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The National Park Service (NPS) at Sleeping Bear Dunes National Lakeshore has prepared this 
environmental assessment to analyze the effects of replacing the stone revetment and stabilizing the 
shoreline. The purpose of this project is to protect the lighthouse complex from shoreline retreat and 
loss. The goals of this project are: 1) emergency stabilization of 295 linear feet of shoreline and 2) 
supplemental stabilization of an additional 680 feet shoreline. Long-term erosion of the existing 
stone revetment and storm events over the past couple years have resulted in the existing shoreline 
becoming increasingly unstable and eroding considerably in some locations. Unstable soils could 
threaten the nationally significant lighthouse complex.  
 
This document has been prepared in accordance with the National Environmental Policy Act of 
1969 (NEPA); regulations of the Council on Environmental Quality (CEQ) (40 CFR 1500-1508); and 
NPS Director’s Order #12 (DO-12): Conservation Planning, Environmental Impact Analysis and 
Decision-Making and accompanying DO-12 Handbook (2015). Compliance with Section 106 of the 
National Historic Preservation Act (NHPA) is being conducted separately from the environmental 
assessment. Two alternatives were analyzed for meeting the goals of the plan: the no-action 
alternative and one action alternative based on preliminary conceptual design. The no-action 
alternative would include the continuation of current management, which would involve no new 
shoreline stabilization efforts. The action alternative would include stone revetments and living 
shoreline techniques for shoreline stabilization. The alternatives would result in impacts on coastal 
resources, special status species, cultural resources, and visitor use and experience. These impacts 
would be associated with construction activities and shoreline stabilization techniques. 
 
Note to Reviewers and Respondents: 
If you wish to comment on this environmental assessment, you may mail comments to the name and 
address below or post comments online at http//parkplanning.nps.gov/slbe. This environmental 
assessment will be on public review for 7 days. Before including your address, phone number,  
e-mail address, or other personal identifying information in your comment, you may be made 
publicly available at any time. Although you can ask us in your comment to withhold your personal 
identifying information from pubic review, we cannot guarantee that we will be able to do so. 
 
Please address written comments to: 
 
Scott Tucker, Superintendent 
Office of the Superintendent 
Sleeping Bear Dunes National Lakeshore 
9922 Front Street 
Empire, MI 49630 
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CHAPTER 1: PURPOSE AND NEED 

INTRODUCTION 

The National Park Service (NPS) proposes to replace the existing revetments (large sloping structure 
that dissipate waves along a shoreline) to protect approximately 975 linear feet of shoreline along 
South Manitou Island, Michigan. The project involves emergency shoreline stabilization along 
approximately 295 linear feet of shoreline and supplemental stabilization along approximately 680 
linear feet of additional shoreline. The emergency stabilization and the southwestern portion of the 
supplemental stabilization would be a stone revetment, while the northeastern supplemental 
stabilization would restore approximately 550 linear feet of shoreline using living shoreline 
techniques. This project is located along South Manitou Island’s southeastern shoreline along the 
South Manitou Passage within Lake Michigan (see figures 1 and 2). The southeastern shoreline is 
unstable and the remaining shoreline continues to erode. The purpose of the project is to protect the 
structures within the nationally significant South Manitou Island Lighthouse Complex (the 
lighthouse complex) from shoreline retreat and loss along approximately 975 linear feet of shoreline.  
 
This environmental assessment (EA) evaluates two alternatives to address the damage to the 
shoreline and existing shoreline structures: a no-action alternative and one conceptual design action 
alternative. The environmental assessment further analyzes the potential impacts these alternatives 
would have on the natural and human environment. This document has been prepared in accordance 
with the National Environmental Policy Act of 1969 (NEPA); regulations of the Council on 
Environmental Quality (CEQ) (40 CFR 1500-1508); and NPS Director’s Order #12 (DO-12): 
Conservation Planning, Environmental Impact Analysis and Decision-Making (NPS 2011) and the 
accompanying DO-12 Handbook (NPS 2015). The National Park Service is complying with Section 
106 of the National Historic Preservation Act of 1966 separately from but concurrently with the 
environmental assessment.  

PURPOSE OF AND NEED FOR ACTION 

The purpose of this project is to protect the lighthouse complex from shoreline retreat and loss. The 
goals of this project are 1) emergency stabilization of 295 linear feet of shoreline and 2) supplemental 
stabilization of an additional 680 feet shoreline. 
 
Action is needed because previously installed shoreline stabilization materials have been removed by 
wave and/or ice action or are in poor condition, with many of the foundational elements exposed 
and subject to additional damage/removal. Action is needed to protect the historic structures of 
lighthouse complex, including the light tower, the keeper’s dwelling, the passageway between the 
light tower and the keeper’s dwelling (the passageway), and the fog signal building. In addition to the 
dilapidated shoreline structure, wave action over the winter of 2015-2016 resulted in significant 
shoreline erosion northeast of the stabilization structures. This shoreline erosion extends northeast 
approximately 300 feet and inland 60-80 feet. A 250-linear-foot portion of the historic boardwalk 
that provides access to the lighthouse complex via the historic route from the ferry landing dock was 
washed away (see figure 3). The new shoreline in the eroded area consists of predominately sand 
banks that are unstable and subject to further erosion. Shoreline stabilization failure and erosion to 
the northeast are a serious concern to the nationally significant lighthouse complex, which is a 
National Register Listed District. The existing shoreline is approximately 45 feet from the base of the 
lighthouse (combination of keeper’s dwelling, passageway, and light tower) and 20 feet from the fog 
signal building (see figure 4).   
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Figure 3. Boardwalk Washout 
The southern terminus of the area where the historic boardwalk to the lighthouse complex was washed out 

by winter storms eroding the shoreline in this area. Image taken April 26, 2017. (Photo credit: VHB) 
 
 

 
Figure 4. Shoreline View from Light Tower 

Shoreline near the fog signal building, as seen from the light tower. Image taken April 26, 2017.  
(Photo credit: VHB) 
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Overall Project Area 

South Manitou Island, comprising 8.25 square miles, is located in Lake Michigan approximately 4 
miles southwest of North Manitou Island, 16.5 miles west of Leland, Michigan, and 7 miles 
northwest of Sleeping Bear Point, Sleeping Bear Dunes National Lakeshore (see figure 1). The island 
consists of a ridge of tilted layers of limestone, buried under a layer of glacial debris. Glaciers carved 
out the Lake Michigan basin. When the basin filled with water, the peaks of the ridge remained 
exposed as islands. Post-glacial winds blowing on the high, sandy bluffs along the west side of the 
island moved sand inland, forming sand dunes throughout the southern end of the island. Lake 
Michigan is an important resource for public use, such as public fishing and hunting, as well as 
personal and commercial navigation.  
 
A ferry boat from Leland Township Harbor transports visitors across the Manitou Passage to South 
Manitou Island to a ferry landing dock approximately 0.3 miles north/northwest of the lighthouse 
complex. A 0.32-linear-mile pedestrian path consisting of a combination of boardwalk and sand path 
provides visitor access from the ferry landing to the lighthouse complex (figures 1 and 2). 
 
The overall project area includes approximately 975 linear feet of shoreline in front of the lighthouse 
complex and the surrounding areas inland and lakeward of the existing shoreline structures (see 
figure 2). This includes the existing shoreline stabilization structures located along the southwestern, 
southcentral, and southeastern side of the lighthouse complex, as well as the southernmost section of 
the boardwalk. The overall project area constitutes approximately 2.0 acres of the 6.5-acre 
lighthouse complex within the approximately 5,030-acre island. The overall project area is located 
within the South Manitou Island Lighthouse Complex and Life-Saving Station Historical District 
(the historical district), with the exception of a small portion on the southwestern edge (figure 2). 
The district expands north and west of the project area, including the life-saving station, the ferry 
landing dock, the visitor center, and the historic village. The southcentral portion of the shoreline 
continues to erode with wave and storm activity (figure 4 above). Individual project areas for the 
emergency stabilization and supplemental stabilization actions are described below.  
 
The project area for the emergency stabilization structure is located in the central portion of the 
overall project area, as shown on figure 2. This consists of approximately 0.64 acres and includes the 
existing dilapidated stone revetment, bin wall (protective structure made of connected bins filled 
with gravel or sand), fog signal building, and the southernmost portion of the remaining boardwalk.  
 
The project area for the supplemental stabilization includes the area to the south and the north of the 
emergency stabilization actions. These areas consist of approximately 1.36 acres and are shown on 
figure 2. The project area for the southwest supplemental stabilization structure includes the existing 
sheet pile wall and some of the existing beach south of the lighthouse. The project area for the 
northeast supplemental stabilization structure includes the sand beach north of the lighthouse complex 
as well as the portion of the historic boardwalk that was washed away during a recent storm event.  

History of the South Manitou Lighthouse Complex and its Shoreline 

Prior to the establishment of the lighthouse complex, South Manitou Island was frequented in the 
1830s by steamship crews using the dense forests to refuel their ships with lumber. The island was 
settled by Euro-Americans by 1837, and the population continued to grow through the 1860s. In 
addition to abundant lumber, the island also offered the only natural harbor large enough to admit 
the numerous large ships travelling the heavily trafficked Manitou Passage seeking shelter in violent 
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weather. This, combined with the fact that there was no other light in the region to guide ships 
through the Manitou Passage, led to the construction of the first lighthouse on the site, which began 
operation in 1840. The lighthouse immediately became a regional landmark, directing ships to safe 
harbor or safe passage by the island. The original lighthouse was the only one in the vicinity for over 
a decade. That lighthouse was replaced in 1858 with a new light built on top of the light keeper’s 
dwelling, which was in turn replaced by the existing lighthouse in 1871–72. As technology improved 
and steamers converted their fuel source from wood to coal, the number of ships stopping at the 
island dropped rapidly. This trend continued as railroads replaced ships for the transportation of 
goods and people, and the population of the island dropped significantly. By 1948 there were only a 
handful of year-round residents of the island. Eventually, with the advancement in technology of 
ships and navigational aids, the US Coast Guard closed the lighthouse complex on December 12, 
1958 and removed their personnel from the island. On October 21, 1970, Sleeping Bear Dunes 
National Lakeshore was established by Congress, and the first park ranger was stationed on the 
island in the summer of 1972 in the former lifesaving station.  
 
Prior to any human intervention, the shoreline adjacent to the lighthouse complex was a natural sand 
beach, subject to the currents and movement of sediment typical of Lake Michigan. By summer 1874, 
there was concern about shoreline erosion, and the first shoreline protection plan for the site was 
implemented. Four timber cribs (arrangement of interlocking members filled with broken rock) 
were constructed in October of 1874, approximately 40 feet from the shoreline, in the water. These 
cribs eventually deteriorated and in 1929 a coastal study of the shoreline was conducted, and an 
emergency action plan to construct new crib structures was developed. Figures 5 and 6. below 
illustrate shoreline erosion near the fog signal building in the 1930s. As a response, the existing steel 
bin wall and sheet pile wall structures were installed in the 1940s. The most recent efforts to stabilize 
the shoreline were implemented in the 1980s under permit number 88-56-84-8801. The permit 
authorized a 408-linear-foot armor stone (durable quarry stone resistant to wear and erosion) 
revetment parallel to the shoreline.  
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Figure 5. Historic Shoreline Erosion 

Shoreline erosion at the fog signal building in the 1930s. (Photo credit: NPS) 
 

 
Figure 6. Historic Fog Signal Building Erosion 

Shoreline erosion at the fog signal building in the 1930s. (Photo credit: NPS) 
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PLANNING ISSUES AND CONCERNS 
RETAINED FOR DETAILED ANALYSIS 

During the scoping process, specific considerations and concerns were identified as critical to this 
project. Along with the purpose and need for the proposed action, these issues guided the 
development of alternatives and contributed to the selection of impact topics, as described below. 
 
Shoreline dynamics in this area are threatening the historic integrity of the lighthouse complex 
as well as the historic access route from the ferry landing dock. The lighthouse and its associated 
buildings are located between 20 and 45 feet from Lake Michigan’s shoreline. The need for shoreline 
stabilization to protect this complex has been recognized since 1874, and a number of structures have 
been installed and supplemented over time, with the most recent work taking place in the 1980s. More 
recently, winter storms have accelerated and exacerbated shoreline erosion, especially around the 
northeastern edge of the currently exposed bin wall where 250 linear feet of boardwalk along the 
historic route to the lighthouse complex were undermined and subsequently lost to shoreline erosion. 
Any shoreline stabilization proposed under this project should consider the coastal processes at work 
in this area of Lake Michigan and be designed with the next 100 years in mind.  
 
The historic structures within and adjacent to the overall project area are considered 
contributing resources to a historical district. The South Manitou Island light tower, keeper’s 
dwelling, passageway, and fog signal building are contributing resources to the South Manitou Island 
Lighthouse Complex and Life-Saving Station Historical District. The lighthouse complex is also 
designated as a cultural landscape related to the historic function as a light station. These historic 
structures are vulnerable to continued shoreline erosion. Currently, the existing shoreline is 
approximately 45 feet from the base of the lighthouse and 20 feet from the fog signal building. A 
historic circulation route from the ferry landing dock to the lighthouse complex was partially washed 
away due to storm events and erosion. The National Park Service temporarily re-routed this pathway 
around the washed-out section to the north/northwest, which slightly changed the historic circulation 
pattern. Further erosion of the shoreline would put the historic structures and remaining boardwalk at 
risk of damage or loss due to destabilization of their foundations and/or continued weathering of their 
exterior materials. Any shoreline stabilization proposed under this project should consider how best to 
protect and preserve the historic structures within and adjacent to the project area. 
 
Impacts of special status species should be avoided to the extent possible. This project is 
primarily driven by the need to stabilize historic buildings within the lighthouse complex; however, 
the National Lakeshore remains obligated to consider impacts on special status species at both the 
state and federal level. Any shoreline stabilization proposed under this project should consider how 
to avoid impacts on and protect special status species and their habitat that may occur within or 
adjacent to the overall project area. 

IMPACT TOPICS RETAINED 
FOR DETAILED ANALYSIS 

Coastal Resources 

The lighthouse complex sits on a shoreline that is subject to continual erosion from wind and wave 
action, particularly during storms. Currently, the historic structures and features of the lighthouse 
complex are as close as 20 feet from the water and the existing shoreline stabilization structures are 
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not functioning as designed. If the shoreline is not stabilized, the land on which the historic 
lighthouse complex structures sit would be at risk of further loss. Any proposed shoreline 
stabilization structure may result in changes to natural processes that drive ongoing shoreline 
erosion. In addition, proposed shoreline stabilization structures would be constructed, at least 
partially, within existing wetlands, which could result in a loss of some wetland habitat. Therefore, 
the impact topic of coastal resources was retained for detailed analysis. 

Special Status Species 

Several special status species may occur within the overall project area and, therefore, may be 
disturbed or displaced by the shoreline stabilization actions. These species include three bird species: 
bald eagle (Haliaeetus leucocephalus), common loon (Gavia immer), and piping plover (Charadrius 
melodus); six plant species: clustered broomrape (Orobanche fasciculata), Calypso orchid (Calypso 
bulbosa), Pitcher’s thistle (Cirsium pitcheri), prairie moonwort (Botrychium campestre), and ram’s 
head lady’s slipper (Cypripedium arietinum); and two fish species: lake herring (Coregonus artedi) 
and lake sturgeon (Acipenser fulvescens). Therefore, the impact topic of special status species was 
retained for detailed analysis.  

Cultural Resources 

Several historic structures, including the lighthouse and fog signal building, and a historic circulation 
route that contribute to a historical district exist within and adjacent to the overall project area. Further 
erosion of the shoreline would put these historic structures and remaining boardwalk at risk of damage 
or loss due to destabilization of their foundations and/or continued weathering of their exterior 
materials. The introduction of materials for the emergency stabilization and the supplemental 
stabilization actions would likely be an enlargement of the existing stabilization structures, which 
would result in changes to the historic setting of the historic buildings and the cultural landscape. In 
addition, submerged archeological resources along the shoreline may be affected by the installation of 
the new stone revetment for the emergency stabilization. Therefore, the impact topic of cultural 
resources was retained for detailed analysis.  

Visitor Use and Experience 

South Manitou Island attracted approximately 7,500 visitors in 2016 and approximately 3,000 of 
those visitors experienced tours of the light tower (NPS 2017c). Further erosion of the shoreline 
would put the lighthouse complex and pedestrian access route into the site at risk of further damage 
or loss. A loss of the structures of the lighthouse complex or the pedestrian route into the site would 
limit public use and opportunities for enjoyment of the resource. In addition, construction activities 
for the proposed shoreline stabilization structures would require partial or complete closures of the 
lighthouse complex during the duration of construction, which would limit visitor’s ability to 
experience the lighthouse complex. Construction activities would also result in disturbances to the 
viewsheds and soundscapes experienced by visitors to the lighthouse complex. Therefore, the 
impact topic of Visitor Use and Experience was retained for detailed analysis.  
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PLANNING ISSUES AND CONCERNS 
DISMISSED FROM FURTHER ANALYSIS 

Water Quality 

Although use of heavy equipment during construction introduces the risk of contaminants 
entering Lake Michigan, contractors would be required to adhere to best management practices 
that would avoid such contamination. Otherwise, water quality would not be noticeably affected. 
The materials to be used during construction are aggregate and would not cause turbidity of the 
water column. Any disturbance of the sandy bottom due to propeller action would be similar to 
disturbance caused by heavy waves. Therefore, the impact topic of water quality was considered 
but dismissed from further analysis. 

Floodplains 

Due to its relatively low elevation and proximity to the coast, the project area is located immediately 
adjacent to the special flood hazard area (Zone A) on Community—Panel Number 260604 0001 A 
Flood Hazard Boundary Map (appendix A). Storm surge protection, floodwater protection, and 
energy dissipation are all provided by substrate and topographic conditions in the littoral zone (part of 
the lake close to shore where light penetrates to the bottom), where the gradually sloping lake bottom 
stabilizes the nearshore environment during harsh, storm-related conditions. Although the proposed 
project includes filling portions of nearshore environment with rock, aggregate, and sand material, 
there would be no measurable change in the water surface elevation because Lake Michigan contains 
1,180 cubic miles of water. The flood waters displaced by the proposed project would be relatively 
very small when compared to the total water in Lake Michigan, and therefore, the proposed action 
would not result in any measurable change in flood attenuation and storage. The same storm surge 
protection, floodwater protection, and energy dissipation provided by the current littoral zone 
would be provided by the new stabilization features. The National Park Service would continue to 
advise visitors of safety issues related to flooding and the risk of storms that may develop quickly. 
Therefore, the impact topic of floodplains was considered but dismissed from further analysis. 

Vegetation 

Vegetation potentially affected by the proposed action falls into a few different types. Furthest from 
the shoreline, and covering the least amount of area in the project area, Northern Hardwood-
Hemlock-White Pine Forest vegetation assemblages are found along the ridgeline and hills upslope 
from the lighthouse complex. The lighthouse complex itself is described as a developed area; 
however, much of the land surrounding the lighthouse has shrub-dominated vegetative cover atop 
natural dune sand substrates. This community is similar to the Great Lakes Juniper Dune Shrubland 
type (Hop et al. 2011), where dune grasses and shrubs provide stabilization for wind-blown sand. 
Near the shoreline, vegetation on foredunes becomes sparse from exposure to wind-blown sand, dry 
conditions, and reduced organic material to provide nutrients (Kost et al. 2007).  
 
There are no designated Critical Dunes in immediate vicinity of the proposed project. The closest 
Critical Dune Areas are located approximately 2 miles to the west, on the opposite side of South 
Manitou Island (DNR 1989). 
 
The proposed action would result in removal of some existing plants along the shoreline during 
construction. This could result in an opportunity for invasive species to become established and/or 
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more prolific. Except for the plants discussed under the “Special Status Species” impact topic, all 
other plants removed or otherwise disturbed by the proposed action would not represent a loss of 
any unique vegetation. The same species would be expected to repopulate the shoreline following 
shoreline stabilization activities and would be supplemented by native plantings. Mitigation 
measures would be in place to reduce or avoid adverse impacts on vegetation. These measures would 
include designating limits of disturbance for contractors, fencing in all work areas to keep 
disturbances in an NPS-defined minimal impact area, establishing corridors for construction vehicle 
movement, staging of construction materials and equipment in minimal impact areas, and limiting 
construction access. To avoid establishment and/or proliferation of nonnative invasive species, 
contractors would implement best management practices to avoid bringing nonnative invasive 
species on site, such as ensuring that construction-related equipment arrives at the site free of mud 
or seed-bearing materials and certifying that all seeds are weed-free; these measures would also be 
implemented to prevent invasive plants from returning to sites where they have been removed. 
Therefore, the impact topic of vegetation was considered but dismissed from further analysis. 

Wildlife and Wildlife Habitat 

A number of species are known to occur on South Manitou Island. Common terrestrial species 
include but are not limited to the eastern chipmunk (Tamias striatus), American toad (Bufo 
americanus), and garter snake (Thamnophis sirtalis). Aquatic habitats within the National Lakeshore 
contain a number of fish species, including brook trout (Salvelinus fontinalis), suckers (Catostomus 
spp.), several genera of shiners, and rock bass (Ambloplites rupestris), among others (NPS 2008). 
These species may avoid the project area during construction and may be displaced either 
temporarily (during construction) or long-term (until suitable habitat is re-established); however, 
there is plentiful habitat available (both terrestrial and aquatic), and species would likely return to the 
area once construction is complete. Shorebirds, including migratory species may also use the habitat 
available on South Manitou Island; however, much of the shoreline within the project area has been 
developed with artificial structures that limit the amount of habitat available for these species. 
Hence, shorebirds are more likely use areas elsewhere on South Manitou Island or nearby North 
Manitou Island. General habitat value for both terrestrial and aquatic species is described under the 
“Coastal Resources” section, and impacts of the alternatives on listed threatened and endangered 
species and related habitat are discussed under the impact topic of “Special Status Species.” 
Therefore, the impact topic of wildlife and wildlife habitat was considered but dismissed from 
further analysis. 

Soundscapes 

The use of heavy machinery during construction of the proposed improvements would temporarily 
interfere with the natural soundscape. Construction is anticipated to take place for two to three 
months or one to two months for the emergency and supplemental stabilization structure 
installations, respectively. The window for construction is May to November. This may have 
secondary impacts on wildlife, startling some animals and disrupting communication between some 
animals. It may also have a secondary impact on visitors who wish to enjoy the natural soundscape 
and find construction disruptive. However, standard noise abatement measures would be 
implemented during construction to reduce the intensity of the disruptions. Standard noise 
abatement measures could include the following elements: a schedule that minimizes impacts on 
adjacent noise-sensitive uses, the use of the best available noise control techniques wherever feasible, 
the use of hydraulically or electrically powered impact tools when feasible, and location of 
temporary noise sources as far from sensitive uses as possible. The natural soundscape would be 
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restored following completion of the proposed improvements. Therefore, the impact topic of 
soundscapes was considered but dismissed from further analysis.  

Socioeconomic Resources 

The proposed action would not change visitor access to the lighthouse complex and, therefore, 
would neither increase nor decrease the number of visitors each season. Because there would be no 
change to the number of visitors to the area, the proposed action would not result in any secondary 
impacts on the ferry concessioner or local tourism. There would be closure of the project area and 
adjacent waters during construction activities that would last a few months or less; however, because 
the lighthouse complex is only one feature of the island, this is not expected to reduce the number of 
visitors to the National Lakeshore or South Manitou Island in a way that would impact the local 
tourism economy. The project would not impair navigation through the Manitou Passage, nor would 
it impair public use of the water of bottomlands. There would be no effect on public rights of 
hunting, fishing, swimming, pleasure boating, or navigation due to this project. Therefore, the impact 
topic of socioeconomic resources was considered but dismissed from further analysis.  

Environmental Justice 

The Department of the Interior requires its bureaus to specifically discuss and evaluate the impacts 
of their actions on minority and low-income populations and communities, as well as the equity of 
the distribution of the benefits and risk of the decision (NPS 2015). Environmental justice was 
considered but dismissed from further analysis for the following reasons: 
 The National Lakeshore staff and planning team solicited public participation as part of the 

planning process and gave equal consideration to all input from persons regardless of age, 
race, income status, or other socioeconomic or demographic factors. 

 Implementation of the proposed action would not result in any identifiable adverse human 
health effects. Therefore, there would be no direct or indirect adverse impacts on any 
minority or low-income population. 

 The impacts associated with implementation of the proposed action would not 
disproportionately affect any minority or low-income population or community. 

 Implementation of the proposed action would not result in any identified effects that would 
be specific to any minority or low-income community. 

