South Haven-Casco Community

PLANNING FOR COASTAL AND CLIMATE TRENDS

THE IMPORTANCE OF PLANNING IN COASTAL
COMMUNITIES

The Great Lakes are one of the most unique and important
environmental systems in the world. In fact, “the Great Lakes
basin contains more than 20% of the world’s surface
freshwater supplies and supports a population of more than
30 million people.”* The lakes ecosystem plays a key role in
the environmental, social and economic makeup of the region.
Michigan is home to nearly 3,300 miles of Great Lakes
shoreline, along with 36,000 miles of rivers and streams, and
11,000 inland lakes.”> Communities across the Great Lakes
shoreline haven an important role to play in ensuring the long-
term sustainability of their shorelines.

Yet in general, riparian land (land adjacent to a water body)
throughout Michigan is not adequately protected from
development pressures.® This has been especially clear during
high water periods, which communities across the state,
including South Haven-Casco, have experienced in recent
years. In 2001, the Michigan Department of Environmental
Quality (DEQ; now EGLE) acknowledged “fragmentation of
coastal habitats, loss of agricultural and forest lands, increased
impervious surfaces and resulting stormwater runoff, and the

increased development in coastal hazard areas, wetlands, and
Great Lakes Islands, could be improved through better coastal
land-use planning.”*

Planning for coastal areas at the local level requires
knowledge of both local conditions and state and federal
regulations. This chapter aims to address these needs for the
South Haven-Casco community and provide clear, well-
founded recommendations for future land-use planning.

OVERVIEW OF COASTAL DYNAMICS AND THE
GREAT LAKES

The Great Lakes function differently than other inland water
bodies and tidal oceans. Understanding these dynamics can
help South Haven-Casco plan for naturally occurring changes
along the shoreline.

How are Great Lakes Water Levels Measured?

Great Lakes water levels are measured via the International Great Lakes
Datum (IGLD), a reference system of benchmarks at various locations on
the lakes that approximate sea level. Great Lakes water levels are
expressed as measurements above this reference elevation.

! Mackey, S.D. 2012: Great Lakes Nearshore and Coastal Systems. In: U.S. National Climate Assessment Midwest Technical Input Report. J. Winkler, J. Andresen, J. Hatfield, D.

Bidwell, and D. Brown, coordinators

2 Ardizone, Katherine A. and Mark A. Wyckoff, FAICP. Filling the Gaps: Environmental Protection Options for Local Governments, 2" Edition. 2010.
3 As cited by Norton 2007 — Michigan Department of Environmental Quality. 2001. 309 Enhancement Grants Assessment/Strategy. Lansing, MI: DEQ Coastal Management

Program.
*Ibid
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Figure 1. Lake Michigan-Huron Water Level Changes, 1918 — 2020
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Changing Water Levels of the Great Lakes

Great Lakes water level changes result not from the moon’s
gravitational pull, but from cyclical changes in rainfall,
evaporation, and river and groundwater inflows.” These
factors work together to raise and lower the water levels of
the Great Lakes in small increments daily, and larger
increments seasonally and over the course of years and
decades. Long-term water levels fluctuate by multiple feet.
Figure 1 illustrates the water level of Lake Michigan from 1918
to 2020 (Lake Michigan and Lake Huron are technically

rose between three to four feet from an all-time low (576
feet) set just a year earlier.

The Great Lakes have been experiencing a period of rising lake
levels (see Figure 2). Since the early 2000s, water levels had
remained low, but historical patterns over the last century
indicated that higher water levels were sure to return.® After a
period of lows in 2013, Lake Michigan’s water level in July of
2020 averaged 582.2 feet, which was 34 inches above its long-
term average level for the month. According to a recent U.S.
Army Corps of Engineers summary, based on current

considered one lake).

However, —under certain  Figyre 2. Lake Michigan-Huron Water Levels

climate conditions, water

levels can dramatically se2.35 ot

fluctuate over short periods
of time. For example,

580.71

.
. .".....I

following the extreme 573.07 LT o
winters of 2014 and 2015, — oneg, ] e

MI-Huron - Water Levels

water levels in Lake Michigan

575.79

Jan 2013 Jan 2014

Source: glerl.noaa.gov/data

Jan 2015 Jan 2015 Jan 2017 Jan 2018 Jan 2019 Jan 2020 Jan 2021

|- 58235
./\/\/Vf_ i
|- 6579.07

|- 57743

575.79

feet

®*Norton, Richard K., Meadows, Lorelle A. and Meadows, Guy A. (2011) “Drawing Lines in Books and on Sandy Beaches; Marking Ordinary High Water on Michigan’s Great Lakes
Shorelines under the Public Trust Doctrine.” Coastal Management, 39: 2, 133 — 157, First published on 19 February 2001 (iFirst).

®Meadows, Guy A., and Meadows, Lorelle, A., Wood, W.L., Hubertz, J.M., Perlin, M. “The Relationship between Great Lakes Water Levels, Wave Energies, and Shoreline Damage.”
Bulletin of the American Meteorological Society Series 78:4. (1997): 678-683. Print.
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conditions, Lake Michigan is expected to see lake levels
decline through March of 2021 after seeing record highs
throughout 2020 (see Figure 3).

It is important to note that changes in water levels are not
solely responsible for the movement of the shoreline
landward and lakeward over time. The velocity and height of
waves, erosion of shorelines, and the pace
of fluctuating water levels also contribute

South Haven-Casco Community

easily erode during times of high-energy waves.!! Coastal
erosion can cause flooding and damage infrastructure along
bluffs and beaches. Erosion is caused mainly by storms and
winds, and is exacerbated when lake levels are high.12

Figure 3. Lakes Michigan-Huron Water Levels—September 2020

to coastal dynamics on the Great Lakes. 2018

Wave Energy and Height

The Great Lakes experience high-energy

waves and wave setup along the coastline. o "

High-energy waves are high in speed and

strong in intensity and are primarily

created as fast winds move across the

surface of the water for extended

distances.? “Wave setup” is the height of i

the water as waves reach the shore. High

wave setup results as regional storms

create high winds on the Great Lakes.’ y !

Powerful and tall waves can quicken the

rate of erosion and damage structures
. 1
near the shoreline.™

Erosion

The shorelines of Lake Michigan are
mostly made of gravel and sands that
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Ybid.
bid.

2Meadows, Guy A., and Meadows, Lorelle, A., Wood, W.L., Hubertz, J.M., Perlin, M. “The Relationship between Great Lakes Water Levels, Wave Energies, and Shoreline Dam-

age.” Bulletin of the American Meteorological Society Series 78:4. (1997): 675-683. Print.
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South Haven-Casco Community

Quickly Changing Conditions

The Great Lakes are contained in gradually shifting and tilting
basins. This tilting results as the Earth slowly decompresses
and rebounds from the immense weight of the glaciers that
created the Great Lakes.” This shifting causes water levels to
change more quickly in some places than others, because the
shape of the water basin varies along the coast.** This
attribute of the Great Lakes makes it difficult to predict the
pace of shoreline movement. Therefore, it is safest to plan for
great variability and rapid change in water levels."

CLIMATE CHANGE AND THE GREAT LAKES

Each of the factors described in the previous section have
implications for the Great Lakes shoreline. In addition, these
processes are expected to become more dramatic in scale and
effect going forward. It is therefore important to understand
how communities can meet these new challenges. This
section will discuss climatologist predictions of increased
precipitation and storminess in the Great Lakes region,
variable lake water levels, and rising water temperatures.
First, it is important to understand the global context of
climate disruption.

Global Changes in Climate

Climate and weather are directly related, but not the same
thing. Weather refers to the day-to-day conditions in a
particular place, like sunny or rainy, hot or cold. Climate refers

to the long-term patterns of weather over large areas. When
scientists speak of global climate change, they are referring to
changes in the generalized, regional patterns of weather over
months, years and decades. Climate change is the ongoing
change in a region’s general weather characteristics or
averages. In the long-term, a changing climate will have more
substantial effects on the Great Lakes than individual weather
events.

Evidence collected over the last century shows a trend toward
warmer global temperatures, higher sea levels, and less snow
cover in the Northern Hemisphere. Scientists from many fields
have observed and documented significant changes in the
Earth’s climate.’® Warming of the climate system is
unequivocal and is now expressed in higher air and ocean
temperatures, rising sea levels, and melting ice."

To help predict what the climate will be in the future,
scientists use computer models of the Earth to predict large-
scale changes in climate. These General Circulation Models
(GCMs) have been improved and verified in recent years,
resulting in relatively reliable predictions for climate changes
over large regions.'® Scientists downscale these techniques to
predict climate change for smaller regions.

