex employ an adaptive management element involving monitoring and evaluation. This
means that although each alternative includes estimates as to the effectiveness of the restoration
actions ultimately some of those actions could be modified over time as knowledge is gained
through implementation. For example, the proposed beach nourishment program would be
evaluated to determine its effectiveness over the course of the plan's life. Monitoring of the
shoreline profile and near shore habitats would be conducted to ensure that park resources were
not negatively impacted by the implementation of an alternative.

Adaptive management can best be defined as a process that “.. .involves the clear statement of
objectives, the identification of management alternatives, predictions of management
consequences, recognition of uncertainties, monitoring of resource responses, and learning
(National Research Council 2004). Adaptive management can be seen as a process of structured
decision making (Williams et al. 2007), with special emphasis on iterative decisions that take
uncertainty and the potential for learning into account.” (Williams, B. K., and E.D. Brown 2012;
Adaptive Management: The U.S. Department of the Interior Applications Guide. Adaptive
Management Working Group, U.S. Department of the Interior, Washington, DC.)

The comment on the draft EIS requests the information that would be provided for an adaptive
management process. The plan does realize the only way to correct the issues identified in the
purpose and need is through some sort of modification of the sediment delivery systems, directly
by nourishment. The alternatives focus on nourishment with existing sources of sediment either
through use of moderate amounts of material on a year-by-year basis, or by much larger amounts
of material that would last a longer period. The new alternative, which is the reworking of existing
alternatives, only changes the composition of the nourishment material, but the essential delivery
of restoration materials is through nourishment. The solution that can be realized through this
plan appears to be rather simple — replace the lost sediment.

Therefore, the adaptive approach the National Park Service will take here will be more of a
conventional state-specific management approach rather than a strict adaptive management
approach; our management approach in the draft EIS was incorrectly identified. The
Departmental guidance defines this approach as involving an assumption “...that the objectives
are appropriate, the resource system is fully observed and understood, and the resource models
reflect full understanding. New data are used to track the system’s current status; however,
structural uncertainty and surprise are not accounted for in the assessment of management
alternatives.” Our management action will involve only two variables, the amount of
supplemental nourishment to be placed into the system and the timing of those placements.

We have revised the discussion on page 46 of the Draft EIS.
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REACHES 1 AND 2 PREFERRED ALTERNATIVE GENERAL QUESTIONS
Concern Statement:

Several commenters had concerns regarding the preferred alternative for reaches 1 and 2.

Response:

As described under the project area definition on page 32 of the draft EIS, man-made structures in
and around the project are barriers to natural littoral drift causing areas of accretion in some
sections and erosion in others. The Michigan City Harbor is a barrier to the littoral drift causing
areas of erosion in reach 1.

The reaches were grouped because actions to address erosion in reach 1 would affect reach 2;
likewise, actions to address erosion in reach 3 would affect reach 4. However, no specific
restoration action is required to be taken in reaches 2 and 4 since they are defined as dynamically
stable, yet they benefit from the proposed actions in reaches 1 and 3, respectively. The goal of the
plan is to develop strategies that would support the reestablishment of more sustainable shoreline
sediment movement and a more natural ecosystem of shoreline vegetation, foredune, and dune
complexes. The National Park Service cannot control the lake, but can develop strategies to offset
erosional forces that are presented as a result of man-made structures in and around the lake. The
plan is designed to benefit the entire shoreline rather than specific sites.

PROPOSED MODIFICATION TO REACHES 3 AND 4 PREFERRED ALTERNATIVE

Concern Statement:

One commenter requested additional information on alternative D in reaches 3 and 4, and felt the
level of detail for this alternative was insufficient to dismiss it.

Response:

Alternative D for reaches 3 and 4 is still conceptual and engineering design has not been
completed; therefore, the exact locations and schematics of the lift stations are not depicted.
Alternative D was not eliminated from consideration and was analyzed in detail. However, this
alternative was not selected as the preferred alternative because estimated maintenance costs and
considerations of jurisdictional authority in combination with the potential environmental benefit
ranked this alternative below the selected preferred alternative.