Indian Trust Resources 

The Department of the Interior requires its bureaus to explicitly consider effects of its actions on 
Indian Trust resources in environmental documents (NPS 2015). The federal Indian Trust 
responsibility is a legally enforceable obligation on the part of the United States to protect tribal 
lands, assets, resources, and treaty rights, and it represents a duty to carry out the mandates of federal 
laws with respect to Native American tribes. There are no known Indian Trust resources in the 
project area, and the lands comprising the National Lakeshore are not held in trust by the Secretary 
of the Interior for the benefit of Indians due to their status as Indians. Therefore, the impact topic of 
Indian Trust resources was considered but dismissed from further analysis. 
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CHAPTER 2: ALTERNATIVES 

This section describes actions that would take place under each alternative being considered by the 
National Park Service. They include the no-action alternative, which would continue current 
management of the shoreline, and an action alternative, which would introduce new stabilization 
efforts. The no-action alternative serves as the baseline by which to compare the action alternative. 
This chapter also includes alternative management concepts that were considered but dismissed 
from further analysis and the rationale for their dismissal. 

NO-ACTION ALTERNATIVE 

Under the no-action alternative, the National Park Service would continue current management of the 
lighthouse complex and its environs, as described below.  
 
The existing dilapidated shoreline structures would be retained in their current condition, where they 
are subject to the effects of waves and/or ice during storm events. The existing shoreline structures are 
a combination of efforts undertaken in the 1940s and the 1980s and are in varying states of repair. A bin 
wall constructed in the 1940s is located to the east and north of the fog signal building and a sheet pile 
wall is located to the east and south of the lighthouse (see figures 7 and 8). Most of the sheet pile wall 
has riprap (foundation of loose stone) along the face and on the top of the wall installed in the 1980s 
consisting of boulders ranging in size from one to four feet, placed over a base of geotextile matting 
(permeable textile material used to control erosion). The overall height of the current revetment varies 
from 4 to 5 feet above the water elevation, which was observed during a recent site visit to be at 
approximately 580 feet. Approximately 5,311 square feet of scattered stone are estimated to be in the 
water (lakeward of ordinary high water line). 
 
The element causing the greatest concern is the bin wall located, at its closest, about 20 feet from the 
fog signal building. This wall has become exposed, as the material that previously filled it has migrated 
or been eroded from the structure. The northern terminus of this wall is the least secured, with some 
scour becoming evident behind the wall. The missing fill material and scoured backfill makes the 
structure less stable and further deterioration of the structure could jeopardize the shoreline that it 
holds in place. The southern terminus of the bin wall is adjacent to approximately 122 feet of shoreline 
that is characterized by loose stone, torn and exposed geotextile, and armor stone, though that armor 
stone is no longer functioning as designed. Some of the armor stone has been washed away over time, 
and geotextile is exposed in some locations, as shown on figure 9. This loss of stone makes the whole 
structure less stable and more susceptible to further damage from storm events and wave action. 
Further deterioration could jeopardize the shoreline that it holds in place. Along the southernmost 
portion of the existing shoreline structures is a 120-foot sheet pile wall that remains fairly well secured 
against the shoreline, but some portions of the sheeting are damaged or missing. To the very south of 
the sheet pile wall is another segment (approximately 75 linear feet) of armor stone revetment that is in 
relatively good condition. 
 
The shoreline north and south of the existing structures are not stabilized and would remain subject to 
natural process.  
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Figure 9. Missing Armor Stone 
Dilapidated shoreline riprap revetment with sheet pile wall. Image taken April 26, 2017 (Photo credit: VHB) 

Sheet Pile Wall 

Dilapidated Stone 
Revetment 
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ACTION ALTERNATIVE: 
PROPOSED ACTION (NPS PREFERRED) 

Under the proposed action, the National Park Service would undertake the actions described below 
to stabilize the shoreline in the vicinity of the lighthouse complex. The proposed action is described 
at the current stage of design, which is based upon the best available information regarding the 
shoreline’s existing conditions and the processes at work on the shoreline. More detailed design 
would take place following the issuance of this environmental assessment, and additional detail 
regarding existing conditions would be incorporated during those stages. 
 
A statement of findings for wetlands has been prepared in accordance with Executive Order 11988: 
Protection of Wetlands and NPS Director's Order 77-1. This statement of findings, included in 
appendix B, provides a detailed description of the assessment of wetland functions and impacts.  

Emergency Stabilization 

An initial emergency stabilization effort would be focused on 295 linear feet of shoreline, curving 
around the fog signal building, which is at the greatest risk of being undermined during a storm 
event. The existing bin wall would be buried beneath a new stone revetment. The new stone 
revetment would be built upon the existing bin wall and stone revetment with some modifications to 
adjust for the recent shoreline changes. This would involve the reuse of existing stone materials as 
bedding and core materials, installation of geotextile, and new, properly sized and placed armor stone, 
designed in accordance with current coastal engineering practices. The new shoreline revetment 
would likely be built a few feet higher than the existing shoreline for increased protection, especially 
during periods of high water. The size of the stones used to construct the new stone revetment would 
be larger than those of the former, dilapidated revetment and the design would be informed by wave 
analysis in order to be more effective than previous attempts at stabilization. The proposed shoreline 
stabilization structures are shown on figure 10. If necessary, some portions of the existing bin wall 
may be cut off and removed to accommodate the most effective and economical layout (such 
specifics would be determined during future design phases). This initial stabilization effort would 
focus on the northern bin wall area and would be expanded farther southwest into the area currently 
protected only by geotextile and relatively small armor stone, as funding allows. The crest of the new 
revetment structure would be approximately 4 feet above the existing shoreline structure, adding 
increased shoreline protection during periods of high water. 
 
Construction is anticipated to require two to three months. Due to weather conditions, the window 
for construction is May to November. Construction access to the emergency stabilization area would 
occur from the water. Equipment and materials would be brought to the shoreline via shallow-draft 
barges and landed at areas within the immediate vicinity of the emergency stabilization.  
 
Construction equipment (e.g., excavator, crane, dozer) that would be used to lift stone and move 
sand would be unloaded from the barge to the shore via construction mats. This would occur at two 
general locations (specific areas to be determined in accordance with the mitigation measures 
described below), one at the southwestern stabilization work area and the other at the living 
shoreline work area. Construction mats would temporarily cover an approximately 25-foot by 10-
foot area of the shoreline during construction. Staging of materials would take place in an area 
approximately 2,160 square feet. This area is shown on figure 10, along the west side of the 
emergency stabilization area.  
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Supplemental Stabilization 

Following the initial emergency stabilization, supplemental stabilization may be undertaken both to 
the northeast and to the southwest of the emergency stabilization project area (see figure 11). To the 
southwest of the emergency stabilization, the remaining rock revetment would be used as a core for a 
new 130-foot stone revetment, and would be constructed over the existing southernmost sheet pile 
wall. If necessary, some portions of the existing sheet pile wall may be cut off and removed to 
accommodate the most effective and economical layout (such specifics would be determined during 
future design phases). The new segment of revetment would likely be supplemented with new core 
material, as needed, covered with new geotextile, and new armor stone would be added. The crest of 
the structure would extend approximately 3 to 4 feet higher than the existing sheet pile wall (see 
figure 12). The added elevation of the new structure would increase the protection levels and 
resiliency during storms and high water events.  
 
To the northeast of the emergency stabilization project area, additional new shoreline protection 
measures may occur in response to the shoreline erosion that has occurred since 2015. A combination 
of stone structures and imported sand would be employed to restore the sandy beach using living 
shoreline techniques along 550 linear feet of shoreline. The stabilization proposed for this area includes 
installation of stone structures within the littoral zone to function as breakwaters (barriers built in a 
body of water to protect a coast from the force of waves), intended to protect a reconstructed sand 
beach positioned behind the breakwaters. The sandy backshore areas would be revegetated with native 
vegetation to mimic existing sandy backshore/dune areas found elsewhere on the island to create a 
more natural living shoreline. For the purposes of this document, the entirety of this northeast section 
(breakwaters and beach) will simply be referred to as the new living shoreline.  
 
The stone breakwater structures designed to protect the sandy beach would include a stone spur 
(approximately 100 feet long at the crest), extending from the point near the fog signal building, and 
a free-standing breakwater (135 feet long at the crest), as shown on figure 11. Each of these 
structures would extend approximately 6 feet above the existing water level at their crests (see 
figure 13) Approximately 6,662 cubic yards of sand fill would be needed to restore the beach behind 
the new breakwater and stone spur. Native vegetation would be selected from an approved list of 
species associated with open dune communities, such as marram grass (Ammophila breviligulata), 
sand reed grass (Calamovilfa longifolia), little bluestem (Schizachyrium scoparium), bearberry 
(Arctostaphylos uva-ursi), and creeping juniper (Juniperus horizontalis). Newly planted vegetation 
would be installed in two areas of sandy areas behind the breakwater and stone spur totaling 
approximately 5,700 square feet.  
 
Construction is anticipated to require one to two months. Due to weather conditions, the window for 
construction is May to November. Construction access to the supplemental stabilization area would 
occur from the water. Equipment and materials would be brought to the shoreline via shallow-draft 
barges and landed at areas within the immediate vicinity of the supplemental stabilization.  
 
Construction equipment (e.g., excavator, crane, dozer) that would be used to lift stone and move sand 
would be unloaded from the barge to the shore via construction mats. This would occur at two 
locations (specific areas to be determined in accordance with the mitigation measures described 
below), one at the southwestern stabilization work area and the other at the living shoreline work area.   
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Construction mats would temporarily cover an approximately 25-foot by 10-foot area of the shoreline 
during construction. Staging of materials would take place in an area approximately 2,160 square feet in 
size. This area is shown on figure 11, along the west side of the emergency stabilization area. 
 
The supplemental stabilization may be undertaken as soon as funding allows to minimize the risks 
associated with continued deterioration of the structures not covered by the emergency stabilization 
and with continued erosion of the natural shoreline to the northeast of the emergency stabilization. 

ELEMENTS COMMON TO BOTH ALTERNATIVES 

Under both the no-action and the action alternative, the National Park Service would implement best 
practices and appropriate mitigation measures during maintenance of the shoreline stabilization 
structures. Mitigation measures applicable to the proposed action are included in the following section. 

MITIGATION MEASURES OF THE ACTION ALTERNATIVE 

To minimize impacts related to the action alternative, the National Park Service would implement 
mitigation measures whenever feasible. Subject to the final design and approval of plans by relevant 
agencies, mitigation measures would include but would not be limited to the items listed below. 

General Resource Protection 

 Staging of materials would take place only in a designated area, shown on figure 11. 
 Up to two landing areas for barge access would be established in the general areas indicated 

on figure 11.  
 All work areas would be fenced in order to keep related disturbances within the NPS-defined 

limits of construction, shown on figure 11. All workers would be instructed to avoid 
conducting activities beyond the fenced construction zone 

 Construction employees would be instructed on the sensitivity of the general environment, 
and their activity would be monitored.  

 Best management practices would be followed to avoid exposure of the environment 
(terrestrial and aquatic) to risks such as fuel spills.  

 All protection measures would be clearly stated in the construction specifications.  

Natural Resource Protection 

 Standard noise abatement measures would be implemented during construction. Standard 
noise abatement measures could include the following elements: a schedule that minimizes 
impacts on adjacent noise-sensitive uses, the use of the best available noise control 
techniques wherever feasible, the use of hydraulically or electrically powered impact tools 
when feasible, and location of temporary noise sources as far from sensitive uses as possible. 

 Where feasible, construction mats would be utilized to protect soils from disturbance caused 
by construction machinery.  

 Furnished soil is to be subsurface soil, clean and free of nonnative invasive material. 
 To avoid establishment and/or proliferation of nonnative invasive species, contractors would 

implement best management practices to avoid bringing nonnative invasive species on site, 
such as ensuring that construction-related equipment arrives at the site free of mud or seed-
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bearing materials and certifying that all seeds are weed-free; these measures would also be 
implemented to prevent invasive plants from returning to sites where they have been removed.  

 Equipment and material brought to the site shall be pressure cleaned to remove weeds, 
seed, debris, and mud before use, to prevent the introduction and/or spread of nonnative 
invasive plants. 

 All areas that are temporarily disturbed during construction would be reseeded or planted 
with native grasses and other native species as per NPS standards. 

 Prior to starting construction activities, all areas of new construction would be surveyed for 
special status species that could inhabit open dune communities (including clustered 
broomrape, prairie moonwort, and Pitcher’s thistle) near the lighthouse complex. With the 
exception of clustered broomrape, individual plants would be translocated as feasible to 
designated areas of suitable habitat located southwest of the project area, far removed from 
the construction zone. Clustered broomrape is unlikely to survive transplantation; therefore, 
any occurrences found inside the limits of construction would be protected to be best extent 
possible to minimize impacts. 

 The following conservation practices would be implemented to protect Pitcher’s thistle: 
− Staging of construction materials would be limited to an area where absence of Pitcher’s 

Thistle has been confirmed. 
− To prevent, to the extent possible, damage or destruction of plants by construction or 

construction access, the following actions will be taken:  
 Prior to any construction operations, the perimeter of the project area will be flagged 

by National Lakeshore Maintenance and Natural Resource Divisions staff.  
 Decisions will then be made on appropriate construction access and any areas of the 

shore that should be excluded from the limits of construction, and these areas will 
also be flagged.  

− Transplant options if areas identified above cannot be avoided:  
 April: Plants likely not leafed out, making location for transplanting very difficult. No 

transplanting to take place.  
 May: Transplantation of individuals possible, prior to bolting.  
 June: Plants likely to have bolted. No transplanting of adults to take place; juveniles 

considered for transplanting.  
 Fall: Juveniles considered for transplanting. Seeds from adults collected and dispersed.  

− Pitcher's thistle with roots that cannot be fully separated from the surrounding substrate 
(e.g., roots located beneath heavy rocks, tree roots, etc.) will not be transplanted. 

 If piping plover are nesting in the project area during construction, enclosures would be 
installed and beach closures established to prevent predation and general disturbance of 
nesting activities, respectively. 

 The conditions and best management practices listed below and referred to in section 4.2.2 
and appendix 2 of the NPS Procedural Manual #77-1 would be implemented in conjunction 
with the southwestern supplemental stabilization to qualify for an exception from a 
statement of findings under section 4.2.1(g). 
− Action would have only negligible to minor, new adverse effects on site hydrology and 

fluvial processes, including flow, circulation, velocities, hydroperiods, water level 
fluctuations, sediment transport, channel morphology, and so on. Care would be taken to 
avoid any rutting caused by vehicles or equipment. 
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− Action would have only negligible to minor, new adverse effects on normal movement, 
migration, reproduction, or health of aquatic or terrestrial fauna, including at low-
flow conditions. 

− Action would be conducted so as to avoid degrading water quality to the maximum 
extent practicable. Measures would be employed to prevent or control spills of fuels, 
lubricants, or other contaminants from entering the waterway or wetland. Action would 
be consistent with state water quality standards and Clean Water Act Section 401 
certification requirements. 

− Appropriate erosion and siltation controls would be maintained during construction, 
and all exposed soil or fill material must be permanently stabilized at the earliest 
practicable date. 

− Structure or fill would be properly maintained so as to avoid adverse impacts on aquatic 
environments or public safety. 

− Heavy equipment use in wetlands would be avoided if at all possible. Heavy equipment 
used in wetlands would be placed on mats, or other measures would be taken to 
minimize soil and plant root disturbance and to preserve preconstruction elevations. 

− Whenever possible, excavated material would be placed on an upland site. However, 
when this is not feasible, temporary stockpiling of excavated material in wetlands would 
be placed on filter cloth, mats, or some other semipermeable surface, or comparable 
measures would be taken to ensure that underlying wetland habitat is protected. Runoff 
from stockpiled material would be controlled with silt fencing, filter cloth, coir wattles or 
other appropriate means to prevent reentry into the waterway or wetland. 

− Revegetation of disturbed soil areas would be facilitated by salvaging and storing existing 
topsoil and reusing it in restoration efforts in accordance with NPS policies and guidance. 
Topsoil storage would be for as short a time as possible to prevent loss of seed and root 
viability, loss of organic matter, and degradation of the soil microbial community. 

− Where plantings or seeding are required, native plant material would be obtained and 
used in accordance with NPS policies and guidance. Management techniques would be 
implemented to foster rapid development of target native plant communities and to 
eliminate invasion by exotic or other undesirable species. 

− Action would be consistent, to the maximum extent practicable, with state coastal zone 
management programs. 

− Action would not jeopardize the continued existence of a threatened or endangered 
species or a species proposed for such designation, including degradation of 
critical habitat. 

− Action would not have adverse effects on historic properties listed or eligible for listing in 
the National Register of Historic Places. 

Cultural Resource Protection 

 NHPA Section 106 procedures would be reinitiated if and when any unknown significant 
archeological resources are uncovered during ground-disturbing activities.  

 If any previously unknown archeological resources are discovered, all work in the immediate 
vicinity of the discovery shall be halted until the resources are identified and documented 
and an appropriate mitigation strategy developed, if necessary, in accordance with pertinent 
laws and regulations, including the stipulations of the 2008 Programmatic Agreement Among 
the National Park Service (US Department of the Interior), the Advisory Council on Historic 
Preservation, and the National Conference of State Historic Preservation Officers.  
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 If necessary, data recovery of archeological sites may be conducted prior to implementation 
of the proposed action. 

Visitor Use Mitigation 

 Visitors would be informed of construction activities by posting information at the visitor 
center and/or National Lakeshore website. Visitors would also be routed away from work 
areas during construction. 

SUMMARY OF ENVIRONMENTAL CONSEQUENCES 

Table 1 below summarizes the impacts of each alternative on the impact topics analyzed in this 
environmental assessment. These impacts are described in greater detail under their respective 
headings in the “Affected Environment and Environmental Consequences” chapter.  

TABLE 1. SUMMARY OF ENVIRONMENTAL CONSEQUENCES 

 No-Action Alternative Action Alternative 
  Emergency Stabilization Supplemental Stabilization 
Coastal 
Resources 

Coastal processes would 
continue to alter and 
deconstruct the existing 
shore protection 
structures. 
 
Backfill materials and 
existing sandy deposits 
behind the structures 
would be eroded and 
redistributed within the 
littoral zone. 
 
Shoreline/beach erosion 
to the northeast of the 
lighthouse complex 
would continue. 
 
Wetland functions and 
values would be 
maintained. 

295-foot section of the 
lighthouse complex shoreline 
would be stabilized. 
 
Minor impacts would occur to 
L2US wetlands due to rock 
placement. 
 
L2UB wetlands would be 
permanently impacted by the 
rock placement, but a majority of 
these impacts are upon existing 
stone materials scattered across 
the project area. 
 
Temporary impacts would occur 
to L2US wetlands due to 
construction access along the 
shoreline, but these areas would 
return to pre-construction 
conditions. 
 
Coastal processes would 
continue along the southwest 
and northeast shorelines, as in 
the no-action alternative, and 
wetland functions and values 
would be maintained. 

An additional 680-foot section of 
lighthouse complex shoreline would 
be stabilized. 
 
Coastal processes along the northeast 
shoreline would be modified by the 
living shoreline structures and sand 
nourishment. 
 
Impacts on L2US wetlands due to 
sand nourishment would be 
temporary where new L2US wetlands 
would occur along the new shoreline 
configuration. 
 
New backshore and dune habitats 
would be created within the living 
shoreline system. 
 
Permanent impacts would occur 
L2UB wetlands due to rock and sand 
placement, but portions of those 
impacts would be replaced onsite. 
 
Temporary impacts would occur to 
L2US wetlands due to construction 
access along the shoreline, but these 
areas would return to pre-
construction conditions. 
 
Overall, wetland functions and values 
would be maintained. 
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TABLE 1. SUMMARY OF ENVIRONMENTAL CONSEQUENCES (CONT.) 

 No-Action Alternative Action Alternative 
  Emergency Stabilization Supplemental Stabilization 
Special 
Status 
Species 

Federally and state 
protected special status 
species populations 
would continue to be at 
risk of damage or loss 
due to shoreline erosion. 

Pitcher’s thistle would remain at 
risk of indirect damage or loss 
due to unstable shoreline 
conditions southwest of the new 
295-foot stone revetment. 
 
Clustered broomrape would 
remain at risk of indirect damage 
or loss due to unstable shoreline 
conditions northeast of the new 
295-foot stone revetment. 
 
Other federally and state 
protected species, including the 
Great Lake piping plover, would 
not be adversely impacted by 
emergency stabilization activities. 

Pitcher’s thistle population near the 
lighthouse complex would be directly 
impacted by supplemental 
stabilization activities through the 
addition of the 130-foot stone 
revetment south of the light tower. 
 
Mitigation measures would be used 
to minimize adverse impacts on 
Pitcher’s thistle individuals, including 
translocation of individual plants prior 
to the onset of construction. 
 
Survivability of translocated thistles 
could be variable; the resulting loss of 
a federally-listed plant would be 
considered an indirect, long-term 
adverse impact. 
 
The Great Lakes piping plover would 
not be adversely impacted because 
nesting and foraging locations would 
remain far removed from the limits of 
construction. 
 
Clustered broomrape populations in 
the limits of construction would be 
directly impacted by the new living 
shoreline causing a direct, long-term 
adverse impact. 
 
Other federally and state protected 
species would not be adversely 
impacted by emergency 
stabilization activities. 

Cultural 
Resources 

Cultural resources, 
including the historic 
structures of the 
lighthouse complex, 
would continue to be at 
risk of damage or loss 
due to continued 
shoreline erosion and 
wave action.  
 
Historic circulation route 
would continue to be at 
risk of further loss from 
erosion.  

Fog signal building would be 
protected from shoreline erosion.  
 
Introduction of new materials 
would change appearance of 
shoreline. 
 
Historic circulation route would 
continue to be at risk of further 
loss from erosion outside of 
emergency project area. 
 
Construction activities would 
cause disturbance to 
soundscapes and viewsheds for a 
duration of two to three months. 

Fog signal building and lighthouse 
would be further protected from 
shoreline erosion.  
 
New structures would further visually 
change the appearance of the 
shoreline both southwest and 
northeast of the emergency 
project area.  
 
Shoreline in location of historic 
circulation route would be restored.  
 
Construction activities would cause 
disturbance to soundscapes and 
viewsheds for a duration of one to 
two months. 
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TABLE 1. SUMMARY OF ENVIRONMENTAL CONSEQUENCES (CONT.) 

 No-Action Alternative Action Alternative 
  Emergency Stabilization Supplemental Stabilization 
Visitor Use 
and 
Experience 

Before further erosion 
occurs, visitors would 
continue to access, use, 
and experience the site in 
the same manner as the 
existing conditions. 
However, public access 
and use of the site would 
continue to be at risk 
due to loss or damage of 
historic structures or 
further loss of the access 
route. 

Visitor experience of the 
lighthouse complex and 
opportunities for understanding 
the site’s history would be 
protected.  
 
Public access would be the same 
as the no-action.  
 
Construction activity would 
cause disturbance to public 
access and use, soundscapes, 
and viewsheds for a duration of 
two to three months. 

Visitor experience of the lighthouse 
complex and opportunities for 
understanding the site’s history 
would be further protected due to 
additional shoreline stabilization.  
 
Public access to the site via the 
historic boardwalk could be restored 
in the future because the shoreline 
would be restored.  
 
Construction activity would cause 
disturbance to public access and use, 
soundscapes, and viewsheds for a 
duration of one to two months. 
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ALTERNATIVE ELEMENTS CONSIDERED 
BUT DISMISSED FROM FURTHER ANALYSIS 

Several alternatives were identified during initial planning stages. These alternatives are based 
upon the concepts presented in the historic structure and cultural landscape report for the 
lighthouse complex (QEA 1999). Some of these were determined to be unreasonable, or much less 
desirable than similar options included in the analysis, and were therefore not carried forward for 
analysis in this environmental assessment. The descriptions below summarize the alternatives and 
alternative elements that were considered but dismissed from further analysis and the rationale 
behind the dismissal. 

Removal of Existing Shoreline Stabilization Structures 

During early planning, the team discussed whether the existing stabilization structures should be 
removed prior to construction of the stabilization structures proposed under the NPS preferred 
alternative above. The team agreed that removal of the structures was unnecessary and that they 
could serve as the base of the proposed stabilization while staying in place. Removal would incur 
significantly higher costs, require additional time for construction, and would incur additional 
impacts on the natural and cultural environment. Therefore, removal of the existing shoreline 
stabilization structures was dismissed from further consideration. 

Jetty/Groin Construction 

Jetties or groins are built perpendicular to the shoreline. They redirect the littoral energy and capture 
sand. They are often used to build sandy beaches. In doing so, they can avoid settlement and 
undermining of structures of the shoreline. The jetty/groin structures can also be used as a dock for 
boats. This area is not used for docking. Further, such a structure is designed to capture sandy materials 
being transported longshore and to increase shoreline width and height, thereby increasing protection 
levels against storms and high water. Although some sandy sediments are being transported into the 
project area, the quantity of longshore transport does not appear to be sufficient for groin/jetty 
structures to succeed. For these reasons, these structures would not meet the objectives of stabilizing 
the shoreline. Therefore, jetty/groin construction was dismissed from further consideration. 