Climate Change on the Great Lakes

The Great Lakes Integrated Sciences and Assessments
Program (GLISA) is a consortium of scientists and educators
from the University of Michigan and Michigan State University

3porr, J. A. and D. F. Eschman. 1970. Geology of the Great Lakes. Ann Arbor: University of Michigan Press.
““Wilcox, D. A, Thompson, T.A., Booth, R.K., and Nicholas, J. R., 2007, Lake-level variability and water availability in the Great Lakes: U.S. Geological Survey Circular 1311, 25 p

BIbid.

®|ntergovernmental Panel on Climate Change. (2007). Observed changes in the climate and their effects. Eb. Accessed July 2015.

Ybid.

®|ntergovernmental Panel on Climate Change (2013). What is a GCM? Web. Access July 2015



that provides climate models for the Great Lakes region in
support of community planning efforts like this Master Plan.
Figure 4 illustrates the historical and predicted climate
changes from GLISA for the Great Lakes region. According to
GLISA, the Great Lakes region experienced a 2.3° Fahrenheit
increase in average air temperatures from 1951 to 2017.* An
additional increase of 3° to 6° F in average air temperatures is
projected by 2050. Although these numbers appear relatively
small, they are driving very dramatic changes in Michigan’s
climate and greatly impact the Great Lakes.

Figure 4.
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The National Climate Assessment for 2009 included a number
of illustrations to help us understand the extent and character
of anticipated climate change impacts.”® One of these
illustrations, Figure 5, shows Michigan under several emissions
scenarios, each leading to changes in Michigan’s climate. Just
by maintaining current emission levels, Michigan’s climate will
feel more like present-day Arkansas or Oklahoma by the end
of the century.?

Figure 5.

,[’ 4
. N
_ (A 4
mid-century ) /'mid-century ¥

| %
/end-of-century ;
end-of-century
v N
5 i/’*-:"3 )
Lower Emissions O Higher Emissions
Scenario® Scenario® Hayhoe et al.?**

Model projections of summer average temperature and precipitation changes in
lllinois and Michigan for mid-century (2040-2059), and end-of-century (2080-2099),
indicate that summers in these states are expected to feel progressively more like
summers currently experienced in states south and west. Both states are projected
to get considerably warmer and have less summer precipitation.

®Great Lakes Integrated Sciences and Assessments (2019) Temperature. Web. Accessed April 2019.
2y.S. Global Change Research Program. Global Climate Change in the United States, 2009. Cambridge University Press, Cambridge, MA.
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Increased Precipitation and Storminess

There is strong consensus among climate experts that storms
greater in number and intensity will occur in the Great Lakes
region as a result of climate change.”” This is already happening
as “the amount of precipitation falling in the heaviest 1% of
storms increased by 35% in the Midwest from 1951 to 2017.”%
As storms drop more precipitation and generate stronger
sustained winds, the Great Lakes will see stronger and higher
waves. In addition to direct damage caused by storms,
sustained increases in the number of storms and their intensity
can both directly and indirectly pollute waters by overloading
sewage and stormwater capabilities.24 Increases in the
intensity of storms also quickens the pace of erosion on Great
Lakes shorelines. In fact, the Federal Emergency Management
Agency (FEMA) projects approximately 28% of structures
within 500 feet of a Great Lake shoreline are susceptible to
erosion by 2060.%

Variability of Lake Water Levels

The natural ups and downs in the water levels of Lake Michigan
will continue regardless of the impacts of climate change.?®
However, climate change is likely to augment this natural

process, resulting in more variable water levels as warmer air
temperatures result in fewer days of ice cover and faster
evapora'cion.27 In other words, lake levels will rise and fall
faster and with less predictability than in the past. Fortunately,
much of Michigan’s coastal infrastructure was built in previous
decades during times of high water levels.”® However, fast-
rising waters can erode shorelines, damage infrastructure, and
cause extensive flooding in inland rivers.”® When lake levels
fall, access to infrastructure like docks may be restricted and
navigation hazards in shallow waters may be exposed. Low lake
levels pose a threat to coastal vegetation and can reduce the
pumping efficiency of drinking water intake pipes.*® Additional
ramifications of changing lake levels include a drop in water
supply,® restricted fish habitats,** more invasive species,®
faster erosion, and an overall decline in beach health.?* Climate
change is likely to augment the natural highs and lows of lake
levels, causing more variability and a faster rate of change,
making each of these potential ramifications both more likely
and less predictable.

“Great Lakes Integrated Sciences and Assessments (2019) Temperature. Web. Accessed December 2019.

Bbid.

*Crice, T., & Yurkovich, E. (2011). Adapting to climate change: A planning guide for state coastal managers — a Great Lakes supplement. Silver Springs, MD: NOAA Office of Ocean

and Coastal Resource Management.
“The Heinz Center. (2000). Evaluation of Erosion Hazards. Web. Accessed July 2015.

*Dinse, Keely. Preparing for extremes: The Dynamic Great Lakes. Michigan Sea Grant. Web. Accessed July 2015.
*Cruce, T., & Yurkovich, E. (2011). Adapting to climate change: A planning guide for state coastal managers — a Great Lakes supplement. Silver Springs, MD: NOAA Office of Ocean

and Coastal Resource Management.

“Dinse, Keely. Preparing for extremes: The Dynamic Great Lakes. Michigan Sea Grant. Web. Accessed July 2015.

“lbid.
Obid.

*Cruce, T., & Yurkovich, E. (2011). Adapting to climate change: A planning guide for state coastal managers — a Great Lakes supplement. Silver Springs, MD: NOAA Office of Ocean

and Coastal Resource Management.
32|

Ibid.
Zlbid.

*Dinse, Keely. Preparing for extremes: The Dynamic Great Lakes. Michigan Sea Grant. Web. Accessed July 2015.



Water Temperature

Climatologists predict there will be fewer days below freezing
in Michigan and other Great Lakes states. As temperatures
remain warm for a greater part of the year, the winter season
will shorten and the lake ice cover that accompanies winter
weather will decline. In general, annual average ice cover on
the Great Lakes underwent a shift from higher amounts prior
to the 1990s to lower amounts in recent decades. However,
there remains strong year-to-year variability, and high ice years
are still possible.*® Figure 6 illustrates the variability in ice
coverage in the Great Lakes between 1973 and 2020.

Lake ice cover allows heat radiation from the sun to be
reflected, so when ice declines, the surface water temperature
will increase as more heat is absorbed by the water. In the

South Haven-Casco Community

Great Lakes, average summer lake surface temperatures have
been increasing faster than the surrounding air temperatures,
with Lake Superior surface temperatures increasing by 4.5°F
between 1979 and 2006.*°

The associated impacts of rising water temperatures include
changes to where fish and other aquatic animals can live,
increased vulnerability to invasive species, and increased risk
of algae blooms.*” Rising water temperatures also enable
winds to travel faster across the surface of the lake, increasing
the vulnerability of coastal communities to damaging waves as
storms and winds increase.®® Lastly, ice cover protects the
shoreline during winter storms. With less ice cover, the
shoreline is more susceptible to erosion and habitat disruption.

Figure 6.
100 Great Lakes Annual Maximum Ice Coverage 1973-2020
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*Great Lakes Integrated Sciences and Assessments (2019) Temperature. Web. Accessed April 2019.

*1bid.

*Dinse, Keely. Preparing for extremes: The Dynamic Great Lakes. Michigan Sea Grant. Web. Accessed July 2015.
*BCruce, T., & Yurkovich, E. (2011). Adapting to climate change: A planning guide for state coastal managers — a Great Lakes supplement. Silver Springs, MD: NOAA Office of Ocean

and Coastal Resource Management.
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DEFINING VULNERABILITY IN THE COMMUNITY

The effects of climate change have been felt by everyone.
With planning and preparation, communities can weather the
storms and recover, becoming even better places to live and
thrive. Through community-wide planning, resilient
communities actively cultivate their abilities to recover from
adverse situations and events, working to strengthen and
diversify their local economies and communication networks,
increase social capital and civic engagement, enhance
ecosystem services, improve human health and social
systems, and build local adaptive capacity.

Building Community Resilience

As defined by the Urban Sustainability Directors Network,
community resilience is the ability of a community to
anticipate, accommodate and positively adapt to or thrive
amidst changing climate conditions or hazard events and
enhance quality of life, reliable systems, economic vitality and
conservation of resources for present and future generations.