CONSULTATION AND COORDINATION — GENERAL COMMENTS

Concern Statement:

Many commenters expressed the need for cooperation and consultation with partners
(municipal, state, and federal as well as private industry) to resolve issues associated with
successful shoreline management.
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Response:

For the plan to be successful there would need to be continued cooperation between all
stakeholders in the area. NPS staff will actively coordinate with all parties on an on-going basis
and to consult with the various agencies that have permitting and/or regulatory responsibilities.
However, despite the fact that each has its own interests and responsibilities, a successful plan to
address the shoreline cannot happen without dialogue and interaction among all parties.

IMPACT ANALYSIS: GENERAL METHODOLOGY FOR ESTABLISHING IMPACTS / EFFECTS
Concern Statement:

A commenter expressed concern that not all relevant projects were considered as part of the
cumulative impacts.

Response:

The cumulative analysis in the draft EIS lists the projects in the vicinity that the National Park
Service is aware of, and includes non-NPS led projects. If there are specific projects provided to
the National Park Service that should be included in the cumulative analysis, those will be
incorporated in the final EIS.

IMPACT TOPICS DISMISSED FOR DETAILED ANALYSIS: WATER QUALITY
Concern Statement:

Commenters expressed concern that the preferred alternative in reaches 1 and 2 would have
impacts on water quality; especially waterborne pathogens. Similarly there was concern that water
quality was dismissed as an impact topic.

Response:

The alternatives in this plan have a very low probability of either improving or adversely affecting
the water quality of Lake Michigan and was dismissed from further analysis. Nourishment
material would be clean and free of contamination. As stated on page 28 in Chapter 1, the
permitting conducted prior to dredging, sediment placement, and berm or bypass construction
activities would identify mitigation required to protect against human health concerns. In
coordination with IDNR, test criteria (which would include algae and bacteria that could
potentially be harmful to the public) would be established prior to commencement of
nourishment activities.

ISSUES: CLIMATE CHANGE
Concern Statement:

Several commenters expressed concern that the plan be able to consider and anticipate changes
due to climate change.
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Response:

Climate change is addressed under “Planning Issues and Impact Topics” on page 22 of the draft
EIS. As stated in the text, “While it is well accepted that climate change is occurring, the rate and
severity of impacts at the park is, as yet, undefined. Extreme weather events have historically been
documented in the area of the park, specifically in 1998 and 2010. The anticipated increased
frequency and intensity of storm events have the potential to exacerbate the loss of sediment
along the shoreline, thereby accelerating the accumulation of sediment on accreting shoreline
reaches. These likely future conditions add emphasis to the need for an effective, long-term,
beach restoration plan.” The plan has been developed under the assumption that the effects of
climate change, including lake levels, would continue to affect the shoreline.

The 100-year storm event was selected as the design condition for the shoreline improvements as
a design that could withstand a worst-case scenario. Utilizing the 100-year storm event as a design
condition is appropriate given the anticipated increased frequency and intensity of storm events
that could exacerbate the loss of sediment along the shoreline as a result of climate change. These
likely future conditions add emphasis to the need for an effective, long-term, beach restoration
plan.

Beaches are dynamic systems that depend on a constant source of sediment to maintain
themselves even when lake levels are going down. Sediment is normally carried by long-shore
currents that run parallel to the beach until it is dropped onto sand bars just offshore. In summer,
these sandbars are slowly moved beachward by small waves until they reach the shoreline,
expanding the beach. In winter, before lake ice forms, large storm waves erode the beach pulling
some of the sediment back out into the lake. Even with lower lake levels, nourishment would
continue to be required to replenish sediment loss due to storm events.

PLAN IMPLEMENTATION AND SIGNAL OF FUTURE INTENT: REMOVAL OF HARDENED
STRUCTURES

Concern Statement:

Some commenters requested clarification regarding the existing hardened structures in the
project area that could be considered for removal.

Response:

The text in Chapter 1 under “Proposed Plan for Implementation” (page 21) has been revised to
“Reestablishment of more natural shoreline processes could eventually allow the current
structures within the Indiana Dunes National Lakeshore boundaries along the lakeshore to be
removed in the future without endangering the adjacent infrastructure.”