Offshore Breakwaters 

Offshore breakwaters would protect the existing shoreline by dissipating wave energy before it 
reached the existing revetment. The level of protection would depend upon the placement and 
extent of the rubble mound structure. Given that the depth of the water increases fairly quickly in 
this area, the amount of rubble that would be required for such structures to be effective makes the 
cost for this concept infeasible. The existing revetment would also need to be repaired under this 
concept, thus adding to the cost. Rough cost estimates for this concept, as shown in the 1999 historic 
structure and cultural landscape report exceed $9 million (QEA 1999). Therefore, it was dismissed 
from further consideration. 

Relocate Lighthouse Complex 

During early planning, the team discussed relocation of the lighthouse complex. The area is bounded 
by Lake Michigan and Wilderness and is also bisected by a steep ridge. Finding a new location for the 
complex would be infeasible, as the only potential location that is protected from erosion and is 
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outside of wilderness is a bowl depression area landward; relocation to that area would be 
prohibitively expensive. Rough cost estimates for this concept exceed $20 million (NPS 2017a). 
Furthermore, relocating the lighthouse and the associated buildings would cause a loss of context, 
significance, and association, creating a loss of the complex’s “sense of place.” Therefore, relocating 
the lighthouse complex was dismissed from further consideration.  
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CHAPTER 3: AFFECTED ENVIRONMENT 
AND ENVIRONMENTAL CONSEQUENCES 

This section of the environmental assessment describes existing environmental conditions of the 
impact topics potentially affected by the alternatives evaluated. These impact topics include coastal 
resources, special status species, cultural resources, and visitor use and experience. These existing 
conditions are used as the baseline for comparing the potential impacts of each alternative. This 
section then analyzes both beneficial and adverse impacts that could result from implementing each 
alternative considered in this plan.  

GENERAL METHODOLOGY 
FOR ANALYZING IMPACTS 

In accordance with the CEQ regulations, direct and indirect impacts are described under each 
impact topic (40 CFR 1502.16), and the impacts are discussed in terms of context and intensity (40 
CFR 1508.27). Where appropriate, mitigating measures for adverse impacts are also described and 
incorporated into the evaluation of impacts. The specific methods used to analyze impacts for each 
resource may vary; therefore, these methodologies are described under each impact topic.  

Geographic Study Area 

The geographic study area for the assessment of impacts (i.e., area of analysis) for each of the impact 
topics includes, at a minimum, the overall project area described in chapter 2 and shown on figure 2. 
Impacts from the emergency stabilization may be more tightly defined by the relatively smaller 
proposed action. Impacts of the overall stabilization (including both the emergency stabilization and 
the supplemental stabilization) expand to the overall project area, as shown on figure 2. Resource-
specific considerations are taken into account in defining the area of analysis for each impact topic 
discussed in this chapter. Additional geographic study areas associated with particular resources are 
identified under each relevant impact topic.  

Duration of Impact 

The duration of an impact defines how long the impact may last following implementation of an 
action. Wherever possible, the analysis quantifies the actual length of the expected impact. 
Otherwise, impacts are defined as either short-term or long-term and are not generally both. The 
following terms are used for all impact topics to allow for easy summarization. 
 
Short-term: Impacts that last a relatively brief time following an action and/or are temporary in 

nature. Short-term impacts typically are less than 1 year in duration.  
 
Long-term: Impacts that last a relatively long time following an action and/or may be permanent. 

Long-term impacts typically are 1 year or longer in duration. 

Type of Impact 

Impacts are discussed by type, as follows: 
 
Direct: Impacts that would occur as a result of the proposed action at the same time and 

place of implementation (40 CFR 1508.8). 
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Indirect: Impacts that would occur as a result of the proposed action but later in time or 
farther in distance from the action (40 CFR 1508.8). 

 
Adverse: Impacts that would cause an unfavorable result to the resource when compared to 

the existing conditions.  
Beneficial: Impacts that would result in a positive change to the resource when compared to the 

existing conditions. 

Assumptions 

The following assumptions were made during assessment of impacts on the resources discussed in 
the following sections. Where relevant, additional assumptions are discussed under resource-
specific methodologies. 
 The impact analysis was conducted for each of the alternatives based on conceptual designs 

of shoreline structures for a project timeframe of approximately 100 years. 
 The water level of Lake Michigan will remain within a few feet of current levels over the 

period of analysis. 
 Because Lake Michigan is no longer icing over during winter months, areas once protected 

by ice are now subjected to the more intense winter winds, which may exacerbate shoreline 
erosion during winter storms (NPS 2010). 

Cumulative Impacts Analysis 

Cumulative impacts are defined as “the impact on the environment which results from the incremental 
impact of the action when added to other past, present, or reasonably foreseeable future actions 
regardless of what agency (federal or nonfederal) or person undertakes such other actions” (40 CFR 
1508.7). Cumulative impacts are analyzed by adding the impacts of other actions to those of the 
alternatives described in this environmental assessment. During scoping, the team considered other 
actions that have or would have the potential to affect resources within the scope of this project.  
 
Cumulative impacts were determined for each impact topic by combining the impacts of the 
alternative being analyzed and other past, present, and reasonably foreseeable actions that would 
also result in beneficial or adverse impacts. Because some of these actions are in the early planning 
stages, the evaluation of the cumulative impact is based on a general description of the projects. 
These actions were identified through the internal and external project scoping processes and are 
summarized below. 
 
Past, Present, and Reasonably Foreseeable Actions 
 
Rehabilitation of the Lighthouse Complex –– The National Park Service is undertaking the 
rehabilitation of the structures within the lighthouse complex, including the keeper’s dwelling, the 
passageway, the light tower, and the fog signal building. This project would include the restoration, 
preservation, and rehabilitation of the historic structures, as appropriate, both on the interiors and 
exteriors. Deteriorated and damaged materials would be repaired or replaced in kind as needed. For 
the landscape, native dune grasses and vegetation would be planted and vegetation encroaching on 
historic features would be removed. Small-scale features would be repaired and restored as needed. 
All restoration, preservation, and rehabilitation activities would follow recommendations described 
in the lighthouse complex’s historic structure and cultural landscape report (QEA 1999). In addition, 
this project would provide visitor access into the interiors of these structures, enhanced 
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interpretation, and ranger-guided tours of the light tower. This action has the potential to affect 
special status species, cultural resources, and visitor use and experience.  
 
Creation of Accessible Routes to the Lighthouse Complex –– The National Park Service has plans to 
improve accessibility to the lighthouse complex because there are currently no universally 
accessible routes to the site. One or more accessible routes would be considered from the visitor 
center to the lighthouse complex. Specific alignments and materials for these routes would be 
determined during a future design phase of the project. Each proposed route would be subject to 
additional compliance. This action has the potential to affect special status species, cultural 
resources, and visitor use and experience.  
 
Preservation of Shipwrecks in the Manitou Passage Underwater Preserve –– Several shipwrecks are 
located off the shore of South Manitou Island in the Manitou Passage Underwater Preserve. See 
figure 14 for a map of the preserve. The preserve was established in 1988 by the State of Michigan to 
conserve the historic and archeological value of over 50 known shipwreck sites, dating from 1835 to 
1960. The nearest shipwreck to the project area is the wreck of the Three Brothers, a 160-foot wooden 
steam barge that grounded after taking on water in 1911. Over the next 50 years, a sand bar formed 
around the ship and it was subsequently buried in the shifting sands. The Three Brothers shipwreck 
remained covered by sand until 1996 when the winter storms dramatically eroded the shoreline at 
Sandy Point and revealed the shipwreck approximately 150 feet offshore (Michigan DEQ 2017). This 
shipwreck is currently preserved in place and divers are able to experience it in water depths from 5 to 
45 feet. This action has the potential to affect coastal resources and visitor use and experience. 
 
Dredging at the South Manitou Dock –– The National Park Service plans to dredge the sand 
accumulating around the South Manitou ferry dock within the next couple years. Dredge spoils have 
historically been deposited in the active beach zone. However, it is possible that spoils could be 
stockpiled in an upland location to be used as part of the sandy fill needed for the living shoreline 
element of the supplemental stabilization, if that action is implemented. This action has the potential 
to affect coastal resources. 

COASTAL RESOURCES 

Affected Environment 

The natural resources along the nearshore environment surrounding the lighthouse are defined by 
the geology and landforms of the South Manitou Island shoreline and the lake-side setting associated 
with Lake Michigan. The sand dunes located along the western shoreline of the island are one of 
South Manitou Island's key features. These dunes are referred to as Perched Dunes and are located 
within the state-designated Critical Dunes Area. They rise approximately 100 feet above the lake 
level and extend continuously for over 2.5 miles along the western shoreline (the opposite side of the 
island from the proposed project). The dunes provide a constant source of sand into the nearshore 
system as the bluff face slumps and slides into the lake. Upon entering the water, sandy material can 
be transported eastward in nearshore currents, and redistributed around the shoreline by waves and 
littoral processes. The resulting gradual increase of sandy deposits can form large accretionary 
features, such as the large crescent-shaped harbor on the island’s eastern shoreline between Gull 
Point and Sandy Point. The lighthouse complex is located near the southeastern end, or tip, of the 
crescent-shaped harbor, as shown on figure 1.  
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Prior to construction of the lighthouse complex, the shoreline in the project area was likely a natural 
sand beach/dune, subject to the winds, currents and littoral movement of sediment typical of Lake 
Michigan. The lighthouse complex and adjacent shoreline is not within a designated Critical Dunes 
Area. The littoral movement of sand along the southern end of the island is primarily from southwest 
to northeast, with Sandy Point being a large accretionary spit located just downdrift from the 
lighthouse complex.  
 
Shortly after construction of the lighthouse, shoreline erosion in this area became a concern, and an 
attempt to curb this erosion was performed in the 1940s with the installation of steel bulkheads to 
include a sheet pile wall and a bin wall. Photographs from the 1940s also show small stone being 
placed along the lakeward face of these walls. Additional armor stone was permitted and placed in 
the late 1980s along 408 linear feet fronting the lighthouse complex. Erosion from wave action and 
ice events have caused these structures to deteriorate, and they are failing. Figure 8 shows the 
locations of the remaining stabilization features. Currently, the existing shoreline is approximately 45 
feet from the base of the lighthouse and 20 feet from the base of the fog signal building. 
 
The past stabilization methods at the lighthouse complex have hardened a segment of shoreline, 
thereby cutting off a portion of sediment supply to the littoral system. Typically, areas immediately 
adjacent to hardened reaches of shoreline will experience erosion due to the interruption of 
sediment supply, but also due to the physical impact the structure has on local wave and current 
patterns. This is evident along the northeast end of the bin wall where the site complex has seen 
recent significant erosion, resulting in 250 linear feet of boardwalk along the historic route to the 
lighthouse complex being undermined and subsequently lost to shoreline erosion (see figure 8). 
 
Water levels are recorded at Harbor Beach, MI (NOAA Station 9075014). The average water levels in 
January and June 2016 were 579 and 580 feet, respectively, using the International Great Lakes 
Datum (IGLD) (NOAA 2017b). Historic data show that Lake Michigan’s water level annually 
fluctuates approximately 1 foot.  
 
Water levels and waves acting upon the South Manitou Island shoreline are driven primarily by winds. 
The water level is subject to periodic oscillations called seiches, which are caused by rapid changes in 
air pressure or rapid shifts in wind direction as weather systems pass over Lake Michigan. Storm surges 
can also cause relatively longer-term changes in water levels, increasing the water elevation by as much 
as one foot, and storm gusts blowing across open water often drag some water towards the downwind 
side of Lake Michigan (USACE n.d.). 
 
The project location just south of the harbor on the eastern shore is exposed to wind over open 
water for varying distances from most directions, with the bulk of the island providing a windbreak 
from winds from the northwest. The closest buoy (NOAA NDBC 45002) measuring wind speed and 
wave height is roughly 26 miles northwest of the lighthouse; half way between Lake Michigan east 
and west shores. The prevailing winds shift throughout the boating season (figure 15). Starting from 
the north in spring the winds change in a counter clockwise manner ending with winds out of the 
south in late fall. Average wind speeds depend on which month is being considered. The general 
trend is for the wind speeds to fall off at the height of summer. Wind gusts above 60 mph have been 
observed year-round. 
 
A rudimentary analysis conducted by AMI Consulting Engineers determined through fetch (horizontal 
distance over open water that wave-generating winds blow) and available wind data that a breaking 
wave height of 4.5 feet can be generated along the lighthouse complex shoreline (AMI 2017).   
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Waves of this magnitude are capable of moving/rearranging the size class of riprap previously placed 
along the lighthouse complex shoreline. Observations of the existing conditions support this brief 
analysis, with signs of scattered riprap throughout the entire lighthouse complex nearshore area. 
With the loss of the fronting riprap the steel bulkhead structures are more susceptible to wave forces, 
causing further damage and leading to structural failure. 
 
The project area includes a 975 linear-foot section of the South Manitou Island shoreline immediately 
adjacent to the South Manitou Island Lighthouse complex. The project area is partitioned into three 
sections that include the southwestern end (a supplemental stabilization area), the middle area 
containing the proposed revetment (the emergency stabilization area), and the northeastern end 
proposed for a living shoreline (a supplemental stabilization area), as shown on figure 2.  
  
The bin wall and sheet pile wall have top elevations of approximately 586 and 585 feet (with the 
lower bulkhead located at the northeast in front of the fog signal building). Situated between the two 
segments of bulkhead is a failing riprap revetment that has a top elevation ranging between 585 and 
586 feet. This places the existing top heights of the existing shore protection structures anywhere 
from 4 to 6 feet above the waterline depending on the season. 
 
That portion of the project area shoreline absent of riprap can be considered a lakeshore beach 
comprised of sand, gravel, and cobble with a width of 10 to 30 feet and ranging in elevation between 
585 feet near the fog signal building to the water elevation of 580 feet (see figure 7). In 2015, the 
beach on the northeast side of the existing revetment structures was located approximately 60-80 
feet waterward from its current location, having moved inland by this amount due to wave and water 
current erosive forces.  
 
The project area also includes a portion of the Lake Michigan bottom extending waterward by 98 
feet from the beach at the farthest point. The bottom of the lake in the project area comprises mainly 
natural gravel and cobble with scattered riprap stones that have washed away from the steel 
revetments and moved into deeper water. Elevations range between 580 feet (i.e., water depth of 
zero) to approximately 576 (water depth of 4 feet) in the project area at the most waterward point. 
The water depth across the majority of the project area is around 2 to 3 feet. In total, the width of the 
project area is approximately 55 feet at the southwestern end (including the beach, existing 
revetment, and bottom of Lake Michigan) and 120 feet at the portion north of the existing bin wall. 
 
Recent storm events in the winter of 2015-2016 have eroded and reshaped an approximately 300-
foot segment of shoreline located just northeast of the fog signal building (figure 16). In the past, 
this reach of shoreline has not required stabilization measures and has resided as a sandy/cobble 
beach with some scattered larger stones (riprap), likely moved into the area during storm events. 
However, with a recent trend of rising water levels within the Great Lakes, many areas previously 
considered stable are now being subjected to stronger wave attack resulting in a reshaping/ 
reconfiguration of the shoreline (NOAA 2017a; NPS 2010). In addition, because Lake Michigan is 
no longer icing over during the winter months areas once protected by ice are now subjected to the 
more intense winter winds. The lack of ice in the littoral zone leaves shorelines more frequently 
exposed to harsh wave action from winter storms. Erosion is further exacerbated by shorelines 
that are no longer “frozen in place” (NPS 2010).  
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Figure 16. Erosion Behind Bin Wall 

Shoreline erosion taking place behind the northeastern terminus of the existing bin wall.  
Photo taken May 11, 2017. (Photo credit: VHB) 

 
Wetlands. Surface waters within the project area are classified by the Federal Geographic Data 
Committee (FGDA 2013) (adapted from Cowardin et al. (1979)) as Lacustrine Littoral 
Unconsolidated Bottom (L2UB). The L2UB waters extend laterally along the shoreline throughout 
the entire study area (as defined at the time that the field work took place), and comprise 1.32 acres 
of the 3.82-acre study area (figure 17). Substrate conditions meet the definition of “unconsolidated 
bottom”, which is defined by having at least 25% cover of particles smaller than stones (less than 6-7 
cm), and a vegetative cover less than 30%. The L2UB area also includes approximately 610 square 
feet where the unconsolidated bottom substrate is covered with existing dense stone that has been 
distributed along the lakeward side of the OHWM from periodic storm damage to the existing 
revetment. According to Cowardin et al. (1979), the presence of this non-natural stone substrate type 
can warrant a special modifier used to classify “artificial” substrates, denoted by adding the letter “r” 
at the end of the L2UB code (e.g., L2UBr). As the lake becomes deeper beyond the study area, the 
littoral zone affected by shoreline processes gives way to the limnetic zone (deepwater area), which 
begins at a water depth of 8.2 feet (2.5 meters) (figure 18).  
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On the landward edge of the littoral zone, a narrow (less than 30 feet) unvegetated sand and cobble 
exists above the waterline and within the wave splash zone, except in areas where the shoreline has 
been reinforced with riprap and/or sheet piling. This unvegetated beach wetland is classified as 
Lacustrine Littoral Unconsolidated Shore (L2US) (FGDC 2013) located between the water line of 
Lake Michigan and its vegetated foredunes. This area can also be classified using the “Sand and 
Gravel Beach” natural community type described by the Michigan Natural Feature Inventory (MNFI 
2008). Because of recent erosion and intense exposure to wind and water, the beach ascends 
abruptly with an approximate 2 to 8% gradient. As such, surface water does not regularly cover the 
beach, and temporary hydrology is evident from substrate saturation and drift deposits resulting 
from wave action and high water events (Kost et al. 2007).  
 
Two areas are defined by these L2US 
wetlands, in total comprising 0.21 
acres of the 3.82-acre study area 
(figure 17). These areas are 
geographically disconnected from one 
another by the riprap embankments 
and bin wall used to stabilize soil 
eroding in the vicinity of the shoreline 
along the lighthouse complex. 
 
The L2UB and L2US portions of Lake 
Michigan within the study area are an 
important part of the transition zone 
between a large lacustrine system and 
the nearshore communities of South 
Manitou Island. They form part of the 
littoral zone, which extends from the 
edge of the island into Lake Michigan 
to a depth of 8.2 feet. When measured 
perpendicular to the shore, this zone 
can extend several hundred feet before 
transitioning to deeper lake 
environments of the limnetic zone. 
Variations in the width of littoral zone 
differ between the emergency shoreline 
and location of future phases. The 
emergency shoreline within the project 
area maintains an abrupt topographic 
grade above the water level compared 
to the more gradual change in elevation 
along the shoreline targeted for 
supplemental stabilization.  
 
The shallow depth and clear water of the littoral zone in the L2UB habitats along South Manitou 
Island allow sunlight to penetrate all the way to the sand, pebble, and cobble sediment on the lake 
bottom. This increases the probability of growth for aquatic plants; however, aquatic plants are 
absent with the L2UB waters inside the study area, likely due to the highly dynamic substrate 
conditions and wave action. Organisms that live in the substrate (such as benthic 

Figure 18. Lacustrine Littoral Unconsolidated Shore 
Foreground shows the lacustrine littoral unconsolidated 

shore, transitioning to the southwestern dilapidated stone 
revetment and sheet pile wall. Photo taken May 11, 2017. 

(Photo credit: VHB) 

Sheet Pile Wall and 
Dilapidated Stone 
Revetment 
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macroinvertebrates) and within the water column (like fish) remain an important part of L2UB 
functionality for aquatic life. Benthos within the project area may include the amphipod Diporeia, 
oligochaetes of the family Tubificidae, and fingernail clams (Sphaeriidae), although the shifting 
sediments in the littoral zone are likely to cause poorly developed benthic (relating to the bottom of 
the lake) communities (NPS 2012). 
 
Other types of wildlife habitat are found in the L2US portion of the study area, located on the 
unvegetated beach just above the water’s edge. While the L2US beach is relatively narrow within the 
study area, it is composed of a mixture of unconsolidated sand, pebbles, and small cobble that attract 
certain types of wildlife. Because the L2US area technically falls within the definition of waters of the 
US, it has fluctuating water conditions that increases potential for wildlife use, as well as the species 
diversity of small organisms that live within the beach’s substrate. Larger wildlife known to inhabit 
the National Lakeshore’s shoreline, such as the bald eagle (Haliaeetus leucocephalus) and common 
loon (Gavia immer), forage for fish along the littoral zone of the island. Migratory birds also use Lake 
Michigan shoreline habitats as a stopover point during migratory flights across North America. 
However, due to the small size and absence of aquatic plant life, the study area is likely used more 
frequently by resident birds (i.e., non-migratory) that live along the lake shore year-round. 
 
Flood flow alteration and shoreline stabilization are two other primary functions of the L2UB and 
L2US features within the study area. Nearshore flooding does not appear to regularly affect the non-
wetland environment of the study area, largely because the L2UB and L2US features help buffer the 
island along the shoreline flood zone. These functions are all the more important with the absence of 
vegetated wetlands that commonly provide flood storage and buffering protection. Storm surge 
protection, floodwater protection, and energy dissipation are all provided by substrate and 
topographic conditions in the littoral zone, where the gradually sloping lake bottom stabilizes the 
nearshore environment during harsh, storm-related conditions. As such, the L2UB zone functions not 
only for flood protection, but also for shoreline stabilization. Additional shoreline stabilization is 
provided by L2US beaches, particularly to dissipate energy from regular wave action and storm events.  

Methodology 

Potential impacts on coastal resources are assessed based on the historic patterns of sediment 
transport and shoreline erosion. These patterns are extrapolated to describe how these processes 
would continue under the no-action alternative and how they would respond to the proposed action 
over several decades. This impact topic also includes an evaluation of possible impacts on wetlands. 
The current conditions of coastal resources, as presented under the “Affected Environment” section 
above, were compared with the alternatives to determine how coastal resources would be impacted. 
 
Assumptions made for the impact assessment that apply specifically to coastal resources are as follows: 
 Water levels vary by a few feet annually. South Manitou Island shoreline is influenced by 

small tide fluctuation; however, these variations are so minor that seiches are the primary 
driver in periodic changes in water levels. Long-term changes in water level are uncertain. 

 Ordinary high water line is determined by Michigan’s Department of Environmental Quality 
to be 580.5 ft. IGLD. In the absence of recent topographic/bathymetric survey data, the water 
line observed by a professional wetland scientist on May 11, 2017, is used as the approximate 
ordinary high water line for the analysis presented in this document. 
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Additionally, appendix B provides a wetlands statement of findings in accordance with Executive 
Order 11990: Protection of Wetlands and NPS Director's Order #77-1. This statement of findings 
provides a detailed description of the assessment of wetland functions and impacts. 
 
Geographic Study Area. The area of analysis for coastal resources includes the unvegetated beach 
extending waterward beyond the ordinary high water of the lake and into the lake at a water depth 
generally around 4 feet. To properly account for variable conditions that could extend beyond the 
project area, the area of analysis was expanded to encompass approximately the same study area as 
used for the wetland delineation (figure 17) by both widening and lengthening the onsite limits of 
assessment, this expanded area of analysis was then utilized to assess potential impacts for wetlands 
with functions and values that had relevance on a broader scale. For ease of interpretation, the area of 
analysis was designed similarly to the USFWS and National Marine Fisheries Service (NMFS) use of an 
“action area,” which refers to the entire area directly or indirectly affected by a proposed action.  

Impacts of the No-Action Alternative 

Direct and Indirect Impacts. Under the no-action alternative, there would be no action taken within 
the emergency shoreline stabilization area to further stabilize the shoreline in the project area. The 
existing shoreline and associated stabilization methods would continue to be subject to the same 
patterns of wind, wave, and ice that have caused those structures to deteriorate (NPS 2010). Due to 
effects from the increased water level of Lake Michigan (NOAA 2017a), the existing riprap and steel 
structures would continue to be subjected to wave forces resulting in further erosion of backfill 
materials. The dilapidated bin wall and upland located adjacent to the fog signal building is continually 
eroding where structural components of the bin wall are missing. The fog signal building itself is very 
close to the northeastern bin wall and would continue to be in jeopardy of being damaged or lost 
completely. The southern segment of emergency stabilization area, comprised of loose armor stone 
and exposed/torn geotextile, would continue to fail and provide limited protection to the upland area 
between the light tower and fog signal building.  
 
Within the supplemental stabilization area, the sheet pile wall located near the light tower would likely 
remain in better condition due to the larger sized riprap encompassing its base of the structure. Unlike 
the bin wall near the fog signal building, undermining of backfill material would not be expected to 
occur over a short-term duration at the sheet pile wall. However, long-term deterioration of this 
structure would exist under the no-action alternative. The southernmost shoreline, protected by an 
existing 75-foot armor stone revetment, would continue to provide good protection within the short 
term given the higher landscape position of the revetment. Storm water levels are less likely to impact 
this structure. However, long-term deterioration of this structure would potentially exist under the 
no-action alternative. 
 