The Rockefeller Foundation emphasizes equity as an
important component of resilience, stating that community
resilience is the capacity of people — particularly the poor
and vulnerable — to survive and thrive no matter what
stresses or shocks they encounter. Communities that are
resilient are able to learn from adversity and adapt quickly to
change. In general, the most important qualities of resilient
communities are: (1) Reflective, (2) Flexible, (3) Integrated, (4)
Robust, (5) Resourceful, (6) Redundant and (7) Inclusive.

The Rockefeller Foundation has identified 12 indicators within
these qualities that make for a resilient community (see
inset). However, it is important to acknowledge that South
Haven-Casco is unique, and not all of these indicators or
characteristics may be necessary for the community to be
“resilient.”

According to the Rockefeller Foundation, a
Resilient Community has...

Minimal human vulnerability

Diverse livelihoods and employment

Effective safeguards to human life and health

A collective identity and mutual support
Comprehensive security and rule of law

A sustainable economy

Reduced exposure and fragility

Effective provision of critical services

W ® N O Uk~ W N

Reliable mobility and communication
10. Effective leadership and management
11. Empowered stakeholders

12. Integrated development planning

The following is a community vulnerability assessment
focused on South Haven-Casco. This assessment begins with
an overview of regional climate trends and predicts societal
impacts, then transitions to detailed assessments of the
community’s vulnerabilities to extreme heat and flooding
events. Although the assessment is concentrated on these
two specific types of events, many of the considerations and
societal impacts identified would be present in other stresses
and shocks within the community (e.g., a winter storm).

In completing the assessment, a variety of factors are
considered, such as demographics, environmental conditions,
locations of critical facilities and essential services, and the
built environment. This assessment informs recommenda-
tions for reducing identified community vulnerabilities



through policies, programs and projects, which will inevitably
lead to a more resilient community.

Climate Variability

Based on the most recent models, the climate of Allegan and
Van Buren counties will continue to warm, with greater
increases in average temperatures during the winter months
and at night. There are a variety of weather impacts expected
with this change in average temperatures. Some of the
potential impacts of climate change in the community are
listed below:

e Storms are expected to become more frequent and more
severe

e Increases in winter and spring precipitation

e Less precipitation as snow and more as rain

e Less winterice on lakes

e Extended growing season (earlier spring/later fall)
e More flooding events with risks of erosion

e Increases in frequency and length of severe heat events
(heat waves)

e Increased risk of drought, particularly in summer

t is important to note that increased flooding and more
intense drought are not mutually exclusive nor contradictory.
In the Great Lakes region, scientists are predicting more
intense rain events in the fall and winter along with more
intense droughts in the summer months.

These changes in climate could have a number of both
positive and negative effects in South Haven-Casco. For
example, an extended growing season could help support new
crops and increase crop yields for area farmers. On the other
hand, the highly variable weather conditions — such as severe

South Haven-Casco Community

storms and flooding mixed with summer droughts — present
big challenges to farming. Much of the U.S. has been warmer
in recent years, and that affects which plants grow best in
various regions. The Arbor Day Foundation completed an
extensive update of U.S. Hardiness Zones based on data from
5,000 National Climatic Data Center cooperative stations
across the continental United States. As illustrated in Figure 7,
zones in Lower Michigan are shifting northward. A few
decades ago, South Haven-Casco was solidly in Zone 5; today,

Figure 7.
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Zones and 2015 Arborday.org Hardiness Zones
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South Haven-Casco Community

Zone 6 plants that once thrived far to the south can now
successfully survive in South Haven and Casco.

Public Health and Climate

Major health effects of long-term climatic change are
predicted for the U.S. Midwest. Already, people in Michigan
are experiencing higher rates of skin and eye damage from
increased exposure to ultraviolet radiation, increased
incidence of respiratory and cardiovascular diseases, and
increased incidence of vector-borne and water-borne
diseases.® Weather conditions and high heat events
exacerbate health conditions like allergies, asthma, and
obesity.

The Michigan Department of Health and Human Services
(MDHHS) published the Michigan Climate and Health
Adaptation Plan in 2011. The Plan indicates there is an increase
in the number of illnesses and deaths as a result of extreme
heat events; declining air quality as a result of increased
production of ozone and particulate matter from heat and
drought events; and adverse changes to water quality and
availability following severe weather events. In the long term,
health experts are most concerned with a rising incidence of
infectious diseases and outbreaks of new diseases not
currently endemic to Michigan; increasing numbers of disease
vectors and the appearance of new vectors not currently
established in Michigan; and a degradation of food safety,
security and supply. For example, blacklegged ticks are one
disease vector that has increased in recent years. According to
the MDHHS, the first official reported human case of Lyme
disease in Michigan was in 1985. Cases have now been

reported in both the Upper and Lower Peninsula and are
increasing. It is anticipated that the number of cases reported
will continue to increase due to public and medical personnel
education and expanding tick ranges. Figure 8 illustrates the
distribution of the risk for Lyme disease in Michigan, which has
increased in recent years.

Figure 8.

- County with known risk
for Lyme disease
[Endemic County™]

County with potential risk
for Lyme disease
[Unconfirmed County*]

......

m“ Department of
HEDLN Community Health
* Lyme disease risk in this map is based on known, field confirmed populations of infected
blacklegged ticks, or laboratory conlimmed human cases.
&) Counties labeled "endemic” are counties where infected tick populations have been confirmed
- andior -
Two or more laboratary confirmed human cases have been identified with local sxposura.
b) Counties labeled "unconfirmed” are conties bordering endemic counties, but which do not
must the above criteria for “endemic” counties.
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*National Research Council. Reconciling observations of global temperature change. Washington, DC: National Academy Press, 2000:86.



VULNERABILITY ASSESSMENTS

Communities interested in becoming more resilient assess
their vulnerabilities and make action plans to reduce their
sensitivities and exposures to hazards of all kinds. This
Community Vulnerability Assessment has been compiled by
the Land Information Access Association (LIAA) to provide a
wide variety of useful information aimed at improving climate
resilience by reducing human and community vulnerabilities.

Vulnerability = Exposure + Sensitivity

A Vulnerability Assessment is designed to identify and help
prioritize adaptation strategies in the community planning
process. A model that defines vulnerability as “exposure plus
sensitivity” is used to complete the assessment.*® “Exposure”
refers to hazards in the natural or built environment, while
“sensitivity” refers to the degree to which a community or
certain segments of a community could be impacted by an
event. This concept has been used in a variety of studies, such
as equity and adaptation assessments conducted by the
NAACP,*" vulnerability and its relationship to adaptation,*
and hazard-specific vulnerability assessments aimed at
measuring exposure, sensitivity, and resilience.?

By assessing the potential for exposure to a hazard and the
sensitivities of specific populations, maps are generated that
identify the community’s areas with relatively greater
vulnerability (that is, where exposure and sensitivity overlap).
This tool provides direction for community planners and

South Haven-Casco Community

public health workers in reducing risks to human health by
understanding where the areas of vulnerability lie and why
the vulnerability exists.

For the purposes of this tool, based on the greatest risks in
Michigan and most likely predicted climate changes, the
vulnerability assessment for South Haven-Casco was limited
to extreme heat waves and flooding. However, climate
change is predicted to result in increases of other exposures
that should also be considered in community planning and
development (e.g., high winds, severe winter storms).

Our assessment was

based in part on data
obtained from the
American Community
Survey (ACS), a
continuing survey
program operated by
the U.S. Census

Exposure refers to hazards in the
natural or built environment, while
sensitivity refers to the degree to
which a community or certain
segments of a community could be
impacted by an adverse event.

Bureau. This data

includes information
on housing, income and education characteristics of the
population in geographic areas called “Block Groups,” which
contain between 600 and 3,000 individuals. Data from the
2010 Census was also used, including population age and
racial composition collected at the Census “Block” level,
which is the smallest available geographic area for
demographic data.

“°Foundations for Community Climate Action; Definition Climate change Vulnerability in Detroit. University of Michigan. December 2012.
“IEquity in Building Resilience in Adaptation Planning. National Association for the Advancement of Colored People (NAACP).
“2Adger, W.N. (2006). “Vulnerability.” Global Environmental Change 16 (3): 268-281. Adger, W.N., N. Arnell, and E. Tompkins (2005). “Adapting to climate change-perspectives

across scales.” Global Environmental Change 15(2): 77-86.

“polsky, C., R. Neff, and B. Yarnal (2007). “building comparable global change vulnerability assessments: the vulnerability scoping diagram.” Global Environmental Change 17(3-4):

472-485.
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South Haven-Casco Community

Heat Vulnerability

Community vulnerability to heat events varies spatially on
local, regional and national scales. In Michigan communities,
there are varying degrees of vulnerability to heat based on
proximity to the Great Lakes, access to air conditioning, and
surrounding environmental factors like tree canopy and
impervious surfaces.