Decisions on current structures to be removed would be addressed in the future through more
detailed planning efforts. Part of Crescent Dune area is armored with sheet piling. Approximately
650 feet of the seawall at Crescent Dune has recently been acquired by the National Park Service.
Changes to management of this area would also need to be considered as part of a more detailed
planning effort.
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PURPOSE AND NEED 1S NOT VALID OR SUBSTANTIATED
Concern Statement:

A few commenters indicated that this plan is not likely to result in a solution, or that itisa
solution looking for a problem.

Response:

Unfortunately, not all of the Lake Michigan beach grows larger with lower lake levels. Beaches are
dynamic systems that depend on a constant source of sediment to maintain themselves even when
lake levels are going down. Sediment is normally carried by long-shore currents that run parallel
to the beach until it is dropped onto sand bars just offshore. In summer, these sandbars are slowly
moved beachward by small waves until they reach the shoreline expanding the beach. In winter,
before lake ice forms, large storm waves erode the beach pulling some of the sediment back out
into the lake.

Due to the presence of various industrial and navigational structures along Lake Michigan’s
southern shore, the transport of sediment along the shoreline has been interrupted. This has
resulted in areas of accretion, in which the beach appears to be increasing in size as more
sediment becomes trapped, and areas of erosion, in which sediment is carried away from the
shoreline and transported downdrift. Since it would not be feasible to remove or modify the
harbor, the plan/draft EIS proposes alternatives that would create conditions that more closely
mimic natural coastal processes in the presence of the functioning harbors.

As stated in the Summary, “The plan provides the National Park Service with comprehensive
guidance for restoring natural shoreline processes, preserving shoreline ecosystems, and
providing opportunities for quality visitor experiences at Indiana Dunes National Lakeshore. The
intent of the plan/draft EIS is not to provide specific and detailed answers to every issue facing the
park, but rather to provide a framework to assist National Park Service managers, stakeholders,
and locals governing bodies in making decisions.” There is no guarantee that issues with shoreline
conditions would be fixed, but with the implementation of this plan, NPS managers would have
guidance for addressing these issues.

COST OF IMPLEMENTING THE PROJECT IS PROHIBITIVE

Concern Statement:

The potential benefits of the project are not justified by the cost.

Response:

The NPS is responsible for protecting resources in parks unimpaired for future generations. In

addition to protecting park resources this project would benefit other land owners around the
park.
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COMPLIANCE WITH FEDERAL, STATE, AND LOCAL LAW
Concern Statement:

Commenters asked whether the plan is consistent with the Lake Michigan Coastal Zone
Management Act for Indiana.

Response:

The National Park Service reviewed the alternatives presented in the plan and determined the
implementation of the alternatives would be consistent with the Coastal Zone Management Act.
The National Park Service has worked closely with IDNR during the development of the plan and
will continue into the future of the plan. The plan would complement the Lake Michigan Coastal
Program for areas that are within NPS jurisdiction.

PARK LEGISLATION / AUTHORITY
Concern Statement:

Some questioned how the plan considered the issues of ownership, authority, and funding in the
development of the alternatives.

Response:

The plan has been developed by the National Park Service to provide a framework to assist NPS
managers, stakeholders, and local governing bodies in making informed decisions. As stated on
page 3 of the draft FIS, the USACE is a cooperating agency on the plan/draft EIS and was
included in the decision-making. The IDNR was invited to participate as a cooperating agency
but declined (see the Introduction on page 3 and Appendix B on page 321 of the draft EIS). The
National Park Service has actively engaged the public, stakeholders, and government officials at
the federal, state, and local levels throughout the planning process.

The National Park Service acknowledges that in order for the plan to be effective, full
implementation of the plan would have to be a cooperative effort between all stakeholders in the
darea.

Implementation of the plan is dependent upon available funding. However, development of the
plan/draft EIS is the first step toward providing for a comprehensive guidance for restoring
natural shoreline processes, preserving the shoreline ecosystem, and providing opportunities for
quality visitor experiences at Indiana Dunes National Lakeshore.