With the lighthouse complex being a hardened shoreline that functions as a headland, the northeastern 
shoreline would likely continue an eroding and reshaping process to reach a more stable configuration. 
The deficient supply of natural sand from updrift sources would be anticipated and would negatively 
influence this process, leaving the shoreline subject to continued erosion. A shoreline movement of 20 
to 30 feet per storm event, as experienced in 2015, could occur. If the shoreline northeast of the fog 
signal building continues to erode, there could be further loss of the historic pedestrian access route 
along the shoreline, as discussed in the “Cultural Resources” section below. 
 
Although the vegetation along the shoreline offers some stabilization, areas once protected by ice 
during winter storms are being more frequently subjected to high winds and associated wave action 
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due to the decreased frequency of freezing (NPS 2010), which may be contributing to the erosion 
that has been seen and is likely to continue in this area. 
 
Wetlands –– The wetland types described under the “Affected Environment” section above would 
continue to exist in the project area, though their configuration may shift with the potential changes 
in the shoreline described above. The functions and values of these wetlands would remain the same. 
 
Overall, this alternative would allow coastal processes to continue as influenced by the existing 
hardened shoreline structures, thereby allowing the natural movement and reshaping of lacustrine 
shoreline wetlands. NPS actions would have no impact on coastal resources. 
 
Cumulative Impacts. Although past, present, and reasonably foreseeable actions may result in 
impacts on coastal resources in the project area, the no-action alternative would have no impacts 
and, therefore, would not contribute to the impacts of other actions. Consequently, there would be 
no cumulative impacts on coastal resources under the no-action alternative. 
 
Conclusion. Under the no-action alternative, the existing revetments and vertical steel walls would 
remain in place allowing natural processes to proceed. Over time, particularly as the lake level trends 
higher, the natural forces of waves and currents at the shoreline would continue to reshape the 
shoreline along the lighthouse complex to naturally reach a more stable configuration. This reshaping 
of the shoreline would have a secondary impact of putting the historic structures of the lighthouse 
complex and the pedestrian access route at risk of damage or loss due to further erosion, as discussed 
in the “Cultural Resources” section below. Prior to any development at the lighthouse complex, the 
area was subject to regular accretion and erosion of the sandy shoreline. Under the no-action 
alternative, the existing revetments would fail to protect the shoreline as these processes slowly move 
towards stability. The NPS would not add any new impediments to the natural processes along the 
shoreline. Because the coastal process would continue under the no-action alternative, wetlands would 
maintain their intrinsic functions and values and the NPS would continue to manage wetlands with no 
net loss within the project area.  

Impacts of the Action Alternative: 
Proposed Action and NPS Preferred 

Direct and Indirect Impacts. Under the action alternative, the proposed emergency and 
supplemental work to stabilize the shoreline would continue to be subject to the same patterns of 
wind, wave, and ice as described under the affected environment. The placement of riprap larger 
than what currently exists within the emergency work area along the bin wall would increase the 
height of the revetment adjacent to the lighthouse and fog signal building and improve the resiliency 
of these structures. Additionally, if supplemental stabilization is implemented, placement of larger 
riprap along the steel wall in the southwestern supplemental area would increase the height of the 
revetment in this area, improving the resiliency of these structures, as well. The living shoreline 
proposed north of the bin wall would provide protection of this portion of the shoreline as another 
element of the possible supplemental stabilization.  
 
Emergency Stabilization –– The emergency revetment would better withstand the energy imposed by 
the coastal environment. The more effective structure would retain the existing shoreline behind the 
revetment and prevent further erosion of the area supporting the lighthouse complex structures. The 
northeastern terminus of the revetment would be constructed with a return section that protects 
against future flanking or erosion at the end of the structure. It is anticipated that shoreline erosion 
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beyond the terminus would continue, thus making the revetment return an important component of 
the design to guard against flanking of the revetment structure. This issue of terminal ends and flanking 
is always a concern and would have to be considered under a long-term maintenance program for the 
revetment structure. The shoreline to the northeast of the revetment would likely continue to erode 
under current water level conditions. With the lighthouse complex being a hardened shoreline and 
serving as a headland, the northeastern shoreline would likely continue a reshaping process to reach 
a more stable configuration. Factors such as the natural supply of sand from updrift sources would 
greatly influence this process, but the most influential factor is the elevation of the lake level. The 
Great Lakes are predicted to have lower lake elevations in the future due to climate change and 
increased temperatures and evaporation rates. Lower lake levels would result in less erosive 
conditions along the northeastern shoreline. 
 
Wetlands. Under this alternative, emergency stabilization would result in the permanent impact of 
9,301 square feet of lacustrine wetlands for the armor stone revetment (table 2 and figure 19). In 
addition, temporary impacts on L2US wetlands are required associated with the placement of mats 
covering an estimated 25-foot by 10-foot area of the shoreline at the northwest and southeast ends of 
the work area where a crane would be unloaded from the barge during construction. These mats 
would be placed, as needed, for a two- to three-month period during construction. Impacts include 
the temporary coverage of L2US wetlands that would temporary affect benthic organisms living in 
the immediate area of coverage through shading and possible compaction and/or disturbance of 
their supporting substrates. No other impacts on wetland functions would be expected as a result of 
the temporary mats.  
 
The emergency stabilization stone revetment would reach across both the L2US and L2UB wetland 
types. An estimated 350 square feet of the L2US wetland type would be filled with stone at the most 
northern end of the revetment. Approximately 610 square feet of the L2UB wetland with the dense 
stone bottom immediately along the water’s edge would be filled with stone, and 8,341 square feet of 
the L2UB wetland mostly comprised of gravel and cobble would be filled with stone. Once the new 
revetment is in place, approximately 6,991 square feet of waters of the US would be permanently lost, 
and 1,960 square feet of waters would remain, although the new stone would be below the ordinary 
high water line. A summary of impacts for the emergency stabilization is presented in table 2 below. 

TABLE 2. SUMMARY OF IMPACTS ON WETLANDS FOR EMERGENCY STABILIZATION 

Wetland Type Area of Fill (Square Feet / Cubic Yards) 
L2US  

Sand Fill -- 
Stone Fill 350 / 65 

L2UB  
Sand Fill -- 

Stone on Scattered Stone 
Bottom 

5,018 / 743 

Stone on Gravel / Cobble 
Bottom  

3,933 / 582 

Total  
 9,301 / 1,390 
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Recreational and aesthetic values offered by the wetlands would be limited during construction due 
to disturbance and noise, although currently there is limited access for the public to the shoreline 
and historic structures due to the degradation of the boardwalk. The emergency shoreline 
stabilization would provide an opportunity for enhanced educational value related to shoreline 
processes and the effects of erosion forces on shoreline habitats. Aesthetically, the shoreline 
provides a near-unobstructed view of the natural open water landscape, with the exception of the 
existing stabilization structures. The aesthetic value of the viewshed would be slightly changed by the 
larger rock revetment structure, though sand grading landward of the structure would blend it 
visually with the existing shoreline.  
 
The functions provided by the existing shoreline for the support of listed plant species would be 
temporarily diminished during construction; however, temporary fencing would be used to delineate 
the limits of construction, approved staging area, and appropriate construction access to protect 
habitat from construction equipment to the extent possible. Construction-related disturbance of 
habitat would be limited to the duration of construction, approximately two to three months. 
Following this time, the emergency stabilization structure would offer similar habitat value as offered 
by that area of shoreline currently. 
 
NPS Procedural Manual #77-1: “Wetland Protection” directs that adverse impacts to wetlands be 
avoided to the extent practicable, and that unavoidable impacts would be minimized and 
compensated for with restoration of degraded wetlands. The proposed emergency shoreline 
stabilization would qualify as an excepted action for an emergency action under section 4.2.4 of 
the NPS Procedural Manual #77-1, which includes “actions essential to protect property and 
public health and safety from an immediately threat.” The National Park Service has determined 
that the action immediately waterward of the light tower and fog signal building is considered an 
emergency to protect the lighthouse complex. Therefore, the emergency shoreline stabilization 
would qualify under the exception 4.2.4 of the procedural manual and wetland compensation is 
not necessary (see appendix B). 
 
Supplemental Stabilization –– Once additional funding becomes available, the southwestern end of the 
emergency revetment may be extended an additional 130 feet. This work would include the placement 
of stone on the existing stone bottom where old riprap exists next to the existing sheet pile wall for a 
linear distance of 120 and extending the riprap another 10 feet to wrap around the end of the sheet pile 
wall and tying into the beach. The total area of new riprap on jurisdictional areas for this section 
equates to 2,456 square feet. Approximately 1,423 square feet of riprap would be placed on the existing 
stone bottom and 918 square feet of riprap would be placed on the gravel/cobble bottom of the L2UB 
wetland. A small area of L2US wetland at the end of the sheet pile wall would be impacted by riprap 
totaling 115 square feet. 
 
This alternative may also include the construction of a living shoreline beginning at the northeastern 
terminus of the bin wall revetment and extending northward along the shoreline for a distance of 
approximately 550 linear feet (figure 11). A spur structure would extend from the revetment terminus 
that would pin or hold the constructed stable beach between the spur and the transitional breakwater 
located to the northeast. This system would serve to protect the northeast end of the revetment from 
future flanking, create a restored beach in the area that has recently eroded, and transition the 
stabilization measures into the natural beach located further to the northeast. This area would mimic 
shoreline processes more naturally by not completely hardening the entire shoreline with a revetment 
structure, providing a sloped sandy beach that is capable of wave dissipation, and creating native 
planting zones behind the structures that would mimic natural shrub and beach systems found on the 
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island. The living shoreline would allow some continued sediment exchange within the overall littoral 
system and provide an ecological connection between the uplands, shoreline, and lacustrine habitats, 
as compared to a completely hardened shoreline. If implemented, this living shoreline would also 
restore the area where the historic pedestrian access route into the lighthouse complex once existed, 
which would allow the National Park Service to restore this route in the future, as noted in the 
“Cultural Resources” section below.  
 
Wetlands. Similar to the emergency stabilization, the southwestern supplemental stabilization and 
living shoreline, if implemented, would impact both the L2US and L2UB wetland types, but at a larger 
amount totaling 39,479 square feet (table 3 and figure 20). Temporary impacts on the L2US wetland 
would occur at two locations for the placement of crane mats totaling 25 feet by 10 feet where a crane 
would be unloaded from a barge. Because the supplemental stabilization would use living shoreline 
techniques along the northeastern end of the project area, more fill would be required to create the 
beach and shoreline habitats that would transition waterward to the breakwaters.  
 
Impacts on the supplemental stabilization areas would be slightly different than the emergency 
stabilization area because some fill would result in the loss of waters of the US and other fill would be 
placed on the lake bottom and remain below the water line. Furthermore, some fill would occur over 
the lake bottom where stones from previous stabilization measures occur in low density, but the 
majority of fill would be placed on the natural lake bottom that comprises gravel and cobble.  
 
Temporary impacts during construction would be the same as described for the emergency 
stabilization; however, the construction timeframe is estimated at a relatively shorter one to two 
months (when compared to the two to three months for the emergency stabilization). 
 
A summary of impacts for the supplemental stabilization areas is presented in table 3 below. 

TABLE 3. SUMMARY OF IMPACTS ON WETLANDS FOR SUPPLEMENTAL STABILIZATION 

Wetland Type 
Area of Fill (Square Feet / Cubic Yards) 

Southwest Supplemental 
Stabilization Area 

Living Shoreline (Northeast) 
Stabilization Area 

L2US   
Sand Fill -- 6,968 / 1,162 

Stone Fill 115 / 21 -- 
L2UB   

Sand Fill -- 21,415 / 5,500 
Stone on Scattered Stone Bottom 1,423 / 192 -- 
Stone on Gravel / Cobble Bottom  918 / 155 8,640 / 1,195 
Total   

 2,456 / 368 37,023 / 7,857 
 
Impacts on wetland functions and values due to the supplemental stabilization would vary between 
those impacts imposed by construction and those imposed by the installation of new shoreline 
stabilization structures. The impacts that would be long-term are the decrease in amount of aquatic 
habitat for fisheries and the change from a natural shoreline to an artificially constructed shoreline. 
Temporarily, the benthic macroinvertebrate organisms living in the substrate layer of sand would be 
impacted by the placement of sand and rock for the shoreline construction through shading and 
possible compaction and/or disturbance of their supporting substrates. However, their populations 
are expected to rebound soon after construction, especially within the 6,277 square feet of sandy fill   







SLEEPING BEAR DUNES NATIONAL LAKESHORE 
SHORELINE STABILIZATION OF THE SOUTH MANITOU ISLAND LIGHTHOUSE COMPLEX 

ENVIRONMENTAL ASSESSMENT 
JULY 2017 

 

61 

that would remain below the water line within the living shoreline area. During construction, the 
wetland functions of the shoreline such as flood flow alterations, shoreline stabilization (sediment 
retention), and energy dissipation would be temporarily absent. Once the construction is completed, 
these functions would return at a greater extent than pre-construction conditions.  
 
Recreational and aesthetic values offered by the wetlands would also be limited during construction 
due to disturbance and noise, although currently there is limited access for the public to the beach and  
historic structures due to the degradation of the boardwalk. The shoreline stabilization project would 
provide an opportunity for enhanced educational value related to shoreline processes and the effects 
of erosion forces on shoreline habitats. Aesthetically, the shoreline provides a near-unobstructed view 
of the natural open water landscape, with the exception of the existing bulkhead. The aesthetic value of 
the viewshed would be impacted by the permanent, artificial rock breakwater structures, though sand 
grading landward of the structure would blend it visually with the existing shoreline.  
 
The functions provided by the existing shoreline for the support of native plants and animals, 
specifically listed plant species, would be temporarily diminished during construction; however, 
temporary fencing would be used to delineate the limits of construction, approved staging area, and 
appropriate construction access to protect habitat from construction equipment to the extent 
possible. Some special status species plants may not be avoidable for this construction effort, and 
plants would be translocated if possible to minimize impacts on special status species. Otherwise, 
construction-related disturbance of habitat would be limited to the duration of construction, 
approximately one to two months. Following construction, habitat values offered by the 
southwestern stone revetment would be similar to the habitat provided by that area of shoreline 
currently. The living shoreline area would restore the natural transition from forested backshore 
habitats to the shoreline in the northeastern area currently experiencing heavy shoreline erosion, 
creating natural habitat for use by native plants and animals (for example, foraging by shorebirds). 
The more vegetation becomes established on the living shoreline element of the supplemental 
stabilization, the more effective this area will be at providing natural functions such as wave energy 
dissipation and sediment retention. 
 
Per NPS policy of no net loss of wetlands, the National Park Service plans to mitigate for 30,646 
square feet for the fill of wetlands associated with the living shoreline portion of the supplemental 
stabilization (the southwestern supplemental stabilization would be excepted from this policy, as 
described below). In order to compensate for this loss, the National Park Service plans to undertake 
wetland restoration at a number of NPS properties, potentially including tracts 09-172 and 09-173 
near Little Platte Lake. The National Park Service plans to restore 39,200 square feet of palustrine 
forested wetlands by removing a road bed that was placed in wetlands decades ago. The road bed 
covers a length of 1,120 feet with an average width of 15 feet (figure 9). While determining the 
improved hydrological function of the 50-acre wetland is difficult, the National Lakeshore estimates 
direct benefit extending to at least a 10-ft wide hydraulic buffer on each side of the road. With this 
assumption, restoration of the wetlands at this site compensates for wetland covering at least 39,200 
square feet in area. Removal of this road would restore connectivity of a forested wetland system and 
enhance wildlife habitat. See appendix B for more details. These restoration projects would be 
subject to a separate planning and compliance process. 
 
NPS Procedural Manual #77-1: “Wetland Protection” directs that adverse impacts to wetlands be 
avoided to the extent practicable, and that unavoidable impacts would be minimized and 
compensated for with restoration of degraded wetlands. The proposed southwestern supplemental 
stabilization would qualify as an excepted action as maintenance, repair, or renovation of a currently 
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serviceable structure (section 4.2.1 of the NPS Procedural Manual #77-1). The National Park Service 
has determined that the southwestern supplemental stabilization would be considered maintenance 
of an existing revetment that would not exceed 0.1 acre of deviation from the existing revetment. 
Mitigation measures and other conditions specifically identified in appendix 2 of the NPS 
Procedural Manual #77-1 would be followed (see chapter 2). Therefore, if implemented, the 
southwestern supplemental stabilization action would qualify under the exception under 4.2.1 of the 
Procedural Manual #77-1 and wetland compensation is not necessary (see appendix B). 
 
When considering the potential impacts of the emergency and supplemental stabilizations together, 
approximately 7,083 square feet of L2US wetlands would be filled with a combination of sand (6,968 
square feet) and stone (115 square feet). L2UB wetlands impacted by fill for the supplemental 
stabilization amount to 32,396 square feet in which 21,415 square feet would receive sand fill and 
10,981 square feet would receive stone fill. Portions of this fill in L2UB wetlands would cause the 
permanent loss of waters of the US, and other portions would be placed on the existing bottom of 
waters of the US. Specific impact totals and types are provided below: 
 6,968 square feet of waters of the US (L2US) would be replaced with sand fill; 
 115 square feet of waters of the US (L2US) would be replaced with armor stone; 
 15,038 square feet of waters of the US (L2UB) would be replaced with sand fill; 
 6,377 square feet of waters of the US (L2UB) would be covered by sand but remain below the 

ordinary high water line and water surface. 
 7,097 square feet of waters of the US (L2UB) would be replaced with armor stone; and 
 3,884 square feet of armor stone fill would be placed below the ordinary high water line and 

remain below the water surface. 
 
Cumulative Impacts. During scoping, the team considered other NPS projects and consulted with 
local stakeholders to determine other actions that have or would have the potential to affect 
coastal resources within the scope of this project. The past, present, and reasonably foreseeable 
actions include the rehabilitation of the Lighthouse complex, the creation of accessible routes to 
the Lighthouse complex, the preservation of shipwrecks in the Manitou Passage Underwater 
Preserve, and dredging at the South Manitou dock are actions that would not involve alterations to 
the island coastal zone within the study area (shoreline and lacustrine wetlands) under the 
emergency stabilization phase. Therefore, there are no cumulative impacts associated with coastal 
resources under the emergency stabilization phase. 
 
Under the implementation of the supplemental stabilization, other past, present, and reasonably 
foreseeable actions that would have impacts on coastal resources include dredging at the South 
Manitou ferry dock. This action would result in beneficial impacts on coastal resources within the 
study area due to potential for use of local fill material during construction of the living shoreline 
supplemental stabilization. Use of local fill would provide materials native to the island to 
supplement the materials that would be imported for the remainder of the fill required.  
 
Implementation of the supplemental stabilization actions would contribute clean but imported fill 
for the living shoreline. When considered with the actions above, the beneficial impact of the 
supplemental stabilization would greatly contribute beneficial impacts on the overall beneficial 
impacts of the other action. As a result, the overall cumulative impact of the action alternative would 
be beneficial due to the stabilization of wetlands with an increased function for shoreline protection, 
wildlife and fisheries habitat, and recreational value.  
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Conclusion. The action alternative would result in continued human intervention in the coastal 
processes along the shoreline of the lighthouse complex by continuing to limit erosion and sand 
movement in the area. Although natural coastal processes are considered one of the National 
Lakeshore's fundamental resources and values, the approximately 975 linear feet of shoreline along the 
project area is relatively small when compared to the 2.5 miles of the characteristic dunes (Perched 
Dunes, Critical Dune Area) on the western shore of the island and the over 5,000 acres of total island 
area and over 12 miles of shoreline. Therefore, disrupting the natural coastal process within the project 
area would neither change nor limit the National Park Service's ability to preserve and maintain the 
National Lakeshore's overall fundamental resource of dunes and shoreline created by coastal 
processes. Though the proposed shoreline stabilization efforts would continue to disrupt the coastal 
processes of the shoreline, the natural shoreline was disturbed when the first lighthouse was 
constructed at the site in 1840, and there has been a need to stabilize the shoreline since at least 1874. 
Although the action alternative would continue to modify coastal processes, it would also protect a 
fundamental resource and value of the National Lakeshore, the historic lighthouse complex. Some 
L2UB wetlands would be lost due to the proposed revetments, breakwater, and sand fill. However, the 
L2US wetland type would be re-created in association with the living shoreline, if implemented, 
including restoring beach and backshore areas. In addition, littoral species habitat would be expanded 
within the new living shoreline. Overall, this alternative would benefit coastal processes and stabilize 
wetlands with an increased function for shoreline protection, wildlife and fisheries habitat, and 
recreational value. Therefore, the overall functions and values of the existing wetlands would be 
generally replaced in kind by implementation of the action alternative. 

SPECIAL STATUS SPECIES 

Affected Environment 

A total of six federally-listed species could potentially be affected by activities in the vicinity of the 
project area (USFWS 2017b). An additional 36 state-listed species are known to occur within 
Leelanau County (MNFI 2007, updated January 1, 2017). Because not all of these species exist in 
habitats with potential to be affected by project activities, and have not been documented on South 
Manitou Island, 32 species were dismissed from further analysis. See appendix A for a table of all 
species considered and the rationale for dismissal if applicable. The remaining 10 species were 
retained for further analysis due the presence of suitable habitat types and/or known populations 
within (or near) the project area. All species retained for analysis are listed in table 4 below. 

TABLE 4. SPECIAL STATUS SPECIES POTENTIALLY IN THE AREA OF ANALYSIS 

Species Common and 
Scientific Name 

Federal 
Status 

State 
Status 

Summary of Preferred Habitat Characteristics 

Birds    

Bald eagle  
(Haliaeetus leucocephalus) 

- SC 
Coastal areas, rivers, lakes, or other bodies of water with 
a supply of fish, waterfowl, or seabirds. Nesting occurs 
within 13,000 feet of water in dead snags or live trees. 

Common loon  
(Gavia immer) 

- T 

Inland lakes and rivers, nesting near good fish 
populations. Quiet, sheltered coves with limited boating 
activity. Utilize Great Lakes in early spring until inland 
lakes thaw. 

Piping plover  
(Charadrius melodus) 

E E 
Sand spits and sand beaches with wide, unforested dunes 
and swales or in the flat pans behind the primary dune. 

E = Endangered; T = Threatened; SC = Special Concern Sources: MNFI 2007, Penn State 2014, USFWS 2015 and 2017  
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TABLE 4. SPECIAL STATUS SPECIES POTENTIALLY IN THE AREA OF ANALYSIS (CONT.) 

Species Common and 
Scientific Name 

Federal 
Status 

State 
Status 

Summary of Preferred Habitat Characteristics 

Plants    

Calypso orchid (Calypso 
bulbosa) 

 T 
Moist coniferous forests with cool soils. In Michigan, 
found in spruce-balsam-cedar swamps and cedar-fir 
thickets, often on calcareous substrates near shorelines. 

Clustered broomrape  
(Orobanche fasciculata) 

- T 
Drier areas of foothills, rocky ridges, prairies, inland sands; 
in sandy soil; and as parasites on a variety of plants. 

Pitcher’s thistle  
(Cirsium pitcheri) 

T T 
Open sand dunes and low open beach ridges of the Great 
Lakes’ shores. 

Prairie Moonwort 
(Botrychium campestre) 

- T 
Dry prairies and sand dunes, especially perched dunes 
along northern Lake Michigan. Also found in roadside 
habitats and old fields. 

Ram’s-head Lady’s Slipper 
(Cypripedium arietinum) 

- SC 
Dense balsam-white cedar-black spruce swamps and 
bogs, or coniferous uplands with pine and cedar needles 
over sandy substrates. 

Fish    

Lake herring or Cisco 
(Coregonus artedi) 

- T 

Deep inland lakes and the Great Lakes at depths ranging 
from 18 to 53 meters. Also found in shallower depths (9-
12 m) when spawning over rocky substrates, and may 
spawn in shallow water (less than 20 feet deep). 

Lake sturgeon (Acipenser 
fulvescens) 

- T 
Large rivers and shallow areas of large lakes. Spawning 
can occur in gravel bottom streams or rocky, wave-swept 
lake shore and islands. 