Studies have shown that heat-related mortality generally
occurs in areas of the community that are warmer, less stable,
and are home to more disadvantaged populations.** One
study found that neighborhoods with the highest
temperatures and the least amount of open space and
vegetation were also likely to be the most socioeconomically
disadvantaged.* The same study also found the strongest
protective factor for residents was access to air conditioning
in the home and in other places, as well as having access to
transportation.

A 2012 literature review conducted by researchers at the
University of Michigan indicates that children under five and
persons over age 65 are highly sensitive to heat events, as are
persons living in lower-income Census tracts and minority
populations. Living alone, being confined to bed, having a
mental illness, not leaving home daily, living on higher floors
of multistory buildings, and suffering from alcoholism are
additional factors that are associated with increased risk of
heat-related mortality.

Many Michigan communities are rural and suburban. There
have been limited studies conducted on how heat events
impact rural and suburban communities, but one study notes
that rural populations may exhibit patterns of vulnerability
different from those of urban populations.*®

Heat Sensitivity Assessment

To create the sensitivity and exposure maps, as well as the
resulting wvulnerability maps, the project team relied on
methodologies developed at the University of Michigan’s
Taubman College of Architecture and Urban Planning in a
2012 report.47

To conduct the heat sensitivity assessment of South Haven-
Casco, the project team used a geographic information system
(GIS) for spatial data analyses to show the relative distribution
of people most at risk. Five factors have been identified as
primary contributors to the sensitivities and risks of people
exposed to a heat wave, including: people over 65 years of
age; people living alone; people over 25 with less than a high
school education; minority populations; and people living
below the poverty line. Using U.S. Census data, the project
team identified the percentages of people living in each area
(by Block Group or Block) for each sensitivity factor.

People who are older have greater sensitivity to extreme heat
events. The technical literature also indicates that older age is
associated with higher hospital admission rates in heat waves.
The Percent of Population 65 and Older (Map 1 for each

“*Foundations for Community Climate Action: Defining Climate Change Vulnerabilities in Detroit. University of Michigan. December 2012.
*Semenza JC, Rubin CH, Falter KH, et al. Heat=related deaths during July 1995 heat wave in Chicago. N Engl J Med 1996; 335:84-90.
“**Mapping Community Determinants of Heat Vulnerability. Environ Health Perspectives 117: 1730-1736 (2009). Doi:10.1289/ehp.0900683 available via http://dx.fdoi.org/[Online

10 June 2009]

*’Foundation for Community Climate Action: Defining Climate Change Vulnerability in Detroit (December 2012) University of Michigan’s Taubman College of Architecture and

Urban Planning.



Table 1. Needs of Stakeholders and Participants
in Disaster Recovery

Immediate and long-term needs

Individuals and
families

Business and
industry

Communities and
local government

State and federal
government

Housing
Restoration of employment

Health and welfare

Restoration of schools and other
educational facilities

Reconstitution of business, business
recovery

Rehiring of workers

Insurance supplementation or coverage
of uninsured losses

Business altruistic activity

Restoration of utilities and lifeline
services

Support of nonprofit charitable
organizations

Infrastructure repair and replacement
Supervision of local recovery
Debris removal

Post-disaster planning

Repair or replacement of state-owned
infrastructure or facilities

Repair or replacement of federally-
owned infrastructure or facilities

Cited in Disaster Policy & Politics (Sylves, 2008). Original source:
Introduction to Emergency Management (Haddow & Bullock, 2006).

South Haven-Casco Community

community) depicts the relative concentration of older adults in the
community by Census Block.

Another sensitivity factor is living alone, which serves as a measure of
social isolation. Although living alone is not necessarily a risky thing,
people who are socially isolated are at greater risk during an extreme
heat event. Isolated people may not be able to recognize symptoms of
heat-related illness and take proper action. In this case, the project
team used the American Community Survey data for Census Block
Groups, broken out into individual Census Blocks for geographic
representation (Blocks with no population were not included). Map 2
for each community depicts the concentrations of people living alone.

Literature suggests that minorities are at greater risk during extreme
heat events for various reasons, including less reliable access to health
care, transportation and other social supports needed to reduce heat
exposures.48 Census Blocks were used to map the relative percentages
of non-white populations in in each community (see Map 3).

Two socioeconomic factors associated with increased heat-related
morbidity and mortality are the percentage of the people living in
poverty and percentage of people without a high school diploma. In
general, persons living at or below the poverty line have less access to
air conditioning or cooling options for their residences. This could limit
a person’s access to relief from an extreme heat event. Census Block
Groups were used to map the relative percentages of households living
below the poverty threshold in each community (please see Map 4).

Similarly, University of Michigan researchers found studies that
demonstrate a direct link between low education attainment and poor
health as well as income.” There is also an established correlation
between lower educational attainment and income. Based on these
findings, Census Block Groups were used to map the relative percent
of persons 25 years and older with less than a high school education in
each community (see Map 5).

“8Waugh and Tierney (eds.) Emergency Management: Principles and Practices for Local Government. Chapter 13: Identifying and addressing social vulnerabilities by Elaine

Enarson.

“9Currierp FC, Heiner KS, Samet JM, et al. Temperature and mortality in 11 cities of the eastern United States. American Journal of Epidemiology. 30 (2001): 1126-8.
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South Haven-Casco Community

To complete the heat sensitivity assessment, a cumulative
score for all five sensitivity factors for each Census Block was
created. In each of the sensitivity factors, the percentages
were grouped into five categories (ranging from a very low
percentage of people to a relatively high percentage living with
the identified sensitivity). The five categorical groupings were
generated by the GIS software ArcMap using natural breaks in
the data (groupings). A ranking of 1 to 5 was assigned to each
of the categories, ranging from 1 for the lowest percentage to
5 for the highest. Finally, the team combined the scores within
each Census Block. Thus, the most sensitive Census Blocks
could be scored up to 25. The sensitivity is color-coded for ease
of identifying areas with the greatest sensitivity.

The Sensitivity to Excessive Heat Map (Map 6 for each
community) provides a reasonably detailed map of locations
where the highest percentages of at-risk residents live. This
does not mean these community residents are in immediate
danger. Rather, the map provides planning officials a new way
of identifying areas where heat waves could present serious
problems for a significant number of citizens. These are
populations that could be sensitive to extreme heat events.

The Census data used likely double-counts some people, such
as in cases where a person is both a minority and over 65; this
may overestimate the severity of the sensitivities in some
locations.  Conversely, the sensitivity analysis may
underestimate risk in some areas because it leaves out several
key sensitive populations, such as those with preexisting health
concerns that denote vulnerability to heat (for example,
cardiovascular disease or psychiatric disorders), since such

health data is not often available publicly. Emergency
managers, hospitals, and community health departments may
have additional data available that can be included as the
community looks to better wunderstand its sensitive
populations. To further improve the analysis, additional
variables could be collected through local surveys and
observations, such as the degree of social connections among
individuals within a community, or materials used in housing.>

Heat Exposure Assessment

When larger communities experience heat waves, air
temperatures can vary significantly from place to place both
during the day and at night. Some of these differences can be
attributed to the varying types of land cover found throughout
the community. For example, temperatures can be significantly
lower at night in locations with a heavy tree canopy and very
little pavement, versus locations with little greenery and lots of
pavement.

Impervious surfaces such as paved parking lots, roadways, and
buildings absorb large amounts of heat from the air and from
sunshine that is then radiated back into the surroundings, and
this heat continues to radiate even after the sun has set.
Conversely, tree canopy and other vegetation tend to help cool
an area through evaporation and transpiration of water, and by
providing shade. In places with a high percentage of
impervious surface and little tree canopy, the immediate
surroundings can be much warmer. Urban areas typically have
higher heat indexes (combinations of temperature and
humidity) than surrounding suburban or rural areas. This

**Mapping Community Determinants of Heat Vulnerability. Environ Health Perspectives 117: 1730-1736 (2009). Doi:10.1289/ehp.0900683 available via http://dx.fdoi.org/[Online

10 June 2009]



condition has been termed the Urban Heat Island Effect.”