PARK OPERATIONS: EFFECTS OF PROPOSAL AND ALTERNATIVES
Concern Statement:

The draft EIS states that impacts to park operations as a result of alternative D would result in
minor to moderate, short- to long-term impacts. The U.S. Environmental Protection Agency
(USEPA) recommends additional information on the required staff resources, expected
maintenance, timing, and costs in relation to the sand bypass system, particularly how these
impacts differ from the other alternatives to be included in the final FIS.
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The USEPA requested additional information about the sand bypass system.

Response:

As stated in Chapter 4 on page 226 of the draft EIS, “following construction, the permanent
bypass system would require monitoring and routine maintenance, adding to existing park staff
workloads, resulting in minor to moderate, long-term, adverse impacts on park operations.”
The estimated cost would be $35.4 million (see Table 2-2A in Chapter 2 on page 58). In the event
alternative D is chosen as the preferred alternative for reaches 1 and 2, timing of construction
would be contingent upon available funding.

As noted on page 38 of the draft EIS, detailed design and compliance efforts would be necessary
prior to implementation of any of the alternatives involving construction.

THREATENED AND ENDANGERED SPECIES AND SPECIES OF CONCERN: IMPACT OF
PROPOSAL AND ALTERNATIVES

Concern Statement:
One commenter asked whether the plan would impact piping plover habitat.

Response:

A summary of impacts on the piping plover habitat is provided in Chapter 4 under “Threatened
and Endangered Species and Species of Concern” and is also summarized in Table 2-3,
Alternatives Impacts Table, Reaches 1 and 2, and Table 2-4, Alternatives Impacts Table, Reaches 3
and 4. For all proposed alternatives, implementation of the proposed actions may affect, but is not
likely to adversely affect, piping plover and their associated habitat.

As stated in Chapter 5, Consultation and Coordination, on page 243, the National Park Service
contacted the U.S. Fish and Wildlife Service (FWS) in a letter dated July 2011. The letter advised
the FWS of the National Park Service planning process for this plan/draft EIS and requested
concurrence with a determination that the proposed project may affect, but is not likely to
adversely affect endangered, threatened, and candidate species nor adversely modify piping
plover critical habitat.

The FWS responded to the National Park Service’s request in a letter dated August 8, 2011, and
concurred with the National Park Service determination for special status species and critical
habitat found within the proposed project area (which encompasses the shoreline of Lake
Michigan between Michigan City in LaPorte County on the east, and the U.S. Steel breakwater in
Gary in Lake County on the west). The Porter County shoreline of Lake Michigan is also included
in the project area.
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TERRESTRIAL HABITAT: IMPACT OF PROPOSAL AND ALTERNATIVES
Concern Statement:

Concerns were expressed about the placement of nourishment materials within the project area
and the impact on terrestrial species; especially migratory shorebirds and state listed plants. It was
suggested that placement of materials should be timed to minimize impacts on plants.

Response:

Activities associated with implementation of the plan, including nourishment, would be
conducted in coordination with National Park Service wildlife biologists, and timed to reduce the
impact to terrestrial species to the extent possible. Potential impacts to migratory shorebird
habitat are not anticipated; however, further study would be conducted if warranted.

TERRESTRIAL MANAGEMENT PROPOSED ACTIONS
Concern Statement:

A number of comments were received related to the management of terrestrial resources in the
project area including mitigation measures. A commenter requested a definition of the term
“social trails” and which trails would be closed. Another commenter inquired how the NPS
would ensure that contractors are following guidelines to prevent the spread of invasive plant
species during implementation of the plan and how mitigation measures for topsoil would be
used to prevent the spread of invasive plant species.

Response:

The specific social trails (paths created as a consequence of foot traffic, or the results of
unplanned and undirected regular foot traffic) to be reduced have not been specifically identified.
NPS management and resource staff would evaluate social trails on a case-by-case basis and
identify those that are accelerating erosion and habitat degradation.

NPS staff would monitor contracts to ensure compliance with guidelines outlined within the plan.
Terrestrial management guidelines within the draft EIS are specific to areas within the Indiana
Dunes National Lakeshore boundaries.

The disturbed terrestrial environment from beach nourishment is primarily the shoreline/Beach.

This area is predominantly sandy and has no organic layer (topsoil) and as such is not conducive
to spreading invasive plant species as they will not sprout on the nutrient poor sand.
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