E = Endangered; T = Threatened; SC = Special Concern Sources: MNFI 2007, Penn State 2014, USFWS 2015 and 2017  
 
Existing conditions pertinent to these special status species include the terrestrial and aquatic natural 
community types present within the lighthouse complex. Community inventories conducted by the 
National Park Service throughout the National Lakeshore provide a well-documented source of 
natural habitat information (NPS 2016b). The NPS inventory data also correlates to natural 
community types provided by the Michigan Natural Features Inventory (Kost et al. 2007). Using 
these sources, habitats within the project area can be represented by four terrestrial and two 
lacustrine natural community types (figure 21). Using data for occurrences of special status species 
documented in Leelanau County, as well as the National Lakeshore’s data from South Manitou 
Island, table 5 provides a comparison of currently known special status species associated with each 
of these six natural community types. 
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TABLE 5. NATURAL COMMUNITIES AND KNOWN SPECIAL STATUS SPECIES OCCURRENCES 

Natural 
Community Type  

Total Special Status Species 
(Plant and Animal) per 
Community in Leelanau County 

Names of Special Status Species 
documented per Natural Community 
by the NPS in the Project Vicinity 

Terrestrial   

Great Lakes Barrens 10 

Botrychium campestre (prairie moonwort) 
Calypso bulbosa (calypso orchid) 
Cirsium pitcheri (Pitcher’s thistle) 
Cypripedium arietinum (ram’s head 
lady’s-slipper) 
Orobanche fasciculata (clustered broomrape) 

Great Lakes Juniper 
Dune Shrublands 

10 

Botrychium campestre (prairie moonwort) 
Charadrius melodus (piping plover) 
Cirsium pitcheri (Pitcher’s thistle) 
Cypripedium arietinum (ram’s head 
lady’s-slipper) 
Orobanche fasciculata (clustered broomrape) 

Mesic Northern Forest 13 
Calypso bulbosa (calypso orchid) 
Haliaeetus leucocephalus (bald eagle) 

Open Dunes 10 

Botrychium campestre (prairie moonwort) 
Charadrius melodus (piping plover) 
Cirsium pitcheri (Pitcher’s thistle) 
Cypripedium arietinum (ram’s head 
lady’s-slipper) 
Orobanche fasciculata (clustered broomrape) 

Lacustrine   
Great Lake, 
Littoral, Benthic 

2 Coregonus artedi (lake herring or cisco) 
Gavia immer (common loon) 

Sandy and 
Gravel Beach 

6 Cirsium pitcheri (Pitcher’s thistle) 

Source: Kost et al. 2007; NPS 2016b 
 
A relatively large percentage of special status species observations are represented by populations on 
South Manitou Island (Kost et al. 2007; NPS 2016b). Of the special status species that are known to 
occur on South Manitou Island, several are found very close to or within the project area. Importantly, 
two plant species are documented to exist within the project area, including the federally-listed 
Pitcher’s thistle and the state-listed clustered broomrape (NPS 2017b). Other special status species 
occurrences nearby include documented observations of Ram’s-head lady slipper and calypso orchid, 
the nearest locations of which range between approximately 300 and 800 feet north of the lighthouse 
complex (NPS 2017b). Each special status species is described below, with additional detail provided 
for those species that are considered as an existing condition relevant to the project. 
 
Bald Eagle. The bald eagle is a large bird of prey with a 6- to 8-foot wingspan widely recognized for 
its white head and tail, and dark brown body (MNFI 2007). It was delisted in 2007 under the 
Endangered Species Act, but remains a species of special concern in the State of Michigan. Declines 
in bald eagle populations in the 1950s and 1960s resulted from agricultural use of chemicals such as 
PCBs, DDT (dichlorodiphenyltrichloroethane), DDE (dichlorodiphenyldichloroethylene), and 
mercury. DDT was the primary cause of bald eagle decline, and the banning of DDT in the early 
1970s led to a resurgence in bald eagle numbers throughout the US as well as the Great Lakes region. 
Today, threats to eagles relate to habitat loss and disturbance. In some parts of the country, eagles are 
particularly sensitive to human disturbance. Adult birds appear to flush more quickly when foraging 
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than when on the nest. In Michigan, 75% of all alert responses to human activity are reported to 
occur within 1,640 feet (500 m) of a disturbance event, with flight responses occurring when that 
activity is within 656 feet (200 m); Of all disturbance types, vehicles and pedestrians elicited the 
highest response frequencies (NPS 2008). 
 
Bald eagles are seen throughout almost all counties of Michigan during the winter, but they nest 
mainly in the Upper Peninsula (especially the western portion) and the northern portion of the 
Lower Peninsula (MNFI 2007). NPS data show that eagles have been documented in all but the 
central mainland portion of the National Lakeshore, including nests which were previously 
identified on South Manitou Island (NPS 2008). Eagles tend to feed, roost, and nest in large trees or 
snags near water bodies (MNFI 2007), consuming mainly fish and other small aquatic organisms. 
Forest habitats suitable for these types of eagle behavior may be present in the woodlands north of 
the project area; however, the trees within the conifer-dominated forest that borders the project 
vicinity are typically too small for bald eagles to consider using for normal biological behavior.  
 
Common Loon. The common loon is a large, heavy-bodied waterbird with distinctive red eyes and a 
dagger-like bill (MNFI 2007). The loon is listed as threatened by the State of Michigan and is known 
to breed throughout northern North America in boreal coniferous and northern hardwood forests. 
Mating loons breed on inland lakes that have abundant populations of fish and a large proportion of 
undeveloped shoreline. Loons are also known to utilize littoral, midwater, and benthic portions of 
the Great Lakes (MNFI 2007). In Michigan, their breeding territory is limited to the Upper Peninsula 
and the very northern portions of the Lower Peninsula (MNFI 2007), and includes South Manitou 
Island. Adult loons have been documented on several lakes in the National Lakeshore (NPS 2008), 
and a small flock of loons (estimated to include 4 adults) has been casually observed offshore of the 
project area. Recent surveys conducted within the project area also revealed a single broken egg, 
meeting the physical characteristics of a loon egg, laying on the ground southeast of the fog signal 
building. However, further documentation is needed to confirm whether loons may be using habitats 
within the project area to support breeding behavior.  
 
During the nesting season in early spring, adult loons are very sensitive to disturbance and have been 
observed to desert their nest in when disturbed by humans, boats, or even wake from boats (MNFI 
2007). As such, loons prefer lakes with a small island or bog mat where their nests will be inaccessible 
to sources of disturbance and predators. Aside from disturbance, threats to the Great Lake loon 
population have been exacerbated by the 2006 death of more than 2,900 water birds across the 
National Lakeshore, including about 180 loons, due to Type E Botulism toxin poisoning. This toxin-
related mortality continued in 2007 and caused the death of an additional 60 loons and more than 
1,000 other birds. Moreover, the combination of invasive species (including quagga mussels and 
round gobies), native algae blooms, and the Type E Botulism bacteria growth have resulted in a 
rapidly changing lake ecosystem that continues to devastate the remaining loon population, as well 
as other native bird and fish species (NPS 2008). 
 
Great Lakes Piping Plover. Great Lakes piping plovers are small shorebirds that were listed as 
federally endangered under the Endangered Species Act in 1986 (USFWS 2003). Currently, the plover 
is listed-threatened along the Northern Great Plains and Atlantic Coast, and endangered in the Great 
Lakes region. It is also listed as endangered by the State of Michigan. The piping plover is identified by 
a white belly, pale gray back and head, bright orange legs, and an orange and black bill (MNFI 2007). 
Breeding adults have a black ring partially around their neck and a black stripe on their forehead. 
Habitat characteristics for nesting and foraging include wide, flat, open, sandy beaches with very little 
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grass or other vegetation. Plover nests are typically lined with small pebbles or broken shells, and their 
diet consists primarily of insects, spiders, and crustaceans.  
 
The piping plover is a migratory species that breeds in the northern United States and Canada during 
the spring and summer. The Great Lakes region provides one of three locations where piping plovers 
nest in North America (also including the shores of rivers and lakes in the Northern Great Plains, and 
along the Atlantic Coast). According to the USFWS (2003), the plover’s nesting range has become 
smaller over the years, especially in the Great Lakes area. However, data reported by the National Park 
Service show that active nesting is occurring in several parts of the National Lakeshore. Namely, 
multiple nesting pair have been located and documented on South Manitou Island and North Manitou 
Island. On South Manitou Island, the nearest piping plover nesting grounds to the lighthouse complex 
are located approximately 0.32 miles northeast of the project area. This area includes more extensive 
open dune natural communities than those found in the project area, providing ample opportunity for 
plovers to conduct their normal biological behaviors required during the nest season. It is unlikely that 
plovers nesting there would use existing conditions located as far south as the those in the project area 
for foraging. Moreover, suitable nesting habitat is absent in the habitats surrounding the lighthouse 
complex, limiting plover distribution to points further north on the island. 
 
Calypso Orchid. Calypso orchid is a small perennial wildflower comprised of one basal leaf 
overtopped with leafless stem that supports a single, pink to purple flower noted for a pouch-like 
petal with bright yellow hairs (MNFI 2007). The calypso orchid is listed as threatened by the State of 
Michigan and grows in spruce-balsam-cedar swamps, moist coniferous forests with cool soils, and 
Great Lakes shoreline forests dominated by spruce, cedar, fir, and paper birch. Known populations 
are often found on calcareous substrates in which soils are noted for high calcium carbonate content. 
Similar to other rare orchids that require wet soils conditions, it is threatened by loss of habitat that 
can change hydrological regimes.  
 
Calypso orchids are globally distributed within the northern hemisphere and widely distributed 
along the shoreline forests of the Lower and Upper Peninsula of Michigan (MNFI 2007), 
Populations are typically few in total number of plants, and can increase to over a hundred flowering 
stems in more northern populations. No Calypso orchid populations have been observed within the 
project area; however, the National Park Service has recorded a single occurrence north of the fog 
signal building. Given the habitat requirements of the plant, the existing conditions within the 
project area likely have low potential to support these orchids based on a predominance of hemlock 
(Tsuga canadensis) or jack pine (Pinus banksiana) coupled with dry soils within forests near the 
lighthouse complex.  
 
Clustered Broomrape. Clustered broomrape is a small, brown wildflower that inhabits open dunes 
where it can parasitize nutrients from the roots of field wormwood (Artimesia campestre L. spp 
caudata). The broomrape stem is colorless with tiny scale-like hairy leaves, bearing a terminal cluster 
of 3-10 pale tubular flowers (MNFI 2007). It is listed as threatened by the State of Michigan and 
reaches its easternmost distribution in the Great Lakes region. Residential development causing loss 
of habitat on private lands have threatened Clustered broomrape in Michigan, limiting the available 
habitat where natural dune processes can provide suitable ecological conditions. Additionally, the 
presence of invasive species on dunes is reducing habitat available for clustered broomrape. 
 
In Michigan, populations of clustered broomrape area restricted to the Lake Michigan shore from 
Charlevoix to Oceana counties. Six colonies were reported in the National Lakeshore in the 1990s 
(Higman and Penskar 1996). Broomrape now occurs in nearshore habitat in all three mainland units 
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of the National Lakeshore, including several occurrences in and around the project area on South 
Manitou Island (MNFI 2006). It is one of two special status plant species (the second is Pitcher’s 
thistle) that has been documented on the dunes around the lighthouse complex. These occurrences 
are located in partially vegetated dune habitats with an abundance of field wormwood, providing an 
ample supply of host plants for clustered broomrape to exploit. 
 
Pitcher’s Thistle. Pitcher’s thistle is a perennial, herbaceous plant characterized by distinctive bluish-
green leaves with few spines and dense white-woolly hairs on all surfaces (MNFI 2007). When 
immature, the thistle forms a basal rosette of low-growing hairy leaves that spread laterally across the 
adjacent sand. Pitcher’s thistle produces a 1- to 3-foot flowering stem for one season in its entire 
lifespan, which usually occurs upon reaching maturity after a period of five to eight years. Once 
flowering, the cream-colored flower heads are numerous and very pale in color, distinguishing the 
plant from all other thistle species (which have pink to purple flowers). Pitcher’s thistle was listed as 
federally threatened under the Endangered Species Act in 1988 (USFWS 2002) and is state-listed as 
threatened by the State of Michigan. It is one of several endemic (native) species known to be restricted 
to the unforested dune systems of the western Great Lakes. As a sand dune endemic, the thistle 
requires active sand dune processes to survive and is therefore extremely vulnerable to habitat loss and 
activities related to shoreline development, shoreline erosion, dune stabilization, recreation, and 
encroachment from nonnative plants.  
 
Suitable habitat types include open dunes and low beach ridges scattered along the Lake Michigan 
shoreline. The most common occurrences of Pitcher’s thistle along Lake Michigan are characterized 
by large dune systems, including multiple locations within the National Lakeshore. At one point, the 
USFWS documented that 90% of the 173 known occurrences of Pitcher’s thistle were located in 
Michigan (USFWS 2002). One population occurrence is located on South Manitou Island, and based 
on recent surveys conducted by the National Park Service, includes plants located within or very close 
to the project area. The plants occur in a linear arrangement spanning the open dune habitats along 
the southwest side of the project area. The area included in the general population boundary is 
characterized by some disturbance from foot traffic and erosion near the lighthouse complex, 
coupled with undisturbed Pitcher thistle habitat conditions where the shrub-dominated vegetation 
closer to the light tower gradually transitions westward into beach grass dominated foredunes. 
 
Prairie Moonwort. Prairie moonwort is a small fern that lives in grassy dunes and can be identified 
by stalkless leaves with narrow, deeply infolded leaflets (MNFI 2007). Prairie moonwort is listed as 
threatened by the State of Michigan, and in Michigan, occurs primarily in freshwater dune systems, 
especially perched dunes along the northern Lake Michigan shoreline. It also can occur in roadside 
habitats, abandoned orchards, and other disturbed grassy sites. Like many protected species in open 
dune habitats, the moonwort is threatened by loss of habitat and requires habitat protection 
measures to maintain natural dune processes (MNFI 2007). Prairie moonwort has been recorded in 
seven occurrences in Leelanau County, including several on South Manitou Island (Higman and 
Penskar 1999). The current location of the South Manitou Island occurrences has not been recently 
recorded; however, recent NPS surveys reported no prairie moonwort individuals or populations in 
the dune habitats located in and around the project area. 
 
Ram’s-head Lady Slipper. This small orchid is listed as a species of concern by the State of 
Michigan. Suitable habitat conditions include upland and lowland conifer-dominated systems. 
Ram’s head Lady Slipper is found primarily on beach ridges dominated by cedar, fir, and spruce, as 
well as similar composition forests along the Great Lakes shoreline in northern Michigan. Some 
occurrences are also noted in various pine forests, conifer dominated swamps, and along the edge of 
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bedrock glades (MNFI 2007). The plant’s state distribution has included as many as 81 population 
occurrences spread across northern Michigan. Less than 50% of these were discovered in the past 20 
years, and the original population data was reported in 1892.  
 
Notably, the National Lakeshore has recorded lady slipper occurrences on South Manitou Island as 
recently as 2002 at which time biologists discovered two occurrences of Ram’s-head lady slipper just 
north of the project area. Because this species is vulnerable to excessive logging and impacts on 
hydrology, it requires protection of habitat and natural disturbance (wind throw) and hydrological 
regimes (MNFI 2007). The location, landscape position, and distance from the developed area of 
South Manitou Island provide protection from these types of habitat loss. 
 
Lake Herring. Lake herring, also known as the cisco, are small slender school fish in the salmon family 
listed as threatened by the State of Michigan. Cisco generally inhabit the midwater regions of the Great 
Lakes and are preyed upon heavily by lake trout, northern pike, yellow perch, and walleye (Michigan 
DNR 2017). Large spawning schools develop as the water temperature drops in the fall. Spawning in 
Lake Michigan generally occurs in late November or early December, a week or two after lake whitefish 
spawn. Lake herring spawn at a variety of depths including shallow water 3 to 10 feet deep and pelagic 
zones 30 to 40 feet below the surface in very deep regions of the lake. The fry feed on algae and 
zooplankton whereas adults also consume crustaceans and small aquatic insects (Michigan DNR 2017).  
 
The natural community type within the project area that could be used by lake herring is called the 
Great Lake, Littoral, Benthic type (MNFI 2007, updated 2017). The littoral zone next to the 
lighthouse complex shoreline varies in substrate composition (figure 17), but can generally be 
described as an unconsolidated lake bottom surfaced with a mixture of small rocks, pebbles, and 
sand. The National Park Service does not have data confirming lake herring presence within the 
project area; however, the depth and the substrate conditions of the shoreline near the project area 
could provide spawning habitat for lake herring. 
 
Lake Sturgeon. Lake sturgeon are characterized as a benthic fish species with distinctive 
morphology in which the structure of their robust, torpedo-shaped body is covered by five rows of 
bony plates called scutes (MNFI 2007). Sturgeon snouts are cone-shaped with four barbells, and 
their tail is asymmetrical with a longer upper lobe. Lake sturgeon are state listed as threatened in the 
State of Michigan, and are in decline globally due to the adverse effects caused by physical barriers to 
migration, loss and degradation of spawning and nursery areas, and fishing pressures (Rochard et al. 
1990). Other threats specific to the Great Lakes include degraded water quality, zebra mussel 
colonization of spawning habitats, parasitism by sea lamprey, predation of eggs, and toxic 
contaminants (Hay-Chmielewski and Whelan 1997).  
 
Lake sturgeon are commonly associated with unvegetated deep run and pool habitats in rivers (Hay-
Chmielewski and Whelan 1997), but habitat use varies in lakes depending on availability. Spawning 
typically occurs in gravel bottom streams; however, wave-swept shorelines and islands areas with 
rocky substrates are also used when riverine habitats are unavailable (MNFI 2007, updated 2017). 
The natural community type within the project area that could be used by lake sturgeon is called the 
Great Lake, Littoral, Benthic type by MNFI (2017). The littoral zone next to the lighthouse complex 
shoreline varies in substrate composition (figure 17), but can generally be described as an 
unconsolidated lake bottom surfaced with a mixture of small rocks, pebbles, and sand. The National 
Park Service does not have data to suggest that Lake Sturgeon utilize the project area specifically for 
spawning; however, the presence of the island’s wind-swept shoreline with variably sized rock (both 
natural and artificial) may provide suitable spawning conditions. 
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Methodology 

NPS Management Policies 2006 (NPS 2006) states that potential impacts of agency actions would be 
considered on federal- or state-listed species. The National Park Service is required to perpetuate the 
natural distribution and abundance of these species and the ecosystem upon which they depend. The 
US Fish and Wildlife Service, the Michigan Department of Natural Resources, and the National 
Marine Fisheries Service were consulted to help identify rare, threatened, and endangered species 
and designated critical habitats that may exist within the project area.  
 
Information on possible threatened or endangered species, and species of special concern was also 
obtained from past NPS studies and plans, the USFWS Information for Planning and Conservation 
website, and the Michigan Natural Features Inventory. Map locations of populations and preferred 
habitats associated with threatened, endangered, candidate species, and species of concern were 
compared with locations of proposed project activities. NPS data from recent special status surveys 
conducted on South Manitou Island were evaluated for federally and state-listed species with known 
occurrences. When relevant, development and human land uses were also considered to assess 
impact intensity and duration.  
 
The current conditions of special status species, as presented under the “Affected Environment” 
section above, were compared with the alternatives to determine how special status species would 
be affected.  
 
Geographic Study Area. To properly account for species-specific conditions that could extend 
beyond the project area, the area of analysis was expanded to encompass a 3.82-acre study area 
similar to the study area for the wetland delineation shown on figure 17 by both widening and 
lengthening the limits of the project area. This 3.82-acre area of analysis was used to assess potential 
impacts for species with normal biological requirements that may result in activity both inside and 
near the exact footprint of the project’s proposed alternatives. The area of analysis was treated 
similarly to the USFWS and NMFS term “action area”, which refers to the entire area directly or 
indirectly affected by a proposed action. Assessment of the area of analysis, or action area, usually 
results in an area larger than the project-specific footprint. 

Impacts of the No-Action Alternative 

Direct and Indirect Impacts. The continuation of current management of the lighthouse complex 
under the no-action alternative would put the local Pitcher’s thistle population at risk of damage or loss 
due to an unstable shoreline. This population of the federally-threatened Pitcher’s thistle located 
within the area of analysis exists in close proximity to the damaged shoreline revetments. Based on the 
degraded conditions of the shoreline near this population, continued damage from wind, wave, and/or 
ice action during storm events is possible and could erode the open dune community that supports the 
Pitcher’s thistle population. The partial or full loss of a federally-listed plant’s habitat from this erosion 
would be considered an indirect, long-term adverse impact on a protected resource. 
 
The other special status species in the project area are state listed species protected by the State of 
Michigan. Of these, clustered broomrape also exists in the open dune habitats surrounding the 
lighthouse complex. Using similar rationale to the analysis of Pitcher’s thistle (due to the similarity of 
habitat condition and location), the no-action alternative would continue to put a state protected 
special status species population at risk of damage or loss due to an unstable shoreline. Continued 
damage from wind, wave, and/or ice action during storm events is possible and could erode the open 
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dune community that supports the clustered broomrape population. The partial or full loss of a state-
listed plant’s habitat from this erosion would be considered an indirect, long-term adverse impact. 
 
Other state-listed special status species would not be expected to be impacted by the continuation of 
current management of the lighthouse complex under the no-action alternative. Plant species 
including the calypso orchid, prairie moonwort, and Ram’s-head Lady’s Slipper have not been 
observed within the area of analysis and would not be affected by continued shoreline damage from 
wind, wave, and/or ice action during storm events. Further, no impacts on animal species, including 
the bald eagle, common loon, Great Lakes piping plover, lake herring, and lake sturgeon, would be 
expected because the rate of continued shoreline damage under the no-action alternative would not 
affect the normal biological behaviors of these species.  
 
Cumulative Impacts. Other past, present, and reasonably foreseeable actions that have or would 
have impacts on special status species include the rehabilitation of the lighthouse complex and the 
creation of one or more accessible routes to the site. Collectively, these actions would result in 
adverse impacts on special status resources. For instance, rehabilitation of the lighthouse complex 
would be expected to require the use of equipment and workers in the open dunes surrounding the 
lighthouse complex structures. Additional disturbance to the open dune community that supports 
populations of the federally-listed Pitcher’s thistle, and the state-listed clustered broomrape, could 
result in direct or indirect adverse impacts due to damage or loss to individual plants within these 
special status species populations.  
 
Depending on the alignment, the creation of the accessible pedestrian route or routes to the project 
area may introduce new circulation patterns into the complex or may maintain the altered historic 
route following the historic boardwalk and rerouted sand path where the boardwalk was washed 
away. Maintaining the existing alignment following the boardwalk and sand path would maintain the 
close proximity of these features to nearby occurrences of clustered broomrape. A new alignment 
not following the historic circulation route would create new disturbance within adjacent natural 
communities that provide habitat for known populations of calypso orchid and Ram’s-head lady 
slipper. Should the new alignment be unable to avoid these populations, the action could result in 
direct or indirect adverse impacts due to damage or loss to individual plants, or entire special status 
species populations. 
 
Implementation of the no-action alternative would continue to put the Pitcher’s thistle and clustered 
broomrape at risk of direct or indirect adverse impacts from population damage or loss due to 
continued shoreline erosion. When considered with the actions above, the adverse impact of the no-
action alternative would increase the duration of adverse impacts of the other actions. The 
cumulative impact of the no-action alternative would be primarily adverse due to the risk of damage 
or loss of special status species from continued shoreline erosion. Overall, the combined adverse 
impacts of these past, present, and reasonably foreseeable actions would increase the cumulative 
adverse impact on special status species.  
 
Conclusion. Under the no-action alternative, the ongoing risk of damage or loss of federally and 
state-listed special status species would continue due to the unstable shoreline. Because additional 
shoreline erosion within the project area is inevitable yet unpredictable, it is unknown how long the 
existing populations of Pitcher’s thistle and clustered broomrape would remain intact before 
becoming damaged due to the loss of ground around nearby structures and revetments. Impacts on 
other special status species would not occur either due to the absence of known populations, or due 
to a very low probability of altering each species normal biological activity.  
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Impacts of the Action Alternative: 
Proposed Action and NPS Preferred 

Direct and Indirect Impacts. Both the emergency stabilization and supplemental stabilization, if 
implemented, would result in impacts on special status species. The impacts of each stabilization 
action are described below. 
 
Emergency Stabilization –– Direct and indirect impacts on special status species would be 
anticipated as a result of construction activities needed to install the armor stone revetment for 
emergency stabilization.  
 
Based on the limits of construction, the Pitcher’s thistle population near the lighthouse complex 
would not be directly impacted by emergency stabilization activities, but could remain at risk of 
indirect damage or loss due to unstable shoreline conditions southwest of the new 295-foot stone 
revetment. Based on the degraded conditions of the shoreline near this population and outside the 
footprint on the new stone revetment, the continued damage from wind, wave, and/or ice action 
during storm events is possible and could erode the open dune community that supports the Pitcher’s 
thistle population. The partial or full loss of a federally-listed plant population’s habitat from this 
erosion over time would be considered an indirect, long-term adverse impact on a resource that is 
protected under the Endangered Species Act. National Lakeshore staff would flag any areas of the 
shore that should be excluded from the limits of construction (including any areas that should be 
avoided during construction access from the water) to avoid known occurrences of Pitcher’s thistle 
during construction. Such avoidance would prevent any direct adverse impacts on the Pitcher’s 
thistle related to construction activities.  
 
Other federally protected species located on South Manitou Island, such as the Great Lake piping 
plover, would not be adversely impacted by emergency stabilization activities. Areas of sand and 
gravel beach community within the project area have few suitable habitat characteristics known to 
support the normal foraging behavior of plovers. Not only are the beaches considered too small in 
size (0.21 acres) to attract foraging plovers, but they are limited to narrow stretches of shoreline in 
close proximity to shrub and forest communities that would increase the likelihood of predation. 
Further, the nearest nesting locations of plovers on South Manitou Island are too far from the area of 
analysis (0.32 miles) for adult plovers to carry out normal nesting activities, and the area of analysis 
does not have habitat conditions that are suitable for plovers to nest.  
 