People living in settings with an Urban Heat Island Effect suffer
greater exposures to heat over longer periods of time (e.g.,
warmer nights), making them more vulnerable to health
impacts. Studies of the Urban Heat Island Effect (whereby air
temperatures in an urban area are 2° to 9° F higher than in a
nearby rural area) have shown that the albedo, or reflectivity,
of an urban area is one of the most important determinants in
reducing the magnitude of the heat island.>? Increasing the
tree canopy cover can also reduce air temperature by 2° to 5°
F. Green roofs (vegetative plantings on roofs) may also
decrease the Urban Heat Island Effect and decrease
stormwater runoff and building energy use. Added benefits
from increasing albedo and vegetation include reductions in
ground level ozone pollution and reduced energy costs
associated with air conditioning use.>

To complete a heat exposure assessment, the project team
focused on the Urban Heat Island Effect, and two separate
exposure maps were created. The first exposure map depicts
the percentage of impervious surfaces within each Census
Block, as used in the sensitivity assessment (Map 7 for each
community). These percentages are divided into five
categories using the GIS software’s natural breaks calculation.
Since exposure is lowest in areas with the lowest percentage of
impervious surfaces, those scored a 1, with a rating of 5
assigned to areas with the highest percentage of impervious
surfaces.

The second exposure factor is percentage of tree canopy.
Here, tree canopy is mapped within each Census Block (Map 8)

South Haven-Casco Community

and scored using a similar five-category process. On Map 8, the
highest percentage of tree canopy (and therefore the lowest
heat exposure) received a score of 1, and the areas with the
least amount of tree canopy received a 5.

FOUR PHASES OF DISASTER MANAGEMENT

Mitigation

Mitigation involves deciding what to do where a risk to the health,
safety, and welfare of society has been determined to exist, and
then implementing a risk reduction program.

Preparedness

Preparedness involves developing a response plan and training first
responders to save lives and reduce disaster damage, identifying
critical resources, and developing necessary agreements among
responding agencies, both within the jurisdiction and with other
jurisdictions.

Response
Response entails providing emergency aid and assistance, reducing
the probability of secondary damage, and minimizing problems for

recovery operations.

Recovery

Recovery involves providing the immediate support during the early
post-disaster period necessary to return vital life-support systems
to minimum operational levels and continuing to provide support
until the community returns to normal.

From Disaster Policy & Politics (Sylves, 2008)

*'Basu and Samet. (2002) Relation between Elevated Ambient Temperature and Mortality: A Review from the Department g Epidemiology, Bloomberg School of Public Health,

John Hopkins University, Baltimore, MD.

*2Kolokotroni M, Giridharan R. Urban heat island intensity in London: An investigation of the impact of physical characteristics on changes in outdoor air temperature during

summer. Solar Energy 2008;82(11):986-998.

*3Akbari H. Shade trees reduce building energy use and CO2 emissions from power plants. Environmental Pollution 2002;116:5119-5126. [PubMed: 11833899
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The project team combined the results of the two exposure
maps to provide a single Community Excessive Heat Exposure
Map for each community (Map 9), which provides a reliable
depiction of where the Urban Heat Island Effect would be most
or least intense during a heat wave. Officials in South Haven-
Casco can use this map to better assess where new vegetation
and tree canopy would be helpful to reduce the heat impact.

Composite Heat Vulnerability Map

The Heat Vulnerability Map is a simple additive combination of
the overall sensitivity map and the overall exposures map (see
Map 10 for each community). The resulting vulnerability index
depicts where concentrations of exposures and sensitive
populations create a higher risk for community residents. In
general, those areas with a composite score of 22 to 27 (red)
have residential populations that may be particularly
vulnerable to extreme heat events.

HEAVY RAIN AND FLOODING

Climate scientists say that Allegan County, Van Buren County
and all of southwest Lower Michigan can expect more frequent
storms of increasing severity in the decades ahead. The total
amount of rainfall per year is also likely to increase. However,
climate models suggest the precipitation will be more
concentrated in the winter, spring and fall seasons and there
will be more localized, intense storms at almost any time of
year. The potential for substantially larger rain events raises
concerns over the potential for harm to human health and
damage to buildings and infrastructure.

In assessing vulnerability to flooding, community planners
evaluate potential exposures as well as sensitivity. Buildings,
roads, bridges, sewer lines and other infrastructure located in a

flood zone are exposed to greater risks. Where flowing
floodwaters have the greatest energy, structures may be
undercut, collapse or move, and soils will erode. Even areas
outside of an identified floodplain are subject to flooding from
heavy downpours. Where the soils have low permeability and
physical drainage is inadequate, water will accumulate and
cause ponding during large storm events. Appropriate planning
and land-use regulations can help reduce exposures caused by
poor site selection. The sensitivity of structures can be
modified to reduce risk of damage by applying flood-resistant
design standards.

Exposure to Flooding Hazards

The Digital Elevation Model Map (Map 11 for each community)
offers a useful view of the coastal topography of South Haven-
Casco, including the most prominent drainage patterns. On this
map, the darkest brown colors identify the highest elevations,
while the blue-green colors identify the lowest elevations. Map
12 shows FEMA flood zones in each community.



MITIGATION OPTIONS: LOOKING BEYOND
HARDENED SHORELINES

Communities across the Great Lakes shoreline are beginning to
recognize the importance of long-range planning when it
comes to their coastal development. This distinction is most
recognizable during periods of high water. In many places,
times of low water beckon property owners to build in beach
and dune locations that appear suitable for a permanent
structure, but are sure to experience inundation when high
waters return. As a result, many communities have allowed
risky development patterns along their shoreline. This section
will briefly describe how planning processes, such as the one
that took place in South Haven-Casco in 2020, can help the
community make more informed and planned decisions going
forward.

The first issue that comes with short-term coastal planning is
that it is almost always reactionary to an issue instead of

Figure 9.

Photos: Great Lakes Research Center, Michigan Technological University

Figure 10.

South Haven-Casco Community

proactive. Rather than restricting high-risk development when
waters are low, many coastal jurisdictions are being forced to
respond to shoreline erosion and flooding with engineering
solutions that have demonstrated negative consequences for
ecological sustainability. Perhaps the clearest example of this
has been the widespread issuance of permits to harden
shorelines. While this may save the property owner’s
infrastructure today, it is also vital to recognize the potential
degradation of nearshore habitat, the potential loss of the
natural Public Trust beach, the cost of cleaning up failed
revetments, and the negative effects hardened shorelines can
have on neighboring properties.

Thus, communities have difficult decisions to make regarding
their shorelines. There is now ample evidence to suggest that
shoreline hardening has detrimental consequences on
shoreline ecosystems.”>* In addition, as shown in Figures 9
and 10, armoring can actually increase the erosion process of
neighboring beachfronts. These consequences have prompted
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South Haven-Casco Community

many communities, including South Haven-Casco, to
reevaluate the short-term mitigation options that are available
to communities.

Short-Term Mitigation Options

In the short term, communities that face erosion and flood
damage to structures are really left with three options: they
can armor the shoreline, they can nourish (i.e., add sand to)
the beach, or they can relocate structures. Each of these work
to ease the problem in the short term, but come with a series
of pros, cons and interests as illustrated in Table 2. To
summarize, armoring slows erosional processes but is only a
temporary solution and one that can destroy the natural
beach. Beach nourishment can also slow erosional processes
but is often costly, especially when considering that it can take
just one storm to wash away the nourished beach sand and

Table 2. Short-Term Mitigation Options, Pros and Cons

Armor

Pros Slows erosional processes

Slows erosional processes

the public’s investment. Relocation is perhaps the best short-
term solution to save both the beach and the structure, but
zoning setbacks, easements and cost can all hinder this as a
viable option.

In essence, South Haven-Casco community recognizes that
there is no one-size-fits-all short-term solution to promote a
resilient coastline. These findings have prompted communities
across the Great Lakes to adopt a long-term vision for the
shoreline. In this way, the community will be better prepared
to address the issues that arise from living on the shoreline,
and to make decisions that balance the interests of property
owners with the public interest in maintaining a healthy
shoreline. The next section describes the data that was
collected, as well as South Haven-Casco’s preliminary efforts to
plan long-term for the changing coast.

Nourish Relocate

Conserves natural Public Trust
beach and shoreline

Loss of natural shoreline and Public
Cons Trust beach; damage to neighboring
shoreline

Short-term solution (e.g., one storm may
destroy the investment)

Cost of relocation, loss of land

Safeguarding infrastructure prioritized

Preservation of infrastructure and

Owner’s , Safeguarding property and structures ) o
over the cost of armor, loss of Public ‘g N & property o natural shoreline prioritized over
Interest prioritized over cost and feasibility .
Trust beach, and damage elsewhere cost of relocation
. Owner’s interest prioritized over loss of . Preservation of natural beach
Public . Safeguarding property and structures . )
Interest natural beach and potential future prioritized over cost of relocation

public cost of cleanup when armor fails

prioritized over cost and feasibility

and loss of land

54Prosser, D.J., Jordan, T.E., Nagel, J.L., Seitz, R.D., Weller, D.E., Whigham, D.F. (2018). Impacts of Coastal Land Use and Shoreline Armoring on Estuarine Ecosystems: an Introduc-

tion to a Special Issue. Estuaries and Coasts 41 (S1).