State-listed special status species with known populations inside the emergency stabilization project 
area are limited to clustered broomrape, which grows in the open dune habitats surrounding the 
lighthouse complex. Based on the limits of construction, the clustered broomrape populations near 
the lighthouse complex would not be directly impacted by emergency stabilization activities. 
However, based on the degraded conditions of the shoreline in close proximity to broomrape 
populations, and outside the footprint on the new stone revetment, the continued damage from 
wind, wave, and/or ice action during storm events is possible and could erode the open dune 
community that supports the clustered broomrape populations. The partial or full loss of a state-
listed plant’s habitat from this erosion over time would be considered an indirect, long-term adverse 
impact on a protected resource by the State of Michigan. 
 
Other state-listed special status species would not be expected to be impacted by the emergency 
stabilization activities of the action alternative. State-listed plant species including the calypso orchid, 
prairie moonwort, and Ram’s-head Lady’s Slipper have not been observed within the area of analysis 
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and would not be affected by continued shoreline damage from wind, wave, and/or ice action during 
storm events. Further, no impacts on state-listed animal species, including the bald eagle, common 
loon, Great Lakes piping plover, lake herring, and lake sturgeon, would be expected because 
shoreline stabilization activities under the action alternative would not affect the normal biological 
behaviors of these species. These species have not been observed to inhabit the area of analysis.  
 
Supplemental Stabilization –– Direct and indirect impacts on special status species would be 
anticipated as a result of construction activities needed to complete supplemental stabilization 
activities. Based on the limits of construction, the Pitcher’s thistle population near the lighthouse 
complex would be directly impacted by supplemental stabilization activities through the placement of 
armor stone along the 130-foot stone revetment south of the light tower. The partial or full loss of a 
federally-listed plant population would be considered a direct, long-term adverse impact on a resource 
protected under the Endangered Species Act. Appropriate mitigation measures would be used to 
minimize adverse impacts on Pitcher’s thistle individuals, including flagging of construction access 
routes to avoid plants, where possible, and translocation of individual plants to the extent feasible, 
prior to the onset of construction. Because survivability of translocated thistles is variable, some 
plants would not be expected to survive being transplanted to a new location (NPS 2016b). This 
partial loss of a federally-listed plant would be considered an indirect, long-term adverse impact. 
 
The supplemental stabilization would not increase the level of impact on other federally protected 
species located on South Manitou Island. The Great Lake piping plover would not be adversely 
impacted because the nearest nesting locations of these species on South Manitou Island would remain 
far removed from the limits of construction. In comparison to the emergency stabilization, the 
expanded limits of construction for the supplemental stabilization activities would still not be expected 
to affect the plover’s normal biological activities. This is due to the absence of suitable habitat 
conditions for plovers to nest, and the distance from known piping plover nests. Impacts on 
potential foraging habitat in the areas of sand and gravel beach community would be minimal, and 
balanced by a potential for increase in plover habitat in the area designated as new living shoreline. 
Native vegetation planted in the sandy substrate of new living shoreline could provide improved 
foraging and nesting habitat conditions for plovers on South Manitou Island 
 
State-listed special status species with known populations inside the supplemental stabilization project 
area are limited to clustered broomrape, which grows in the open dune habitats surrounding the 
lighthouse complex and along the path to the fog signal building. Based on the limits of construction, 
the clustered broomrape populations near the lighthouse complex would be directly impacted by 
supplemental stabilization activities. The partial or full loss of a state-listed plant’s population would be 
considered a direct, long-term adverse impact on a protected resource by the State of Michigan. Unlike 
other plants, mitigation measures associated with translocation would not be successful with 
clustered broomrape due to its need to parasitize field wormwood for survival.  
 
Other state-listed special status species would not be expected to be impacted by the supplemental 
stabilization activities of the action alternative. State-listed plant species including the calypso orchid, 
prairie moonwort, and Ram’s-head Lady’s Slipper have not been observed within the area of 
analysis. Further, no impacts on state-listed animal species, including the bald eagle, common loon, 
Great Lakes piping plover, lake herring, and lake sturgeon, would be expected because shoreline 
stabilization activities under the action alternative would not affect the normal biological behaviors 
of these species. No individuals of these species have been observed to inhabit the area of analysis. 
However, because normal biological activities can fluctuate for some of these species, appropriate 
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mitigation measures would be used to avoid adverse impacts during seasonally elevated periods of 
activity, such as time-of-year restrictions during lake herring spawning seasons. 
 
Beneficial effects of the supplemental stabilization could also occur as a result of the construction of 
the living shoreline element, which would restore the natural transition from forested backshore 
habitats to the shoreline. Through this habitat restoration, special status species like Pitcher’s thistle 
and clustered broomrape that are adapted to the dynamic natural processes along the shoreline may 
have increased probability of survival and population expansion. This increase in suitable habitat 
resulting from construction of the living shoreline element could therefore be considered an indirect 
beneficial impact on special status species.  
 
Cumulative Impacts. Other past, present, and reasonably foreseeable actions that have or would 
have impacts on special status species include the rehabilitation of the lighthouse complex and the 
creation of one or more accessible routes to the site. Collectively, these actions would result in 
adverse impacts on special status species. Rehabilitation of the lighthouse complex would likely 
result in disturbance of species occurring within or near the project area during construction 
activities. These impacts would be temporary (lasting the duration of construction) and mitigation 
measures would be in place to limit the intensity of the disturbance or avoid it, if possible. The 
rehabilitation is unlikely to result in adverse impacts that continue after construction activities have 
been completed. However, beneficial impacts could occur after the construction of the living 
shoreline elements have been completed, including the expansion of suitable habitat for special 
status plant species known to exist in small densities along the shoreline. Creation of the accessible 
route or routes to the lighthouse complex would have the potential to result in disturbance of special 
status species occurring, or with habitat in, the project area. Specific impacts would depend upon the 
specific alignment and construction methods used, which would be determined during project 
planning. However, these impacts could include disturbance due to construction actions or potential 
loss of habitat due to the route locations. The National Park Service would implement mitigation 
measures as needed to avoid impacts on habitat to the extent practicable. 
 
Implementation of the emergency stabilization actions would be expected to contribute indirect 
adverse impacts on special status species inside the area of analysis. These impacts are related to the 
loss of federally-listed plants in open dune communities that would continue to be undermined by 
shoreline erosion outside the emergency stabilization revetment. These impacts would affect 
federally-listed plant populations on a long-term basis. As a result, the overall cumulative impact of 
the emergency stabilization activities would be adverse due to continued erosion of open dune 
communities outside the limits of construction.  
 
Implementation of the supplemental stabilization actions would also be expected contribute direct 
adverse impacts on special status species inside the project area. These impacts are related to the loss 
of federally-listed plants in open dune communities due to direct impacts from construction. 
Impacts would be minimized through plant translocations, but could still cause adverse impacts on 
federally-listed plant populations on a long-term basis. As a result, the overall cumulative impact of 
the supplemental stabilization activities would be adverse due to the loss of open dune communities 
inside the limits of construction.  
Conclusion. Under the action alternative, construction of the revetment and new living shoreline 
would be expected to result in direct damage or loss of special status plant species inside the limits of 
construction. Indirect beneficial effects from improved habitat conditions along the living shoreline 
elements could also occur after construction, upon the restoration of natural habitat conditions for 
species like Pitcher’s thistle and clustered broomrape. To minimize the potential for adverse impacts 
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to either species, all suitable habitat located within the area of analysis would be surveyed for special 
status plant species before implementing action. During supplemental stabilization activities, 
individual plants of Pitcher’s thistle may be translocated to designated areas of suitable habitat 
located southwest of the project area, far removed from the construction zone. Because some plants 
may not be suitable for translocation and because translocation of this species can have reduced 
levels of success, loss of individual plants would still be expected, which would adversely affect the 
Pitcher’s thistle. Similar direct adverse impacts are anticipated for clustered broomrape; individual 
plants of clustered broomrape due to its need to parasitize field wormwood for survival. These direct 
impacts would adversely affect the clustered broomrape. 
 
Generally, the low potential for impacts on special status bird and fish species would only occur 
during construction activities, which would last two to three months for the initial revetment and 
one to two months for the supplemental segments. Birds and fish species would continue to conduct 
normal biological behavior due to an abundance of similar quality habitat within range of the project 
area and could avoid disturbance by moving into adjacent areas of unimpacted habitat. Under the 
supplemental stabilization activities, should they take place, the new living shoreline would create 
some habitat conditions that could be favorable for colonization by special status plant species and 
could otherwise be used by special status bird and fish species.  
 
Despite the adverse impacts on some special status species, the National Park Service would be able 
to maintain its charge to conserve listed species, both federally-listed and state-listed. The action 
alternative would be likely to adversely affect Pitcher’s thistle and clustered broomrape; however, 
these activities would not jeopardize the continued existence of these species.  

CULTURAL RESOURCES 

Affected Environment 

Historic Structures. The project area includes a portion of the South Manitou Island Lighthouse 
Complex and Life-Saving Station Historical District, as shown on figure 2, which is significant for its 
contributions to the safe navigation of Lake Michigan. Although some small-scale and auxiliary 
structures of the lighthouse complex are no longer extant, the major structures supporting the 
historic light station functions are still located within the project area. These include the keeper’s 
dwelling, the light tower, the passageway, and the fog signal building, as shown on figure 8.  
 
The keeper’s dwelling, constructed in 1858, is a two-and-one-half story brick structure built to house 
the lighthouse keepers and their families. The structure has yellow brick masonry exterior walls and 
a gable roof with gray slate shingles. The structure was originally built as a single-family residence, 
but was renovated in 1871 to house two keepers and their families. In the same year, the original 1858 
wooden light tower on the roof was removed.  
 
The light tower, constructed in 1871–72 to replace the 1858 wooden light tower on the keeper’s 
dwelling, is of brick construction and 104 feet tall. The tapering tower has an exterior diameter of 
18 feet at the base and 12 feet at the parapet. A projecting wrought iron balcony encircles the tower 
near the top supported by cast iron brackets. The exterior structure is of double wythe, whitewashed 
brick masonry walls. Four two-light casement windows are located at quarter points below the 
balcony, and three rectangular casement windows are located randomly along the tower shaft. 
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The passageway was constructed in conjunction with the light tower to connect the keeper’s 
dwelling and the light tower. The passageway is 40-feet long by 8-feet wide. It has a stone 
foundation, brick masonry walls, and a gabled roof with slate shingles. Two windows are located 
on each side of the passageway.  
 
The fog signal building is located closest to the shoreline approximately 70 feet north of the 
lighthouse. It was constructed in 1896 to replace an earlier structure in the same location. The T-
shaped building is a frame structure with horizontal wood siding and a gabled roof. The structure 
was originally two rectangular buildings, but one was moved, rotated, and connected to the other to 
form the present shape. 
 
Cultural Landscape. The lighthouse complex is situated on a coastal dune between a coastal wooded 
area and a sand and pebble beach just southwest of the southern tip of the South Manitou harbor 
(figure 22). The shoreline immediately adjacent to the lighthouse complex has a long history of 
stabilization attempts to slow the coastal erosion that has occurred since the lighthouse complex was 
constructed. Remains of timber cribbing from the earliest attempt to stabilize the shoreline in the 
1870s are extant in front of the fog signal building. Steel cribbing, a later attempt at stabilization, is 
visible on the shoreline north of the fog signal building. Today, the stabilization efforts consist of a 
revetment of large boulders ranging from one to four feet, placed over a base of geotextile matting. 
The overall height of the revetment varies from 4 to 5 feet above the water elevation, which was 
observed during a recent site visit to be at approximately 580 feet. However, the revetment is 
inadequate and storm events resulted in a loss of material and large voids in the stone.  

Figure 22. Lighthouse Complex 
South Manitou Lighthouse Complex. From left to right: keeper’s dwelling, passageway, light tower, 

and fog signal building. Sheet pile wall and dilapidated stone revetment visible in foreground. 
Image taken April 26, 2017. (Photo credit: VHB) 
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Organization of the site is generally a product of the function of the complex, with the lighthouse and 
fog signal building located closest to the shoreline. This fairly exposed site allowed the navigational 
functions to be achieved. The fog signal’s proximity to the shoreline and the lack of vegetation in this 
area would have ensured that no intervening vegetation or structures would attenuate or muffle the 
warning signals. Other features and small-scale structures, however, were located farther inland for 
protection from storm events. Vegetation in the project area is generally limited to a few clusters of 
shrubs and small trees and the wooded backdrop of the coastal forest.  
 
Historic patterns of circulation are evident through a system of pedestrian walkways linking various 
buildings and areas of the site. The system consists of the concrete walkways that encircle the 
lighthouse, two diagonal walkways that link the lighthouse and the fog signal building, and several 
lateral walkways that provide access to outbuildings and other extant or former site features. This 
system accommodates the site’s topography with steeply sloping walkways and walkways that 
incorporate steps. The walkway encircling the lighthouse is the major element of pedestrian circulation 
and is generally constructed of cast-in-place concrete about two feet wide, although it is wider at the 
rear of the keeper’s dwelling. In some places this walkway is edged in tan or red brick. Wind-blown 
sand covers portions of many of the site’s walkways particularly along the diagonal and lateral 
walkways. In addition to the hardened walkways a wood boardwalk links the lighthouse complex to 
the visitor center to the north following the historic route across the dune parallel to the shoreline. The 
boardwalk consists of two 2-by-12 boards of staggered lengths supported by 4-by-6 sleepers at 
approximately 42-inch intervals. Approximately 250 linear feet of the historic route and associated 
boardwalk were washed away during the 2015-16 winter (as shown on figure 3). Where the boardwalk 
has washed away, the National Park Service rerouted the access route via a sand path located just west 
of the historic route leading through the shoreline trees. In another area, the shoreline underlying a 
portion of the boardwalk was washed away, leaving the boardwalk above unstable. 
 
The light tower is visible for a considerable distance from the Manitou Passage and from various 
points on the island. The lighthouse complex as a whole is visible from the water at closer distances 
(figure 23). However, due to the dunes and coastal forest vegetation, the lighthouse complex as a 
whole is generally not visible from the rest of the island, with the exception of close range views from 
the sandy point that forms the south edge of the harbor or from the beach southwest of the complex. 
The important views from the lighthouse complex are generally toward the southeast, across the 
Manitou Passage to the mainland. The defining view from the site is the panorama available from the 
lantern or exterior walkway of the light tower, which offers views of most of the island and 
particularly good views of South Manitou harbor (figure 24).  
 
According to the historic structure and cultural landscape report, the lighthouse complex possesses 
integrity as a historic cultural landscape that represents the navigational functions of a Great Lakes 
lighthouse complex in the 19th and early 20th centuries. Although the loss of some auxiliary 
structures and the encroachment of vegetation into the site diminish some historic integrity, the 
important and character-defining features of the spatial organization, pedestrian circulation 
patterns, and major structures are extant and allow the lighthouse complex to portray much of its 
character during the historic period of operation (QEA 1999). 
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Figure 23. View of South Manitou Island Lighthouse Complex 

South Manitou Island Lighthouse Complex. Bin wall and eroded shoreline visible in foreground. 
Image taken April 26, 2017. (Photo credit: VHB) 

 

 
Figure 24. View from Light Tower 

View of South Manitou Island and Harbor from light tower exterior walkway, facing northwest. Keeper’s 
dwelling roof visible at foreground left. Photo taken April 26, 2017. (Photo credit: VHB) 
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Archeological Resources. A number of known archeological resources exist within the project area 
and may provide additional information about the historic character and use of the site as a 19th- 
and 20th-century light station, as described in the historic structure and cultural landscape report. 
However, only one site is located in an area where the shoreline stabilization actions would occur. 
This site consists of the remains of a timber “surfboat” rail launch in front of the fog signal building 
that has been preserved as an underwater maritime archeological site. This old timber frame 
structure is visible in figure 4 in chapter 1. These remains were incorporated into the original timber 
cribbing that was constructed in 1874 (QEA 1999). 

Methodology 

Potential impacts on cultural resources are evaluated based on changes to character-defining features 
of the resources, which are the characteristics of a historic property that qualify the property for 
inclusion in the National Register. Cultural landscapes are defined by Director’s Order #28: Cultural 
Resource Management Guidelines as “a reflection of human adaptation and use of natural resources and 
is often expressed in the way land is organized and divided, patterns of settlement, land use, systems of 
circulation, and the types of structures that are built. The character of a cultural landscape is defined 
both by physical materials, such as roads, buildings, walls, and vegetation, and by use reflecting cultural 
values and traditions” (NPS 2002a). Character-defining features contribute to a cultural landscape or 
historic structure’s integrity, which is composed of location, design, setting, materials, workmanship, 
feeling, and/or association. This approach is derived from both the Secretary of the Interior’s Standards 
for the Treatment of Historic Properties as well as the regulations of the Advisory Council on Historic 
Preservation implementing the provisions of Section 106 of the National Historic Preservation Act. 
Potential impacts on archeological resources are evaluated in terms of the amount of disturbance to an 
archeological resource and the degree to which the integrity remains or is otherwise lost without 
recordation of the remains, based on Director’s Order #28. The current conditions of cultural 
resources, as presented under the “Affected Environment” section above, were compared with the 
alternatives to determine how cultural resources would be impacted. 
 
Geographic Study Area. For this impact topic, the area of analysis includes the overall project area 
plus the lighthouse complex bound by the forest tree line to the west of the keeper’s dwelling and the 
boardwalk and rerouted sand path leading to the fog signal building. The views across the project area 
are also considered in the analysis that follows. 

Impacts of the No-Action Alternative 

Direct and Indirect Impacts. The continuation of current management of the lighthouse complex 
under the no-action alternative would continue the long-term indirect, adverse impacts of putting the 
cultural resources at risk of damage or loss due to an unstable shoreline. The structures and features 
closest to the shoreline, particularly the fog signal building and the southernmost remaining 
boardwalk, would be at greatest risk. Wind, wave, and/or ice action during storm events could reach 
these structures and damage the historic materials, which would be a direct adverse impact. Under the 
no-action alternative, additional shoreline erosion is inevitable, though unpredictable, and when it 
occurs there would be a risk of destabilization of the structures if the ground around the foundation or 
beneath the boardwalk is washed away. The continued loss of the boardwalk and shoreline on which it 
sits would result in further loss of the historic circulation pattern from the visitor center and historic 
village to the lighthouse complex. The continued loss of shoreline in front of the fog signal building 
could result in the destabilization of the building’s foundation, which could damage or destroy the 
building. If this worst-case scenario occurs in the future, a loss of a contributing structure to the 
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cultural landscape and historical district would result in a loss of integrity and historic character and 
appearance. This loss would be considered a long-term adverse impact on cultural resources.  
 
Because the washed-out portion of the historic boardwalk to the complex would not be rebuilt, the 
historic circulation route along the shoreline would continue to be interrupted. This would be 
considered a long-term adverse impact. The rerouted sand path segment would continue to circulate 
pedestrians inland and behind trees, which would continue to differ from the historic route that 
followed the open shoreline. The trees along the east side of the sand path would continue to block the 
open views of Lake Michigan that existed along the missing section of the boardwalk.  
 
Under the no-action alternative, other major character-defining features, such as the spatial 
arrangement of the complex, other historic circulation patterns, and the important views and 
viewsheds would remain. The cultural landscape, historic structures, and archeological resources 
would be maintained to the extent practicable under current NPS management practices and in 
accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties. 
However, the continued risk of loss or damage due to storm events could counteract those 
management efforts.  
 
Cumulative Impacts. Other past, present, and reasonably foreseeable actions that have or would 
have impacts on cultural resources include the rehabilitation of the lighthouse complex and the 
creation of one or more accessible routes to the site. Collectively, these actions would result in 
beneficial impacts on cultural resources. Rehabilitation of the lighthouse complex would preserve 
the historic appearance and historic materials of the historic structures, which would result in an 
improved historic character of the overall landscape. This action would also include preservation 
and stabilization of some historic foundations and associated archeological resources related to 
former structures, which would reduce the risk of damage or loss due to deterioration. Depending 
on the alignment, the creation of the accessible pedestrian route or routes to the project area may 
introduce new circulation patterns into the complex or may maintain the altered historic route 
following the historic boardwalk and rerouted sand path where the boardwalk was washed away. 
Maintaining the existing altered alignment following the boardwalk and sand path would maintain 
the altered historic character, but would also continue to maintain the historic circulation pattern to 
the extent that it currently exists. A new alignment not following the historic circulation route would 
more greatly alter the historic circulation patterns, and thus the historic character of the site. 
Additionally, any proposed accessible route would introduce modern materials into the historic 
setting of the structures and landscape, altering the historic appearance. Overall, the combined 
beneficial impacts of these past, present, and reasonably foreseeable actions would outweigh the 
adverse impacts of visual changes to the landscape appearance for accessibility. 
 
Implementation of the no-action alternative would continue to put the cultural resources nearest 
the shoreline at risk of damage or loss due to continued shoreline erosion. When considered with 
the actions above, the adverse impact of the no-action alternative would outweigh the beneficial 
impacts of the other actions. As a result, the overall cumulative impact of the no-action alternative 
would be primarily adverse due to the risk of damage or loss of historic structures from continued 
shoreline erosion.  
 
Conclusion. Under the no-action alternative, the ongoing risk of damage or loss of historic materials 
and structures would continue due to the unstable shoreline. Because additional shoreline erosion 
within the project area is inevitable yet unpredictable, it is unknown how long the structures closest 
to the shoreline would remain intact before becoming destabilized due to the loss of ground around 



SLEEPING BEAR DUNES NATIONAL LAKESHORE 
SHORELINE STABILIZATION OF THE SOUTH MANITOU ISLAND LIGHTHOUSE COMPLEX 

ENVIRONMENTAL ASSESSMENT 
JULY 2017 

 

83 

their foundations. Under the current management scenario, many character-defining features of the 
cultural resources would be maintained, such as the views, pedestrian circulation, and spatial 
organization, but the overall integrity of the lighthouse complex would be at risk due to potential loss 
of structures along the shoreline. Damage or destruction of any of these structures along the 
shoreline could result in the loss of integrity of the cultural landscape and/or contributing structures 
to and circulation patterns of the South Manitou Island Lighthouse Complex and Life-Saving Station 
Historical District. A loss of any of the structures or further loss of the circulation pattern would also 
limit the National Park Service's ability to preserve and maintain the lighthouse complex, which is 
considered one of the National Lakeshore's fundamental resources and values.  

Impacts of the Action Alternative: 
Proposed Action and NPS Preferred 

Direct and Indirect Impacts. Both the emergency stabilization and supplemental stabilization, if 
implemented, would result in impacts on cultural resources. The impacts of each stabilization action 
are described below. 
 
Emergency Stabilization –– Under the action alternative, historic structures would be protected from 
additional shoreline erosion, which would reduce the risk of damage or loss of historic materials and 
would be a long-term beneficial impact. The resources closest to the shoreline, particularly the fog 
signal building and the lighthouse, would be protected from wind, wave, and/or ice action that occurs 
during storm events. The emergency stabilization of the shoreline would also result in the long-term 
protection of the structures' foundations because the underlying ground would be protected from 
further erosion. This would ensure the land on which the buildings sit remains stable, which would 
greatly reduce the risk of structural collapse. This would reduce the risk of catastrophic loss of 
contributing historic structures and features within the cultural landscape and historical district, which 
would be considered a long-term, indirect beneficial impact. Under the action alternative, the historic 
structures would continue to represent the maritime history of the lighthouse complex.  
 
The new stone revetment proposed for stabilization in front of the fog signal building would result in 
a change in the appearance of the shoreline because the revetment would be approximately 4 feet 
higher than the existing bin wall (see figures 10 and 12). Although this would be considered a 
minimal long-term, direct adverse impact because it would slightly detract from the historic setting 
and views, the difference in height would be relatively small when compared to the expansive views 
of Lake Michigan from the lighthouse complex grounds. In addition, the stone revetment would be 
covered by a sand slope on the landward side (imported sand would be subject to requirements for 
clean fill as described in the mitigation measures section) that would help it visually blend into the 
natural sand shoreline when viewed from the lighthouse complex, minimizing its visual impact on 
the landscape. Therefore, no substantial changes to the views and viewsheds to or from the 
lighthouse complex would occur due to the emergency stabilization action.  
 
The proposed shoreline revetment may result in a removal of a portion of the marine archeological 
site of the “surfboat” rail launch for its construction. If removal occurs, there would be a loss of 
historic material and some historic context, which would be considered a long-term, direct adverse 
impact. However, the context of this archeological site has been previously disturbed for the 
construction of the 1874 timber cribbing and the subsequent bin wall, sheet pile wall, and stone 
revetment constructed in the 1940s and 1980s. The National Park Service would strive to construct 
the proposed revetment over the site to the extent practicable and preserve the archeological 
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resources in place. If necessary, data recovery of the site may be conducted prior to implementation 
of the proposed action.  
 