*Wensink, 5.M. & Tiegs, S.D. (2016). Shoreline hardening alters freshwater shoreline ecosystems. Freshwater Science 35 (3).



COASTAL HAZARD ANALYSIS

As part of this master planning process, LIAA analyzed
shoreline and riverine ecosystem and physical dynamics to
help South Haven-Casco manage its shoreline and riverine
areas. This chapter presents a brief summary of the team’s
framework, results and recommendations.

Overview of Research Framework

Scenario planning, in general, identifies driving forces to inform
a range of scenarios that are then analyzed and evaluated. In
this context, the project team identified natural forces,
especially increasing storminess and lake-level fluctuations
causing increased problems with flooding. These forces
informed the creation of multiple climate futures. Each climate
future was tested and evaluated for impacts on the
environment and land use in the community.

Climate Future Definitions

Rather than presenting a prediction of what the future will
bring, each of the following “climate futures” lays out a
possible future that might occur. These varying climate futures
— all of which are reasonably anticipated possibilities — are
arranged from a least impactful to a most impactful condition
in terms of the potential for wave damage and flooding
hazards they would bring. The following descriptions outline
the key assumptions made in defining each of the climate
futures as compared to the others. For each community, Map
13 shows the estimated land areas that would be affected by
waves and flooding under these three climate futures and Map
14 shows the same information but with building footprints
displayed.

South Haven-Casco Community

“Lucky” Future: Under the Lucky Climate Future scenario,
Great Lakes water levels will stay relatively low. Although there
will be wave and wind action, major storm events and wave
impacts will not encroach on properties landward of current
beaches. A Lucky Future projection, indicating the land areas
that would be affected by high-energy waves along the
shorefront and/or adjacent riverine flooding under these
conditions, is shown in yellow on Maps 13 and 14.

“Expected” Future: Under the Expected Climate Future, Great
Lakes water levels will continue to fluctuate according to long-
term decadal patterns, including recent extreme storm events
incorporated into the ongoing Great Lakes Coast Flood Study
by the Federal Emergency Management Agency (FEMA). Given
those ongoing fluctuations, this Climate Future accounts for
periods when Great Lakes still-water elevations are closer to
the long-term average. In addition, this Climate Future
anticipates the so-called “100-year storm event” (or 1% storm)
becoming more like a 20- or 50-year storm event (i.e., an
expected storm within the normal community planning time
horizon) because of increased storminess. The Expected Future
projection is shown in orange on Maps 13 and 14.

“Perfect Storm” Future: Under the Perfect Storm Climate
Future, Great Lakes water levels will continue to fluctuate
according to decadal patterns, consistent with assumptions
made for the Expected Future. However, for this Perfect Storm
Climate Future, the estimated still-water elevation is set higher
than the long-term average and closer to the long-term high
(583 feet). In addition, this Climate Future anticipates the
occurrence of a so-called “500-year storm event” (or 0.2%
storm) occurring within the planning time horizon while lake
levels are high. The Perfect Storm Future projection is shown in
red on Maps 13 and 14.
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South Haven-Casco Community

LAND USE RESULTS FOR SOUTH HAVEN-CASCO
Total Acres

The total acres of land impacted by flooding increases slightly
from the Lucky Climate Future to the Perfect Storm Climate
Future in each of the three municipalities. Under the Lucky
climate scenario, the community would likely see 1,990 acres
of land inundated with water. This number increases by 3.8%
in the Perfect Storm scenario. As shown in Maps 13 and 14,
the City of South Haven would be most susceptible to flood
damages in each scenario, compared to South Haven
Township and Casco Township.

Parcels

Table 4 displays the number of parcels that the community
could expect to be affected in each of the flood scenarios. It is
important to note that affected parcels are different from
affected structures. In other words, some of the parcels
impacted in a certain flood scenario may not indicate that a
structure is at risk or that additional setbacks are needed, per
se. However, the total number of affected parcels in each
flood scenario can give the community a better idea of how
many people and properties are at risk, helping to better
frame the issue.

The number of affected parcels remains relatively similar for
each flood scenario. However, even in the Lucky scenario
when lake levels are low and major storms are relatively small,
the community would still expect to see 1,866 parcels
impacted by flooding.

Table 3. Total Land Acres Impacted by Flooding

Lucky Expected Perfect Storm
City of South Haven 151.5 174.2 195.6
South Haven Township 408.0 415 423.3
Casco Township 1,430.7 1,437.4 1,447.3
Total 1,990.2 2,026.6 2,066.2

Table 4. Number of Parcels Impacted by Flooding

Lucky Expected Perfect Storm
City of South Haven 1,076 1,173 1,245
South Haven Township 394 429 433
Casco Township 396 464 471
Total 1,866 2,066 2,149




Residential Parcels

Breaking down the parcel data further, Table 5 distinguishes
between residential and non-residential areas. In each scenario
and municipality, between 74%-78% of the affected parcels
have been assessed as residential. This highlights the
community’s need to work with property owners to implement
best practices to make the community more resilient to
flooding and shoreline erosion.

South Haven-Casco Community

State Equalized Value (SEV)

Table 6 shows the SEV value of the parcels that could be
impacted in each of the three flood scenarios. Over $85 million
worth of property would be affected in each scenario, up to
$106 million in the Perfect Storm climate future. While this
data does not necessarily project the cost of damages, it does
provide an insight into the potential economic consequences if
a major storm event were to occur.

Table 5. Residential Parcels Affected in South Haven-Casco

Perfect Storm
949 (76.2%)

Lucky Expected

Residential Parcels Affected 797 (74.1%) 883 (75.3%)

City of South
Haven

Non-residential Parcels Affected 279 (25.9%) 290 (24.7%) 296 (23.8%)

Residential Parcels Affected 307 (77.9%) 330 (76.9%) 334 (77.1%)

South Haven
Township

Non-residential Parcels Affected 87 (22.1%) 99 (23.1%) 99 (22.9%)

Residential Parcels Affected 304 (76.8%) 365 (78.7%) 368 (78.8%)

Casco Township

Non-residential Parcels Affected 92 (23.2%) 99 (21.3%) 99 (21.2%)

Table 6. SEV of Properties in South Haven-Casco’s Flood Scenarios
Lucky Expected Perfect Storm

City of South Haven $103,436,800 $139,130,800 $161,623,900

South Haven Township $63,573,700 $72,471,600 $74,866,000

Casco Township $85,379,900

$106,549,400 $106,770,900
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South Haven-Casco Community

Regulating At-Risk Areas

In pursuing greater coastal resilience and reducing risks from
storm events, the city and townships may consider
implementing greater setbacks or additional site requirements
than those already established locally and at the state level.

Table 7 assumes that the municipality would seek to
implement best practices for land use within the boundaries
established by the three flood scenarios, or extended further
to reduce risk even more. For example, if 1,173 City of South
Haven parcels are estimated to be impacted by flooding in the

Expected future, the municipality may want to impose
restrictions up to 10 feet from the area covered by the
Expected climate scenario. According to Table 7, the city
would then be administering regulations on 1,232 parcels.
However, if the community is willing accept more risk, it may
seek to regulate only the areas affected in the Lucky scenario
(1,076 parcels).

This information, along with Maps 13 and 14, can help the city
and two townships, as well as members of the community, to
decide how much risk is acceptable, understanding that
avoiding all risk is impossible.

Table 7. Additional Parcels Regulated in Flood Scenarios

Flood Scenario

Lucky Expected Perfect Storm
Current Affected 1,076 1,173 1,245
City of South [L0ft Setback 1,129 (+53) 1,232 (+59) 1,303 (+58)
Haven  I5oft setback 1,351 (+275) 1,482 (+309) 1,534 (+289)
100ft Setback 1,644 (+568) 1,810 (+637) 1,856 (+611)
Current Affected 394 429 433
South Haven [10ft Setback 406 (+12) 437 (+8) 443 (+10)
Township 504 setback 455 (+61) 484 (+55) 485 (+52)
100ft Setback 508 (+114) 539 (+110) 540 (+107)
Current Affected 396 464 467
Casco 10ft Setback 399 (+3) 467 (+3) 471 (+4)
Township 506 sethack 423 (+27) 501 (+37) 511 (+44)
100ft Setback 474 (+78) 562 (+98) 575 (+108)




PLANNING FOR COASTAL SUSTAINABILITY

In October of 2020, the City of South Haven, South Haven Township and Casco
Township, in partnership with the Land Information Access Association, kicked off
a three-meeting planning process to help 1.) educate the public and key
stakeholders on the Great Lakes and their scientific and legal regimes, and 2.)
identify broad-based goals that support a more resilient future. Each of the
meetings were attended by up to two dozen local officials and members of the
public.