All actions related to construction would require visual and noise disruptions within the historic 
setting due to the presence and use of construction equipment and materials. However, 
construction staging would be limited to designated areas or on construction barges, which would 
limit the visual disturbance to the cultural landscape and historic setting. These short-term adverse 
impacts would only last the duration of construction, which would be about two to three months 
for the emergency stabilization.  
 
Supplemental Stabilization –– If the supplemental stabilization actions are implemented after the 
emergency stabilization actions there would be additional protection for the historic structures of the 
lighthouse complex from future erosion and wave action, but there would also be additional visual 
changes to and detractions from the historic setting of the lighthouse complex, as described below.  
 
The new stone revetment proposed for the area southwest of the emergency stabilization structure 
would stabilize the shoreline in front of the lighthouse, providing further protection against erosion 
and wave action, which would be considered a long-term beneficial impact. This protection would 
allow the lighthouse to remain in its historic setting, continue to represent the maritime history that 
occurred along the Manitou Passage, and remain a contributing resource to the historical district. 
The proposed new stone revetment would also visually change the appearance of the shoreline in 
this area, which would be considered a long-term, direct adverse impact. The new structure would 
detract from the historic character and appearance of the shoreline at this location due to the 
introduction of new materials, which would be approximately 3 to 4 feet higher than the existing 
structure. However, this difference in height would be relatively very small and would not impair the 
important viewshed from the shoreline across Lake Michigan.  
 
The new living shoreline northeast of the emergency stabilization structure would further protect 
the fog signal building from erosion and wave action occurring to its northeast, which would be 
considered a long-term beneficial impact. Additionally, the restoration of the shoreline in this area 
would allow for the missing boardwalk following the historic circulation route between the 
lighthouse complex and the ferry landing dock to be restored in the future. However, 
implementation of the new living shoreline would visually change the shoreline in this area. Not only 
would this introduce new materials, but it would also change the shape and area of the shoreline, as 
shown on figures 11 and 13. These changes would somewhat alter the historic appearance of the 
landscape and historical district in this area, which would be considered a long-term, direct adverse 
impact. Although these actions would change the appearance of the shoreline, the stone structures 
would only be approximately 6 feet above the existing water level and would not obstruct the 
important viewshed from the shoreline out across Lake Michigan. Therefore, no substantial changes 
to the viewshed from the lighthouse complex would occur due to the new living shoreline as part of 
the supplemental stabilization action. 
 
As under the emergency stabilization, all actions related to construction would require visual and 
noise disruptions within the historic setting due to the presence and use of construction equipment 
and materials. However, these short-term adverse impacts would be of a shorter duration than under 
the emergency stabilization and would only last about one to two months during construction. 
 
Cumulative Impacts. Other past, present, and reasonably foreseeable actions that have or would 
have impacts on cultural resources include the rehabilitation of the lighthouse complex and the 
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creation of accessible routes to the site. Collectively, these actions would result in beneficial impacts 
on cultural resources. These impacts are described under the no-action alternative above. 
 
Overall, implementation of the emergency stabilization actions would protect the cultural resources 
from damage or loss due to future shoreline erosion. Though there would be some change to the 
historic setting and a potential risk of damage to an archeological site, the benefits of protecting the 
lighthouse complex would outweigh the adverse impacts. When considered with the actions above, the 
beneficial impact of the emergency stabilization would greatly contribute to the beneficial impacts of 
the other actions. As a result, the overall cumulative impact of the emergency stabilization elements of 
the action alternative would be beneficial due to the protection from future shoreline erosion. 
 
Overall, implementation of the supplemental stabilization actions would protect the cultural 
resources from damage or loss due to future shoreline erosion. Though there would be some change 
to the historic setting, the benefits of protection would outweigh the adverse impacts. When 
considered with the actions above, the beneficial impact of the supplemental stabilization would 
contribute to the beneficial impacts of the other actions. As a result, the overall cumulative impact of 
the supplemental stabilization elements of the action alternative would be beneficial due to the 
protection from future shoreline erosion. 
 
Conclusion. Implementation of the emergency stabilization would result in an overall beneficial 
impact on cultural resources due to the protection the shoreline stabilization would provide. 
However, if no supplemental stabilization is implemented, the historic circulation route would be at 
risk of further loss due to continued erosion north of the fog signal building. If implemented, the 
supplemental stabilization actions would result in protection for a greater portion of the historical 
district over the emergency stabilization actions because more of the shoreline would be stabilized. 
Because the shoreline along the historic circulation route between the lighthouse complex and the 
ferry landing dock would be restored if the supplemental stabilization is implemented, the historic 
circulation pattern could be reestablished in the future. This would result in an increased beneficial 
impact over the emergency stabilization because it would restore some of the historic character that 
was lost due to erosion. 
 
Although the structures of the proposed revetments (both for the emergency and the supplemental 
stabilization) and new living shoreline would change the appearance of the landscape along the 
shoreline, the protection they would provide would be more beneficial to the cultural resources than 
they would be detrimental to the historic appearance and setting. Implementation of the 
supplemental stabilization would result in changes to the appearance of more of the historical 
district than would only implementation of only the emergency stabilization. The expansive views of 
Lake Michigan from the shoreline would be maintained in both the emergency stabilization only and 
if the supplemental stabilization is implemented, as would the important panoramic views from the 
light tower. Construction of the stone revetment under the emergency stabilization may require 
partial removal of submerged marine archeological resources; however, the National Park Service 
would strive to preserve these resources in place to the extent practicable. There would be no 
additional risk to archeological resources if the supplemental stabilization is implemented.  
 
Despite proposed changes to the cultural landscape and historic setting of the historic structures, 
and despite the risk to archeological resources, the action alternative would protect and preserve the 
overall lighthouse complex and its historic integrity, regardless of whether the emergency 
stabilization is constructed by itself or with the supplemental stabilization elements. These actions 
would protect one of the National Lakeshore's fundamental resources and values and an important 
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aspect of maritime history along the Manitou Passage. The cultural resources within and adjacent to 
the area of analysis would maintain their integrity and the historic structures would remain listed in 
the National Register as contributing resources to the South Manitou Island Lighthouse Complex 
and Life-Saving Station Historical District under both the emergency stabilization only and if the 
supplemental stabilization is implemented.  

VISITOR USE AND EXPERIENCE 

Affected Environment 

Today, the land use of the overall project area and lighthouse complex is focused on visitor 
interpretation and public enjoyment. Public use of the overall project area and lighthouse complex 
includes walking through the lighthouse complex, enjoying the viewshed across the Manitou 
Passage, experiencing the historic structures from the exterior, and taking a ranger-guided tour of 
the light tower. Visitors are able to access some self-guided information about the lighthouse 
complex via a wayside exhibit located north of the fog signal building adjacent to the boardwalk. 
 
Visitors access South Manitou Island from the mainland either by private boat or passenger ferry, 
which docks approximately 0.3 miles from the lighthouse complex. In 2016, over 1.6 million people 
visited Sleeping Bear Dunes National Lakeshore. Of those visitors, approximately 7,500 visited South 
Manitou Island via ferry during its operating season from May through September (NPS 2017c). 
From May through August, over 3,000 visitors experienced lighthouse tours (NPS 2017c). The 
busiest months for the island and lighthouse complex are July and August. From the ferry landing 
dock, visitors to South Manitou Island reach the lighthouse complex by foot along the boardwalk 
and sand path that partially follows the shoreline to the fog signal building, as described in the 
“Cultural Resources” section above and as shown on figure 2 in chapter 1. From there, visitors can 
explore the complex via the network of concrete walkways connecting the buildings, both current 
and former. Access into the light tower is available by guided park ranger tour only. There is 
currently no public access into the keeper’s dwelling, passageway, fog signal building, or other 
structures on the site. Two picnic tables are available for recreational use along the sandy terrace 
above the revetment near the lighthouse.  
 
Visitors are able to experience the views and viewsheds that are characteristic of the site and that 
contributed to its function as a successful light station. When viewed from the Manitou Passage, the 
light tower is visible from a considerable distance due to its height. This location and visibility of the 
light tower allowed its lamp to be visible to ships from great distances, increasing their safety. The 
lighthouse complex is in view of visitors approaching the island via boat. The existing shoreline 
stabilization structures of the sheet pile wall, dilapidated stone revetment, and bin wall are also 
clearly visible from the water, as is the sand beach to the northeast of the fog signal building 
(figure 25). Due to the topography and vegetation of the site, the lighthouse complex is not visible 
from much of South Manitou Island; however, the complex is visible from the sandy point that forms 
the south edge of the harbor and the light tower is visible from the beach southwest of the complex. 
From the complex, visitors are able to experience the expansive views of Lake Michigan from the 
shore that were crucial for monitoring ships passing through the Manitou Passage and offering help 
when needed (figure 26). Visitors taking a light tower tour are able to see the defining panorama 
from the lantern or exterior walkway of the light tower. From there, visitors can see the majority of 
the island with particularly good views of the harbor (figure 24 above). These views and viewsheds  
 



SLEEPING BEAR DUNES NATIONAL LAKESHORE 
SHORELINE STABILIZATION OF THE SOUTH MANITOU ISLAND LIGHTHOUSE COMPLEX 

ENVIRONMENTAL ASSESSMENT 
JULY 2017 

 

87 

 
Figure 25. View of Lighthouse Complex from Lake Michigan 

View of lighthouse complex from Lake Michigan, facing southwest.  
Photo taken April 26, 2017. (Photo credit: VHB) 

 
 

 
Figure 26. View across Lake Michigan from Lighthouse Complex Shoreline 

View across Lake Michigan from shoreline of lighthouse complex, facing southeast. Michigan mainland 
visible in distance. Photo taken April 26, 2017. (Photo credit: VHB) 
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allow visitors to understand the importance of the site for maritime commerce in the mid-1800s 
and early-1900s.  
 
Soundscapes of the overall project area and lighthouse complex no longer represent the historic 
lighthouse function because the light, steam boilers, and fog signal are no longer functioning. 
Today, the soundscape experienced by visitors primarily includes the natural sounds of wildlife, 
wind, and waves. Manmade sound does occur within the overall project area due to passing boats, 
visitors and employees recreating and working in the area, and routine maintenance activities for 
the lighthouse complex.  

Methodology 

Potential impacts on visitor use and experience are assessed based on changes to the way people use 
the National Lakeshore, as well as how the alternatives would alter visitors’ experiences. The 
National Park Service strives to provide opportunities for forms of enjoyment that are uniquely 
suited and appropriate to the natural and cultural resources found in parks. Visitor opportunities 
and scenery are identified as some of the National Lakeshore’s fundamental resources and values in 
the National Lakeshore’s general management plan. Important views and scenery include the views 
of the lighthouse complex from Lake Michigan as well as the expansive views of the lake from the 
lighthouse complex. Another important aspect of the visitor experience of South Manitou Island is 
the opportunity to learn about the natural and cultural heritage of the area, and the opportunity to 
understand the complex and rapidly disappearing natural history of the ecosystems that evolved 
along the Great Lakes shoreline (NPS 2008). These opportunities include the ability to learn about 
and understand the importance of the lighthouse complex in maritime navigation and commerce 
along the Manitou Passage in the mid-1800s and early 1900s. The current conditions of visitor use 
and experience, as presented under the “Affected Environment” section above, were compared with 
the alternatives to determine how visitor use and experience would be affected. 
 
Geographic Study Area. For this impact topic, the area of analysis includes the overall project area 
plus the lighthouse complex bound by the forest tree line to the west of the keeper’s dwelling and the 
boardwalk and rerouted sand path leading to the fog signal building. The views across the project 
area are also considered in the analysis that follows. 

Impacts of the No-Action Alternative 

Direct and Indirect Impacts. Under the no-action alternative, visitors of the lighthouse complex 
would continue to be able to visit and experience the site on foot. Visitors would be able to 
understand the context of the spatial organization, the extant historic structures, pedestrian 
circulation, and the complex’s setting adjacent to the shoreline. However, because the shoreline 
would not be stabilized, important structures such as the fog signal building would continue to be at 
risk of loss as discussed under the topic of "Cultural Resources" above. If these resources are lost, 
visitors would not have the opportunity to experience them and the context they provide to the 
overall lighthouse complex and its historic function. In this worst-case scenario, opportunities for 
public enjoyment of the site would be reduced due to the loss of important features, which would be 
considered a long-term, indirect adverse impact. 
 
Visitors would continue to access the lighthouse complex from the visitor center and historic village 
via the pedestrian boardwalk and rerouted sand path where the boardwalk was previously washed 
away. Because the loss of a portion of the boardwalk changed the route, visitors’ experience of this 
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circulation route would continue to be altered from the historic experience. Visitors would continue 
to be rerouted from the shoreline boardwalk to the sand path that runs through the trees just west of 
the shoreline. The no-action alternative would continue to limit visitor’s experience of the 
historically open and expansive views of Lake Michigan from the boardwalk because the view would 
continue to be blocked by the trees. Visitors would continue to be able to experience these views 
once they reach the end of the rerouted sand path and reconnect with the boardwalk, although the 
experience would be for a shorter distance than the historic shoreline boardwalk.  
 
If shoreline erosion continues and more sections of the boardwalk are lost or destabilized, visitors 
may have an increasingly difficult time using the boardwalk to access the lighthouse complex. If 
erosion of the shoreline along the remaining boardwalk and sand path becomes severe enough, the 
route may no longer be passable and the National Park Service may close the route to visitors. In this 
case, visitors may no longer be able to access the lighthouse complex until repairs are made, which 
would be considered an adverse impact. Alternatively, the National Park Service may choose to 
create a new route to the lighthouse complex or visitors might access the site via informal routes used 
without NPS guidance. Rather than experiencing the existing route along portions of the sandy 
shoreline with expansive views across the Manitou Passage, visitors traveling on a different route 
would experience narrower views blocked by the forest vegetation.  
 
Cumulative Impacts. Other past, present, and reasonably foreseeable actions that have or would 
have impacts on visitor use and experience include the rehabilitation of the lighthouse complex, 
creation of accessible routes to the site, and the preservation of shipwrecks. Collectively, these 
actions would result in beneficial impacts on visitor use and experience. The lighthouse complex 
rehabilitation would enhance visitor interpretation opportunities, allowing visitors to experience the 
interiors of the fog signal building and the lighthouse. Additionally, the restored historic materials 
and landscape features would allow for better understanding of the lighthouse complex's historic 
functions and how the structures and features related to one another. Creation of an accessible route 
or routes to the lighthouse complex would allow visitors with limited mobility the opportunity to 
experience the site. Depending on the alignment of the route or routes, visitors’ experience of 
entering the site may be altered from the historic experience of travelling along the shoreline with 
open views of Lake Michigan. The preservation of shipwrecks, including the Three Brothers near the 
project site, offers visitors––both through dives to the wrecks or through existing wayside exhibits––
the opportunity to learn about the importance of safe navigation through the dangerous Manitou 
Passage, and why the lighthouse complex was vital to that navigation.  
 
Overall, implementation of the no-action alternative would result in adverse impacts on visitor use 
and experience due to the potential loss of important structures for understanding the site's historic 
function as well as due to the potential for continued loss of the existing pedestrian route into the 
lighthouse complex. When considered with the actions above, the adverse impacts of the no-action 
alternative would offset some of the beneficial impacts of the other actions. As a result, the overall 
cumulative impact of the no-action alternative would be mostly adverse due to the risk of loss of 
important structures and access route. 
 
Conclusion. Under the no-action alternative, visitors would continue to access the lighthouse 
complex on foot via the boardwalk and rerouted sand path from the visitor center. However, 
continued shoreline erosion may result in limited opportunities for visitors to experience the cultural 
history of the lighthouse complex due to the potential for the loss of access and of important 
structures. Visitor opportunities, including experiencing the cultural and natural history of South 
Manitou Island is considered one of the fundamental resources and values of the National 
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Lakeshore in its general management plan (NPS 2008). If important structures or public access are 
lost, the no-action alternative may limit the National Lakeshore’s ability to support this important 
visitor experience and may limit visitors’ ability to understand the historic role the site played in 
maritime commerce of the mid-1800s and early-1900s. The National Park Service would continue to 
maintain the lighthouse complex, allow visitor access to the site, and provide opportunities for 
public enjoyment to the extent possible with existing resources.  

Impacts of the Action Alternative: 
Proposed Action and NPS Preferred 

Direct and Indirect Impacts. Both the emergency stabilization and supplemental stabilization, if 
implemented, would result in impacts on visitor use and experience. The impacts of each 
stabilization action are described below. 
 
Emergency Stabilization –– The emergency stabilization elements of the action alternative would 
protect the important fog signal building that provides historic context and contributes to the 
historic appearance of the overall lighthouse complex. These long-term beneficial impacts would 
ensure there would be a continuation of visitor understanding of the site in a way similar to the 
existing conditions. Stabilization and protection of the shoreline in this area would ensure that the 
opportunities for public enjoyment that exist within and adjacent to the emergency stabilization 
project area today would continue to be available. However, because the shoreline where the historic 
circulation route between the lighthouse complex and the ferry landing dock would not be restored, 
the impacts related to public access to the site would be the same as under the no-action alternative.  
 
Although the proposed stone revetment would be approximately 4 feet higher than the existing 
structures, it would be relatively small when compared to the expansive views of Lake Michigan 
from the shoreline. This slight change in appearance would not change the visitor experience of the 
viewshed. Similarly, the view of the new stone revetment from the water would be slightly different 
than the appearance of the existing shoreline structures, but would not change the visitor experience 
of the view of the lighthouse complex in a meaningful way.  
 
Implementation of the emergency stabilization actions under the action alternative would result in 
partial or full closure of the lighthouse complex during construction activities. This would limit 
public use of the lighthouse complex during this time, including the experience of its historic context 
and role it played in maritime history in the Manitou Passage. Construction activities would also 
result in visual and noise disturbances from the presence and use of construction materials and 
equipment both on the shore and in the lake. These disturbances may result in a diminished 
experience of the lighthouse complex for visitors to the island, which would be considered a short-
term adverse impact. However, these closures and disturbances would only last the duration of 
construction, approximately two to three months for the emergency stabilization.  
 
Although construction activities would result in disturbances to public use, access, views and 
viewsheds, soundscapes, and opportunities for public enjoyment for two to three months, these 
aspects of the visitor experience would not be permanently changed and would be expected to return 
to a condition similar to the existing at the end of construction of the emergency stabilization structure.  
 
Supplemental Stabilization –– If the supplemental stabilization actions are implemented after the 
emergency stabilization actions there would be additional protection for the historic structures and 
shoreline of the lighthouse complex from further erosion and wave action. The new stone revetment 
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proposed for the area southwest of the emergency stabilization structure would further protect the 
lighthouse. The new living shoreline proposed for the area northeast of the emergency stabilization 
structures would further protect the fog signal building. Protection of these structures and shoreline 
would further ensure the continuation of opportunities for public enjoyment of the area and visitor 
understanding of the site’s history as it relates to maritime commerce along the Manitou Passage. 
This would be considered a long-term beneficial impact on visitor use and experience.  
 
The new living shoreline would reestablish the shoreline where the historic pedestrian access route 
once existed northeast of the fog signal building and would allow for the missing boardwalk to be 
restored in the future. The way in which this boardwalk may be restored would be subject to 
additional design and compliance. If restored, visitors would be able to experience the historic walk 
along the sandy shoreline and experience the expansive views across the Manitou Passage, which 
would be considered a long-term beneficial impact. 
 
The new stone revetment and new living shoreline would change the appearance of the shoreline, 
and would thus change how visitors experience the views both from the shoreline to Lake Michigan 
and from the lake to the shoreline. However, the new structures would only be approximately 3 to 6 
feet higher than existing structures and/or the water line, which is relatively small when compared to 
the expansive views of Lake Michigan, as discussed in the “Cultural Resources” section above. 
Similarly, the structures would not block the views of the shoreline or lighthouse complex structures 
from the lake. These height differences and changes in appearance would not substantially change 
the visitor experience of these views or viewshed.  
 
As under the emergency stabilization actions, implementation of the supplemental stabilization 
actions would also result in partial or full closures of the site as well as noise and visual disturbances 
during construction activities. The short-term adverse impacts on public use, visitor access, 
viewsheds, soundscapes, and opportunities for public enjoyment related to construction would be 
the same as under the emergency stabilization, but would be of a shorter duration of approximately 
one to two months.  
 
Cumulative Impacts. Other past, present, and reasonably foreseeable actions that have or would 
have impacts on visitor use and experience include the rehabilitation of the lighthouse complex, 
creation of accessible routes into the site, and the preservation of shipwrecks. Collectively, these 
actions would result in beneficial impacts on visitor use and experience. These impacts are described 
under the no-action alternative above.  
 
Overall, implementation of the emergency stabilization actions would result in the protection of 
structures important to visitor understanding of the site's historic function. Short-term construction 
impacts would not outweigh these beneficial impacts. When considered with the actions above, the 
protection of the existing visitor experience of the emergency stabilization actions would contribute 
to the beneficial impacts of the other actions. As a result, the overall cumulative impact of the 
emergency stabilization actions would be beneficial due to the protection of the shoreline and 
important structures. 
 
Overall, implementation of the supplemental stabilization actions would result in the 
reestablishment of the lost historic pedestrian route into the lighthouse complex and additional 
protection of structures important to visitor understanding of the site's historic function. Short-
term construction impacts would not outweigh these benefits. When considered with the actions 
above, the reestablishment and protection of the existing visitor experience of the supplemental 
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stabilization actions would contribute to the beneficial impacts of the other actions. As a result, the 
overall cumulative impact of the supplemental stabilization actions would be beneficial due to the 
reestablishment of site access and protection of historic structures. 
 
Conclusion. The action alternative, including both the emergency stabilization only and the 
implementation of the supplemental stabilization, would ensure visitor use and experience of the 
lighthouse complex continues in a manner similar to the current condition. The protection of 
important structures from future shoreline erosion would allow visitors to continue to experience 
the cultural heritage and historic function of the lighthouse complex. The supplemental stabilization 
actions, if implemented, would provide an increased benefit over only implementing the emergency 
stabilization actions because more of the shoreline adjacent to the fog signal building and lighthouse 
would be stabilized. All shoreline stabilization efforts would allow the National Park Service to 
continue to provide opportunities for visitors to understand the natural history of the shoreline and 
the many attempts at stabilization over the life of the lighthouse complex. If the supplemental 
stabilization is implemented, more of the historical district would be protected and, therefore, more 
opportunities for visitor use and understanding would be protected. The supplemental stabilization 
actions, if implemented, would have an additional benefit over only implementing the emergency 
stabilization because the reestablishment of the historic circulation route via the boardwalk would 
ensure the National Park Service is able to continue to provide visitors the opportunity to enjoy the 
National Lakeshore’s resources and values, which is a fundamental purpose of all units of the 
national park system. The protection of these visitor experiences would allow the National Park 
Service to maintain visitor opportunities to learn about the natural and cultural heritage of the area, 
which is considered one of the fundamental resources and values of the National Lakeshore. 
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CHAPTER 4: CONSULTATION 
AND COORDINATION 

This chapter describes the public involvement and agency consultation used during the preparation 
of the environmental assessment. A combination of activities, including public scoping, internal 
workshops and agency briefings has helped to guide the National Park Service in developing this 
environmental assessment. This chapter provides a detailed list of the various consultations initiated 
during the development of the environmental assessment as well as a list of preparers. 

BRIEF HISTORY OF PLANNING 
AND PUBLIC INVOLVEMENT 

Pursuant to Directors Order #12, the National Park Service has made a diligent effort to involve the 
interested and affected public in this NEPA process. This involvement, known as scoping, occurs at 
the beginning of the process to identify the range of issues, resources, and alternatives to address in 
the environmental assessment. Typically, both internal and public scoping is conducted to address 
these elements. State and federal agencies were contacted to uncover any additional planning issues 
and to fulfill statutory requirements, as described below. 

INTERNAL SCOPING 

An internal scoping meeting was held with members of the National Park Service on March 15, 2017. 
During this meeting, the team discussed purpose and need for the project, issues and concerns, and 
potential impact topics for this environmental assessment. A value-based decision making workshop 
was held on May 1, 2017, with attendees from the National Park Service and their consultants. This 
workshop was held to evaluate shoreline stabilization concepts and identify the NPS preferred 
alternative for inclusion in this environmental assessment.  

PUBLIC SCOPING 

Public scoping was initiated to provide information to and gather feedback from the public regarding 
the shoreline stabilization project. The National Park Service held an open public comment period 
from May 22, 2017, through June 9, 2017. During this scoping period, project information was 
posted to the National Lakeshore’s PEPC website at https://parkplanning.nps.gov/slbe. Public 
comments were accepted on the same website.  