Meeting One

The first meeting, which took place on October 27, 2020, reviewed a presentation
by University of Michigan and Michigan Technological University educators on
the scientific and legal implications of the Great Lakes dynamics. Using the
Resilient Michigan website, participants were encouraged to view the educational
video presentation prior to Meeting One. Attendees were then able to ask
clarifying questions on these research findings. Following that, participants broke
into groups to answer the following five questions:

1. What are the current challenges the South Haven-Casco community is facing
because of changes in the Great Lakes?

2. Is the community doing everything it might to address coastal community
resiliency through its planning and zoning? If not, why not?

3. What changes could help the community do more to promote coastal
resilience?

4. If push comes to shove and we cannot do both, should we prioritize
protecting the natural beach on Lake Michigan or protecting buildings?

5. Who should take the lead in making difficult decisions like that — local or
state government?

The results of the discussion yielded five overarching planning categories for the
community to consider. A summary of the Meeting One input is shown on the
next pages.

South Haven-Casco Community

Public Kickoff
October 27, 2020

Identifying Risks &
Opportunities
December 8, 2020

Review Draft Master
Plan Chapter
January, 2021
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South Haven-Casco Community

MEETING ONE INPUT

The following three pages summarize the barriers to coastal Information, Economy, and Environment & Safety. These
resilience identified during Meeting One. The city and two tables, along with the Community Sustainability Assessment
townships cited issues that could be categorized into five included in the Appendix, can guide South Haven-Casco in its

planning topic areas: Governance, Infrastructure, Data & strategic planning for coastal sustainability.

What we heard...

Governance

Few local coastal regulations other than those set by EGLE

Some property owners pursue shoreline hardening while others do not — competing interests between neighbors

The issue becomes emotional and contentious

Some homes, for various reasons, do not have the option to relocate

How should planning guide new development siting in the community?

How does the community address decisions that were made years ago?

What effect would zoning changes such as stricter setbacks have?

With so many issues at once, local officials are often more reactive than proactive

Need to plan during high and low water

Need more coordination between municipalities, the county, State of Michigan to solve local issues
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EGLE decision would put greater emphasis on need for local planning




South Haven-Casco Community

MEETING ONE INPUT

What we heard...

Infrastructure

Water supply, sewer at risk

Wastewater treatment plant at risk

Power lines threatened by storms

Marinas at risk from flooding

Roads have been damaged by floods and erosion

Community well that is located on beach is at risk from shoreline erosion

Critical infrastructure that serves all three municipalities affected, prompting need for cross-jurisdictional planning

Data & Information

Need for more information in the decision-making process (shoreline erosion, wave energy, historical OHWM, economic impact)

Community needs more education on coastal dynamics visible to the public

Need to engage the whole public in the planning/decision making process

Should use various mediums to communicate information to the public (mailings, municipal website, social media, etc.)

Need subject matter experts to advise planning and zoning

Would different decisions be made if more information were available?

Where is data available? How is it shared? Who is responsible for managing?
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South Haven-Casco Community

MEETING ONE INPUT

What we heard...

Damages to local investments (e.g., recently renovated lighthouse)

Home values affected

Tourism impact

Cost to renourish beaches

How would additional land use regulations, creation of nonconformities affect property values and potential for regulatory
takings?

Who bears the cost of cleanup? How do we pay for this?

Environment & Safety

Increase in calls for rescues

Bluffs impacted by erosion

High waters, increased wave activity have taken away access to the beach

Wave energy poses risk to pedestrians

Increased storminess, flooding poses threat to residents’ safety

Public safety officials are well trained, well staffed — any opportunities for improvement?

Potential loss of beach, natural habitat
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Meeting Two

The community met again on December 8, 2020 to identify
solutions to some of the issues cited during Meeting One. This
time, participants broke into discussion groups to answer two
sets of questions:

First breakout room:

e Looking at the South Haven-Casco shoreline in 15 years,
what changes have been made?

e  What could the community do in 2021 to begin working
towards these changes?

Second breakout room:

e How could the community get more coastal information
and education out to residents?

e Who could take the lead in organizing and communicating
coastal data from different resources (local units, county,
state, universities)?

The raw feedback notes from this discussion can be found in
the Appendix. This input helped in drafting the South Haven-
Casco community’s action plan, which will establish a point at
which to start planning for coastal resilience.

South Haven-Casco Community

PLANNING FOR COASTAL SUSTAINABILITY

To help remedy many of the issues summarized for Meeting
One, the coastal planning participants in South Haven-Casco,
as previously mentioned, identified a set of ideal solutions. It
should be noted that many of these solutions may be difficult
to implement while others will require more in-depth action
steps. It is important to remember that this narrative for the
future would be a best-case scenario for the community’s
coastal planning over the next 10-15 years. However, this
narrative includes action steps that could be taken today and
others that, with more community support, could be
implemented in the near future.

The project group envisions a South Haven-Casco community
that has enacted land use regulations to protect the natural
beach. This would mean few to no revetments along the
shoreline. In this best-case future, homes are set farther back
from the coast to reducing the presence of at-risk structures.
Additionally, and in accordance with best practices,
development density is low near the coast. This allows water
to permeate surfaces, thereby improving water quality and
reducing damages from runoff. Greater protections are also
made to protect bluffs in the community. In this coastal
future, the natural beach is allowed to follow its dynamic
processes uninterrupted. This leads to the return of the
natural beach during periods of low water. Residents and
visitors are able to walk long spans of the beach.

For this future to take place, the city and townships will need
to coordinate their data and communication efforts with the
public. First, the community will increase its data collection
for the shoreline. This may include drone photography of the

~N
~N
o
(8}
c
.2
‘»
)
o
©
o)
(72}
©
(=]
o
S
o
00
&=
c
c
©
o




0
~N
Q
s}
=
i
‘®
Q
o
©
g
(%]
©
(=]
(S}
S
(2]
L=
0o
i<
c
c
©
a

South Haven-Casco Community

shoreline during different seasons, as well as after storm
events. The community will also need to identify which areas
are least likely to be affected by erosion. Of those, the city and
townships will need to work with members of the public to
decide which areas should have armoring and which should
follow natural processes. The pier in South Haven is one
example of an infrastructure project where natural processes
could return.

All of these decisions, however, will need to be made with
public support. This would include ongoing education on the
lake’s dynamic shoreline and the problems it can raise for the
environmental, social and economic well being of South Haven-
Casco. The city and townships will continue to collaborate and
will seek to involve nearby jurisdictions in this regional effort as
well. The community will invite content experts to speak at
public meetings and will host coastal information on their

There are three key rationales to support regulation of
floodprone areas: “(1) to protect the unwary from investing in
or occupying floodprone property; (2) to protect other
riparian landowners (upstream, downstream, or cross-stream)
from higher flood levels due to ill-considered encroachment
on floodplains by their neighbors; and (3) to protect the
community from the costs of rescue and disaster assistance.
The first two related to classical nuisance law while the third
more closely related to public resource protection.”

-From Rutherford H. Platt’s Disasters and Democracy: The
Politics of Extreme Natural Events. Three rationales
originally proposed by University of Chicago Law Professor
Allison Dunham in 1959.

municipal websites. The planning group also identified the
following as places where coastal information could reach the
public: on tax bills and utility statements; a centralized website
between the municipalities; QR code to show shoreline history;
historic and scientific signage at public beaches; lodging
facilities; and ongoing public meetings.

The group also expressed the need to reach different age
groups, as well as individuals representing a range of
viewpoints. The first step in understanding how different
people perceive the coastal issues may be a public survey or a
larger input meeting.

For all of these actions to take place, the group decided that a
cross-jurisdictional committee should be formed to guide these
efforts. This group would consist of local officials, community
leaders and representatives from the public. The coastal
planning committee would work to achieve the following
overarching timeline:

1. Establish the committee’s makeup and frequency of
meetings
2. Spread coastal information to residents and visitors

3. Engage the public directly to gather sentiments on these
issues

4. Develop benchmarks for actionable steps towards
community resilience

5. Identify funding mechanisms for project development,
especially from the State of Michigan’s Coastal
Management Program.