AGENCY CONSULTATION 

During the public scoping period and throughout the NEPA process, the National Park Service 
consulted with the following agencies and tribes:  
 Bay Mills Indian Community 
 Federal Emergency Management Agency 
 Grand Traverse Band of Ottawa and Chippewa Indians 
 Little River Band of Ottawa Indians 
 Little Traverse Bay Bands of Odawa Indians 
 Michigan Department of Environmental Quality 
 Michigan State Historic Preservation Officer 
 National Oceanic and Atmospheric Administration, National Marine Fisheries Service  

https://parkplanning.nps.gov/slbe
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 National Parks Conservation Association 
 Sault Ste. Marie Tribe of Chippewa Indians 
 US Army Corps of Engineers 
 US Department of Agriculture, Natural Resources Conservation Service 
 US Environmental Protection Agency 
 US Fish and Wildlife Service 

 
Implementation of the proposed action would require that the National Park Service coordinate 
with relevant agencies to ensure compliance with all relevant federal, state, and local regulations. 
These are described below.  

Section 7 of the Endangered Species Act 

Section 7 of the Endangered Species Act directs all federal agencies to work to conserve endangered 
and threatened species and ensure the actions they take do not jeopardize the existence of any listed 
species. Because listed species may occur within the vicinity of the project area, the National Park 
Service is required to comply with the provisions of Section 7. During scoping, the National Park 
Service initiated consultation with the US Fish and Wildlife Service via a letter dated May 24, 2017. 
This letter requested concurrence with the National Park Service’s determination of effects for six 
federally-listed species. The US Fish and Wildlife Service provided concurrence with the NPS 
determination via letter dated June 28, 2017. The National Park Service will reinitiate consultation if 
the project area changes or if federally-listed species are encountered.  

Section 106 of the National Historic Preservation Act 

Section 106 of the National Historic Preservation Act requires federal agencies to take into account 
the effects of their undertakings on historic properties. Because of the project’s location within the 
boundaries of a historical district and its adjacency to historic structures, the National Park Service is 
required to comply with Section 106 regulations. The National Park Service initiated consultation 
with the following agencies and tribes under Section 106 via letters dated May 24, 2017: Michigan 
State Historic Preservation Office, Bay Mills Indian Community, Grand Traverse Band of Ottawa 
and Chippewa Indians, Little River Band of Ottawa Indians, Little Traverse Bay Bands of Odawa 
Indians, and Sault Ste. Marie Tribe of Chippewa Indians. These letters served as notification that the 
National Park Service would conduct Section 106 compliance concurrently to, but separately from 
this environmental assessment. The National Park Service will provide a copy of this environmental 
assessment to these agencies and tribes and will continue to consult under Section 106 as needed 
throughout the project. A letter of concurrence with the National Park Service’s determination of 
effect on historic properties will be required prior to implementing the proposed action. 

Section 404 of the Clean Water Act and 
Section 10 of the Rivers and Harbors Act 

Section 404 of the Clean Water Act regulates the discharge of dredged or fill material into waters of 
the United States, including wetlands, and Section 10 of the Rivers and Harbors Act regulates 
activities conducted below the Ordinary High Water (OHW) elevation of navigable waters of the 
United States. The proposed action would require fill material be placed in wetlands and activities 
conducted below the OHW elevation of Lake Michigan, which is considered navigable water. 
Therefore, a joint permit issued by the US Army Corps of Engineers in compliance with both Section 
404 and Section 10 would be required prior to conducting activities in the water. The National Park 
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Service has initiated consultation with the US Army Corps of Engineers and Michigan Department 
of Environmental Quality via letters dated May 24, 2017. The National Park Service will continue 
consultation with these agencies as needed to obtain the necessary permits.  

Section 401 of the Clean Water Act 

Section 401 of the Clean Water Act requires any applicant for a federal permit to conduct an activity 
that may result in a discharge of a pollutant into waters of the United States to obtain a certification 
from the State that the discharge complies with the applicable water quality standards. Because the 
proposed action would require construction activities and fill to be placed in waters of the United 
States, the National Park Service would be required to obtain a Section 401 certification prior to 
conducting the work. The National Park Service has initiated consultation with the US Army Corps 
of Engineers and Michigan Department of Environmental Quality via letters dated May 24, 2017. 
The National Park Service will continue consultation with these agencies as needed to obtain the 
necessary certification. 

Coastal Zone Management Act 

The Coastal Zone Management Act (CZMA), administered by the National Oceanic and 
Atmospheric Administration (NOAA), provides for the management of coastal resources, including 
the Great Lakes. Section 307, the federal consistency provision, requires that federal actions that 
have reasonably foreseeable effects on coastal use or natural resources of the coastal zone be 
consistent with the enforceable policies of a state’s coastal management program. Because the 
project area is located on a coastal shoreline within Lake Michigan and would require fill and 
construction activities within a coastal zone, the National Park Service is required to ensure its 
actions are consistent with this Act. A CZMA Federal Consistency Determination was completed 
and determined that the proposed action is consistent with the enforceable policies of Michigan’s 
approved coastal management program. This consistency determination will be submitted to the 
Michigan Department of Environmental Quality. 

Submerged Lands, Shorelands Protection and Management, 
Sand Dunes Protection and Management Parts 325, 323, 353 

Submerged Lands, Shorelands Protection and Management, Sand Dunes Protection and 
Management Parts 325, 323, 353 are State of Michigan statutes that provide consumer protection 
from the natural hazards of coastal erosion as well as environmental protection of fragile coastal 
areas. Because the proposed action involves new shoreline stabilization structures along an eroding 
shoreline on the Michigan coast, the National Park Service is required to obtain a permit from the 
State of Michigan Department of Environmental Quality before conducting any construction 
activities along the shoreline or in the waters of Lake Michigan. The National Park Service has 
initiated consultation with the Michigan Department of Environmental Quality via letter dated May 
24, 2017. The National Park Service will continue consultation with this agency as needed to obtain 
the necessary permit. 

Magnuson-Stevens Fishery Conservation and Management Act 

The Magnuson-Stevens Fishery Conservation and Management Act governs marine fisheries 
management in United States federal waters to foster long-term biological and economic 
sustainability of marine fisheries. The National Park Service initiated consultation with NOAA’s 
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National Marine Fisheries Service via a letter dated May 24, 2017. This letter stated that there is low 
quality habitat for spawning and/or foraging fish or other aquatic organisms in the vicinity of the 
project area and that a survey on the NOAA Essential Fish Habitat mapping tool returned no results. 
The NOAA National Marine Fisheries Service responded on May 30, 2017 and stated that federally 
listed or proposed threatened or endangered species under their jurisdiction are expected to occur 
in the vicinity of the proposed action. If the project area changes, the National Park Service will 
reinitiate consultation as appropriate.  

National Park Service Procedural Manual #77-1 

The NPS Procedural Manual #77-1 provides detailed procedures by which the National Park Service 
will comply with Executive Order 11990 (Protection of Wetlands) and Director’s Order #77-1 
Wetland Protection, which requires federal agencies to evaluate the likely impacts of actions in 
wetlands. Because the project area includes wetlands, the National Park Service is required to follow 
Procedural Manual #77-1. The National Park Service conducted a wetlands delineation study in 
May 2017 to identify the types and extent of wetlands within the project area. The National Park 
Service also completed a Wetlands Statement of Findings to evaluate the potential impacts of the 
project on wetlands and concluded that the proposed action is consistent with the policies and 
procedures of Director’s Order #77-1, including the “no-net-loss of wetlands” policy. This statement 
of findings is included in appendix B.  

LIST OF PREPARERS AND CONTRIBUTORS 

Preparers 

Name Title Role 
VHB   

Tracy Littell Project Manager Guidance of the NEPA process, 
document preparation and review, 
and project management 

Christopher Frye Coastal/Environmental Scientist Document preparation 
Christopher Senfield Senior Environmental Scientist Document preparation 
Tim Davis Senior Environmental Scientist Document preparation 
Erin Leatherbee Preservation Planner Document preparation 
Margaret Beavers Environmental Scientist Graphics and GIS analysis 
Jennifer Morrissey Senior Environmental Planner Document preparation and review 

NPS––Denver Service Center   
Connie Chitwood Contracting Officer’s 

Representative, 
Natural Resources Specialist 

Document review and content 
facilitation 
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Contributors and Reviewers 

Name Title 
NPS––Sleeping Bear Dunes National Lakeshore  

Scott Tucker Superintendent 
Lee Jameson Facility Manager 
Amanda Brushaber Environmental Protection Specialist 
Julie Christian Biologist 
Kimberly Mann Historical Architect 
Craig Young Acting Chief of Natural Resources 

NPS––Midwest Regional Office  
Scott Blackburn Environmental Coordinator 
Chris Buczko Environmental Protection Specialist 
Sharla Stevensen Hydrologist 
Nancy Finley Associate Regional Director, Natural Resources 

Stewardship and Science 
Ashley J. Barnett Archeologist 

NPS––Denver Service Center  
Greg Cody Cultural Resources Specialist 

NPS––Water Resources Division  
Kevin Noon Natural Resource Specialist 

PUBLIC REVIEW 

The environmental assessment will be on formal public and agency review for 7 days and has been 
distributed to a variety of interested individuals, agencies, and organizations. It also is available on 
the internet at http://parkplanning.nps.gov/slbe, and hard copies are available at the National 
Lakeshore’s headquarters. 
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GLOSSARY 

 
 
A 
armor stone.  Durable quarry stone resistant to 
wear and erosion 

B 
benthic.  Relating to or occurring at the bottom 
of a body of water 
 
bin wall, bulkheading.  Protective structure made 
of connected bins filled with gravel or sand 
 
benthic macroinvertebrates. Small animals 
living among stones, logs, sediments and 
aquatic plants on the bottom of streams, rivers 
and lakes 
 
breakwater.  Barrier built in a body of water to 
protect a coast from the force of waves 

E 
endemic.  Native plant or animal 

F 
fetch.  Horizontal distance over open-water 
that wave-generating winds blow 

G 
geotextile matting.  Permeable textile material 
used to control erosion 

L 
limnetic zone.  The part of a lake or pond 
beyond the littoral zone (see below) that is 
open to effective light penetration 

 
littoral zone.  The part of a sea, lake or river 
that is close to the shore, where light 
penetrates to the bottom  

P 
project area.  Geographic area where 
construction and direct action would occur 
for implementation of the action alternative 

R 
revetments.  Large sloping structures that 
dissipate waves along a shoreline 
 
riprap.  Foundation of loose stone 

S 
seiches.  Periodic oscillations of lake levels 
caused by rapid changes in air pressure or 
rapid shifts in wind direction 
 
study area.  Geographic area where direct and 
indirect impacts may occur on a specific park 
resource due to implementation of the 
alternatives; also known as the area of analysis 

T 
timber cribs, cribbing.  Arrangement of 
interlocking members filled with broken rock  

W 
wythe.  A continuous vertical section of 
masonry one unit in thickness 
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FEDERAL AND STATE LISTED SPECIAL STATUS SPECIES CONSIDERED 
 

TABLE A-1. SUMMARY OF FEDERAL AND STATE-LISTED SPECIAL STATUS SPECIES CONSIDERED 

Scientific Name Common Name Federal 
Status 

State 
Status 

 Preferred Habitat Rationale 

Invertebrates      
Carychium nannodes File thorn  SC Mesic wooded areas of carbonate cliffs 

and floodplains. 
Dismissed due to lack of appropriate 
habitat in area of analysis. 

Lampsilis fasciola Wavyrayed 
lampmussel 

 T Medium rivers with soft or rocky 
substrates. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Pyganodon lacustris Lake Floater  SC Lakes, rivers, and streams with a slow-
moving current. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Stagnicola contracta Deepwater 
pondsnail 

 E Medium to large inland lakes at depths of 
33 feet (10 meters). Last observed in 
Leelanau County in 1949. Not known 
from Lake Michigan. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Trimerotropis 
huroniana 

Lake Huron locust  T Found in undisturbed, high-quality sand 
dunes with sparse vegetation on the 
shores of the Great Lakes. Often found 
with Pitcher’s thistle. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Venustaconcha 
ellipsiformis 

Ellipse  SC Headwaters, small tributaries and medium 
rivers with moderate gradient and rocky 
substrates. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Fish      
Coregonus artedi Lake herring or 

Cisco 
 T Midwater regions of the Great Lakes. May 

spawn in shallow water (3 to 10 feet 
deep) or in pelagic zones. 

Impact analysis provided in environmental 
assessment. 

Notropis anogenus Pugnose shiner  E Inhabits littoral and midwater zones of 
clear vegetated inland lakes and vegetated 
pools/runs of low gradient streams and 
rivers. Intolerant of turbidity. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Amphibians      
Acris blanchardi Blanchard’s cricket 

frog 
 T Inhabits areas of permanent water in 

marshes, marsh ponds, lakes, bogs, and 
slow-moving streams in open wetland 
areas. Prefers areas of low emergent 
vegetation to submergent vegetation. May 
range into surrounding non-wetland 
habitats. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 
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TABLE A-1. SUMMARY OF FEDERAL AND STATE-LISTED SPECIAL STATUS SPECIES CONSIDERED (CONT.) 

  

Scientific Name Common Name Federal 
Status 

State 
Status 

 Preferred Habitat Rationale 

Reptiles      
Terrapene carolina 
carolina 

Eastern box turtle  SC Prefers forested areas with sandy soil near a 
source of water (pond, stream, lake, marsh, 
or swamp). Also found in forest-brush, 
fields, and marshy meadows. Requires 
unshaded sandy sites for nesting. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Birds      
Ammodramus 
savannarum 

Grasshopper 
sparrow 

PS SC Prefers grasslands, including cultivated fields, 
fallow fields, and hayfields where tall grassy 
vegetation occurs. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Buteo lineatus Red-shouldered 
hawk 

 T A variety of nest habitats, but most closely 
associated with mature forests in or adjacent 
to wet meadows and swamps. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Charadrius melodus Piping plover E E Found on wide sandy lakeshore beaches 
with scattered cobbles and sparse 
vegetation. Also found on Lake Michigan 
islands in areas with same characteristics. 
Nesting area may include interdunal wetland 
or small stream. 

Impact analysis provided in 
environmental assessment. 

Falco peregrinus Peregrine falcon PS:E E Nest on cliff faces and forage in open areas. Dismissed due to lack of appropriate 
habitat in project area. 

Gavia immer Common loon  T Inland lakes and rivers. Nest where fish 
populations are good. Quiet sheltered coves 
with limited boating activity. Utilize Great 
Lakes in early spring until inland lakes thaw. 

Impact analysis provided in 
environmental assessment. 

Haliaeetus 
leucocephalus 

Bald eagle  SC Found near coastal areas, rivers, lakes, or 
other bodies of water with a supply of fish, 
waterfowl, or seabirds. Generally nest within 
about 13,000 feet (4 kilometers) of water in 
dead snags or live trees. 

Impact analysis provided in 
environmental assessment. 

Setophaga discolor Prairie warbler  E A variety of early successional 
shrubby/scrubby habitats including young 
pine plantations and clearcuts in oak forests. 
May be found in small patches but nesting 
success is greater in larger patches. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 
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TABLE A-1. SUMMARY OF FEDERAL AND STATE-LISTED SPECIAL STATUS SPECIES CONSIDERED (CONT.) 

  

Scientific Name Common Name Federal 
Status 

State 
Status 

 Preferred Habitat Rationale 

Mammals      
Microtus pinetorum Woodland vole  SC Orchards, forested wetlands, bogs, fence 

rows, and forests, especially dry hardwood 
forests of oak, beech, and maple with 
sandy soils and a thick litter layer. 

Dismissed due to lack of appropriate 
habitat in area of analysis, and previous 
negative results during NPS bat surveys. 

Myotis lucifugus Little brown bat  SC Winter hibernation in caves, rock fissures, 
or abandoned mines with constant 
temperatures around 40 degrees F and high 
humidity. In active seasons, roosts in 
buildings (under roofs/eaves) and in hollow 
trees or wood piles. 

Dismissed due to lack of appropriate 
habitat in area of analysis, and previous 
negative results during NPS bat surveys. 

Myotis septentrionalis Northern long-
eared bat 

T SC Winter hibernation in caves and mines with 
constant temperatures, high humidity, and 
no air currents. In summer, roost 
underneath bark, in cavities or crevices of 
both live and dead trees.  

Dismissed due to lack of appropriate 
habitat in area of analysis, and previous 
negative results during NPS bat surveys. 

Plants      
Adlumia fungosa Climbing fumitory  SC Moist or freshly burned woods and rocky 

slopes with slightly acidic soils 
Dismissed due to lack of appropriate 
habitat in area of analysis. 

Asplenium 
rhizophyllum 

Walking fern  T Found on shaded, moss-covered boulders 
and ledges, usually on limestone or other 
basic rocks, but occasionally on sandstone 
or other acidic rocks, rarely found on 
fallen tree trunks. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Asplenium viride Green spleenwort  SC Found on limestone and other basic rocks. Dismissed due to lack of appropriate 
habitat in area of analysis. 

Berula erecta Cut-leaved water 
parsnip 

 SC Found in wet areas; springs, streams, 
shallows; or often found in water in valleys 
and plains. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Botrychium 
campestre 

Prairie Moonwort or 
Dunewort 

 T Primarily in freshwater dune systems, 
especially perched dunes along northern 
Lake Michigan. Also occurs in roadside 
habitats, abandoned orchards, and other 
disturbed grassy sites. 

Impact analysis provided in environmental 
assessment. 
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TABLE A-1. SUMMARY OF FEDERAL AND STATE-LISTED SPECIAL STATUS SPECIES CONSIDERED (CONT.) 

  

Scientific Name Common Name Federal 
Status 

State 
Status 

 Preferred Habitat Rationale 

Plants (cont.)      
Botrychium 
spathulatum 

Spatulate 
moonwort 

 T On stabilized but sparsely vegetated sand 
dunes and grassy meadows along the 
shores of the upper Great Lakes – known 
to occur on Manitou Islands. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Bromus pumpellianus Pumpelly's 
bromegrass 

 T Sandy and gravelly stream banks and lake 
shores, sand dunes, meadows, dry grassy 
slopes, and road shoulders. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Calypso bulbosa Calypso or fairy- 
slipper 

 T Mesic to wet coniferous forests, mixed 
forests, and bogs. 

Impact analysis provided in environmental 
assessment. 

Carex platyphylla Broad-leaved sedge  E Found in rich, moist deciduous forests, on 
rocky or gravelly slopes; soils above 
limestone, shale, or calcareous 
metamorphic rocks; and often on clay 
soils. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Cirsium pitcheri Pitcher's thistle T T Found only on the open sand dunes along 
the shores of the western Great Lakes. 

Impact analysis provided in environmental 
assessment. 

Cypripedium 
arietinum 

Ram's head lady's- 
slipper 

 SC Found in dry to moist open coniferous and 
mixed forests, coniferous forested fens, 
beach thickets. 

Impact analysis provided in environmental 
assessment. 

Galearis spectabilis Showy orchis  T In rich deciduous woods often near 
temporary spring ponds in sandy clay or 
rich loam soils 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Huperzia selago Fir clubmoss  SC Openings in cedar swamps and other moist 
conifer stands, mossy, shady banks, mossy 
boulders, trails and old roads, logs, moist 
floors of sandy borrow pits, sandy mossy 
lake shores. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Linum sulcatum Furrowed flax  SC Disturbed areas with exposed mineral soil 
within oak barrens and dry prairie 
remnants. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Mimulus 
michiganensis 

Michigan monkey 
flower 

E E Occurs in sunny areas, roots in silty, sandy, 
alkaline mud, and grows out of a stream 
of cool, running water. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 
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TABLE A-1. SUMMARY OF FEDERAL AND STATE-LISTED SPECIAL STATUS SPECIES CONSIDERED (CONT.) 

REFERENCES 

Michigan Natural Features Inventory (MNFI) 
2007 Rare Species Explorer (Web Application). Available online at http://mnfi.anr.msu.edu/explorer. Accessed May 23, 2017. 

US Fish and Wildlife Service (USFWS) 
2015 Northern Long-Eared Bat. Available at https://www.fws.gov/midwest/endangered/mammals/nleb/nlebFactSheet.html 

Accessed May 23, 2017. 

Pennsylvania State University 
2014 The Virtual Natural Trail at Penn State New Kensington, Species Pages, Little Brown Bat. Updated July 22, 2014. Available at 

http://www.psu.edu/dept/nkbiology/naturetrail/speciespages/little_brown_bat.html. Accessed May 23, 2017.  

  

Scientific Name Common Name Federal 
Status 

State 
Status 

 Preferred Habitat Rationale 

Plants (cont.)      
Orobanche fasciculata Clustered 

broomrape 
 T Found in drier areas of foothills to rocky 

ridges, prairies, inland sands; in sandy soil; 
and as parasites on a variety of plants. 

Impact analysis provided in environmental 
assessment. 

Panax quinquefolius Ginseng  T Found in cool moist woods; shade; in rich 
soil. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Pterospora 
andromedea 

Pine-drops  T Found in deep humus of coniferous 
forests. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Tanacetum 
huronense 

Lake Huron tansy  SC Active dunes, old, stabilized dunes, and 
sandy or even substantially cobbled 
beaches. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

Triphora 
trianthophora 

Nodding pogonia  T Found in rich, mesic woods, swamp edges, 
and floodplains. 

Dismissed due to lack of appropriate 
habitat in area of analysis. 

E–Endangered, T–Threatened, SC–Special Concern, PS–Partial Status,  
Source: MNFI 2007, USFWS 2015, Pennsylvania State University 2014 

https://www.fws.gov/midwest/endangered/mammals/nleb/nlebFactSheet.html
http://www.psu.edu/dept/nkbiology/naturetrail/speciespages/little_brown_bat.html


 

A-10 

This page intentionally left blank. 



 
 

B-1 

APPENDIX B: 
WETLAND 

STATEMENT OF 
FINDINGS   



 

B-2 

This page intentionally left blank. 


	CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	CHAPTER 1: PURPOSE AND NEED
	INTRODUCTION
	PURPOSE OF AND NEED FOR ACTION
	Overall Project Area
	History of the South Manitou Lighthouse Complex and its Shoreline

	PLANNING ISSUES AND CONCERNSRETAINED FOR DETAILED ANALYSIS
	IMPACT TOPICS RETAINEDFOR DETAILED ANALYSIS
	Coastal Resources
	Special Status Species
	Cultural Resources
	Visitor Use and Experience

	PLANNING ISSUES AND CONCERNSDISMISSED FROM FURTHER ANALYSIS
	Water Quality
	Floodplains
	Vegetation
	Wildlife and Wildlife Habitat
	Soundscapes
	Socioeconomic Resources
	Environmental Justice
	Indian Trust Resources


	CHAPTER 2: ALTERNATIVES
	NO-ACTION ALTERNATIVE
	ACTION ALTERNATIVE:PROPOSED ACTION (NPS PREFERRED)
	Emergency Stabilization
	Supplemental Stabilization

	ELEMENTS COMMON TO BOTH ALTERNATIVES
	MITIGATION MEASURES OF THE ACTION ALTERNATIVE
	General Resource Protection
	Natural Resource Protection
	Cultural Resource Protection
	Visitor Use Mitigation

	SUMMARY OF ENVIRONMENTAL CONSEQUENCES
	ALTERNATIVE ELEMENTS CONSIDEREDBUT DISMISSED FROM FURTHER ANALYSIS
	Removal of Existing Shoreline Stabilization Structures
	Jetty/Groin Construction
	Offshore Breakwaters
	Relocate Lighthouse Complex


	CHAPTER 3: AFFECTED ENVIRONMENTAND ENVIRONMENTAL CONSEQUENCES
	GENERAL METHODOLOGYFOR ANALYZING IMPACTS
	Geographic Study Area
	Duration of Impact
	Type of Impact
	Assumptions
	Cumulative Impacts Analysis

	COASTAL RESOURCES
	Affected Environment
	Methodology
	Impacts of the No-Action Alternative
	Impacts of the Action Alternative:Proposed Action and NPS Preferred

	SPECIAL STATUS SPECIES
	Affected Environment
	Methodology
	Impacts of the No-Action Alternative
	Impacts of the Action Alternative:Proposed Action and NPS Preferred

	CULTURAL RESOURCES
	Affected Environment
	Methodology
	Impacts of the No-Action Alternative
	Impacts of the Action Alternative:Proposed Action and NPS Preferred

	VISITOR USE AND EXPERIENCE
	Affected Environment
	Methodology
	Impacts of the No-Action Alternative
	Impacts of the Action Alternative:Proposed Action and NPS Preferred


	CHAPTER 4: CONSULTATIONAND COORDINATION
	BRIEF HISTORY OF PLANNINGAND PUBLIC INVOLVEMENT
	INTERNAL SCOPING
	PUBLIC SCOPING
	AGENCY CONSULTATION
	Section 7 of the Endangered Species Act
	Section 106 of the National Historic Preservation Act
	Section 404 of the Clean Water Act andSection 10 of the Rivers and Harbors Act
	Section 401 of the Clean Water Act
	Coastal Zone Management Act
	Submerged Lands, Shorelands Protection and Management,Sand Dunes Protection and Management Parts 325, 323, 353
	Magnuson-Stevens Fishery Conservation and Management Act
	National Park Service Procedural Manual #77-1

	LIST OF PREPARERS AND CONTRIBUTORS
	Preparers
	Contributors and Reviewers

	PUBLIC REVIEW

	REFERENCES
	GLOSSARY
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