6. Meet on a routine basis to reevaluate benchmarks and
review what is and is not working
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South Haven-Casco Community
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South Haven-Casco Community

CITY OF SOUTH HAVEN
Map 5 Map 6

Percent of Population 25 Years and Older Relative Sensitivity of Populations
with Less than a High School Education to Extreme Heat Events
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Map 7
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Map 8
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CITY OF SOUTH HAVEN

Map 9

Relative Exposure of Populations to

Extreme Heat Events
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Map 11

Digital Elevation Model
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Map 12

FEMA Flood Zones

y
/
/
y
I
Baseline
/ebster <
3
5
Lake Michigan X &
Brockway ’ y
ak 2 <
e
" . We
&
¢ g >
City of 8 g 3
South Haven ~ Conger e
> Wil Wilson
= ilson =]
Ny O 15|
// \ex/ Phdenix |5 | Phopnix l
5 [ Fdron |*
|
rie r e 2
Supefior =l
[ glVaniBuren fopdlers
J & g cen| |
=|Monroe| & 1
© O]
1 Slhyors South Haven
| o
£
<
S| S [ Eruft o\ 43
= ¥4 ’/1/7/;?
@ S| Elk¢nbufg
ERE — 7
B AL ] aal S
k-
f Aylworth 8th
9O
O
&
£l
5
Lovejoy J
1% Annual Chance of Flood Hazard
O
%_ - 0.2% Annual Chance of Flood Hazard
o
>
2
%}
N
) 1Miles
J 0 0.25 0.5 0.75 1

Data Sources:
/' LIAA FEMA,

/" Michigan Geographic Data Library.

Prepared September 2020 by LIAA for the
City of South Haven.

Ln
o

Planning for Coastal Resilience




O
(2]

Planning for Coastal Resilience

South Haven-Casco Community

CITY OF SOUTH HAVEN

Map 13

Future Climate Scenarios
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SOUTH HAVEN TOWNSHIP
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SOUTH HAVEN TOWNSHIP
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South Haven-Casco Community

SOUTH HAVEN TOWNSHIP

Map 5 Map 6

Percent of Population 25 Years and Older
with Less than a High School Education

Relative Sensitivity of Populations
to Extreme Heat Events
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South Haven-Casco Community

SOUTH HAVEN TOWNSHIP
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South Haven-Casco Community

SOUTH HAVEN TOWNSHIP

Map 9 Map 10

Relative Exposure of Populations to Population Vulnerable to Extreme
Extreme Heat Events Heat Events
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Planning for Coastal Resilience

South Haven-Casco Community

SOUTH HAVEN TOWNSHIP

Map 11

Digital Elevation Model
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South Haven-Casco Community

SOUTH HAVEN TOWNSHIP

Map 13 Map 14
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South Haven-Casco Community

CASCO TOWNSHIP

Map 1 Map 2
Percent of Population 65 Years and Older Percent of Households with

(male and female) People Living Alone
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South Haven-Casco Community

CASCO TOWNSHIP
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South Haven-Casco Community

CASCO TOWNSHIP

Map 5 Map 6

Percent of Population 25 Years and Older Relative Sensitivity of Populations
with Less than a High School Education to Extreme Heat Events
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CASCO TOWNSHIP
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South Haven-Casco Community

CASCO TOWNSHIP

Map 9

Relative Exposure of Populations to

Extreme Heat Events
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South Haven-Casco Community

CASCO TOWNSHIP
Map 12

Map 11
Digital Elevation Model FEMA Flood Zones
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CASCO TOWNSHIP

Map 13

Future Climate Scenarios
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Future Climate Scenarios with Building Footprints
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South Haven-Casco Community

MEETING ONE NOTES

What are the current challenges the South Haven/Casco community is facing because of changes in the Great Lakes?
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City of South Haven — water supply and
sewer, affects Twp’s too

Revetment requests, issues when some
pursue and others don’t

Highly emotional decisions right now,
homeownership

Competing interests between
neighbors (revetments)

Subdivisions — dealing with many
parcels/homeowners wanting armoring
Recent increase in storm intensity
hitting shoreline

* Public safety

protecting hom

how long will it

* Tourism impact
* Individual property owners

* Sewer plants, water, marinas
impacted by high water

* Impact on roads, water, bluffs

* Community well on beach —

(=13

hold up?

Infrastructure — water, wastewater
treatment plant, water and sewer lines
throughout municipalities

Safety — high water threatening
pedestrians, increased calls for rescues
Access —homeowners and the public
purchased properties and cannot walk
the public beach because of high waters
Conflict — between neighbors, emotions
that come with threatened
homeownership, polarization between
coastal homeowners and non-coastal
residents

Where does the sand go that comes off
of North Beach?? Need permit to move
sand off beach, currently flattened down
Some properties do not have room to
relocate, landlocked, see how many

Frustrations and issues are all

interconnected with potential .
project

Would different decisions be .
made with different

information? .
How do we deal with issues

that have been made in the .
past? g

Does historical precedent
affect how we govern going
forward

Safety c
Tourism impact

Options for new development?

Critical infrastructure that serves
all municipalities

Economic impact (home values,
rental revenues, tourism)

Access — public cannot get to the
beach

Lighthouse was just renovated,
iconic, how do we deal?

High waters and the pier, safety
If dredging needed and water
levels go down, will we be able to
use for nourishment or will the
sediment be contaminated?
House built too close, zoning
impacts, may need stricter
setbacks, people still building too
close, unaware of the lake
dynamics

Public v private interests




MEETING ONE NOTES

Is the community doing everything it might to address coastal community resiliency through its planning and zoning? If not, why not?

South Haven-Casco Community

* Not doing enough
* Need knowledge/information during decision * Moving forward — City has opportunity for
making process setbacks and good planning, though
* Need to find balance between issues in the 3 largely builtout
communities + Many residents want additions, new * Misconception as to how the
* Protecting bluffs, beach nourishment; planning for builds, etc. bureaucracy of regulations
during low AND high water periods * Brings up need for more planning interconnect (federal, state,
* State should be more proactive on these issues, and zoning on the issue local)
resource opportunities and guidance * How to work with property owners — big * Need subject matter experts to
* Setbacks on bluffs, homes getting permits, balance challenge advise planning and zoning
for state (balancing property owner desire versus * Relationship with EGLE * Getting the conversation
public) + Reactionary versus proactive, little time to started, identifying the issues,
* Community is currently not planning for long-term be the latter/have the necessary seeking opportunities
conversations

* Not doing enough for coastal community resilience .
* C(ity — pretty good setback, bluff change, EGLE approval

regulations .
* South Haven Twp has a coastal overlay zone w/ additional

approvals (for areas not regulated by EGLE); prove no damage .

to adjacent properties

* South Haven Twp — new setback above OHM

* What should we be studying and planning for for when the lakes
go back up?

* Twp —reactionary during high waters, some aspects will .
improve resiliency, more to do in all three communities

* South Haven (City) — has a coastal protection overlay zone,

Casco — not dealing with issue now, overlays
discussed, no traction
Property rights are strong, “my property, I'll
do what | want”
City of South Haven — many other issues on
plate right now, overburdened

* Reactionary versus proactive when it

comes to coastal planning

* More problem solving than planning
South Haven Twp — difficulty of making
regulatory changes where there’s already
development, creation of nonconformities

moves with dune change
* Wanting to enforce additions to existing structures and
rebuilds, have to meet setbacks outlined by EGLE, 30
year setback regulation is expiring soon
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South Haven-Casco Community

MEETING TWO NOTES

e Looking at the South Haven-Casco shoreline in 15 years, what changes have been made?

e What could the community do in 2021 to begin working towards these changes?

City of South Haven — water supply and
sewer, affects Twp's too

Revetment requests, issues when some
pursue and others don’t

Highly emotional decisions right now,
homeownership

Competing interests between
neighbors (revetments)

Subdivisions — dealing with many
parcels/homeowners wanting armoring
Recent increase in storm intensity
hitting shoreline

Public safety

Tourism impact

Individual property owners
protecting homes

Sewer plants, water, marinas
impacted by high water
Impact on roads, water, bluffs
Community well on beach —
how long will it hold up?

Infrastructure — water, wastewater
treatment plant, water and sewer lines
throughout municipalities

Safety — high water threatening
pedestrians, increased calls for rescues
Access — homeowners and the public
purchased properties and cannot walk
the public beach because of high waters
Conflict — between neighbors, emotions
that come with threatened
homeownership, polarization between
coastal homeowners and non-coastal
residents

Where does the sand go that comes off
of North Beach?? Need permit to move
sand off beach, currently flattened down
Some properties do not have room to
relocate, landlocked, see how many

Frustrations and issues are all
interconnected with potential
project

Would different decisions be
made with different
information?

How do we deal with issues
that have been made in the
past?

Does historical precedent
affect how we govern going
forward

Safety

Tourism impact

QOptions for new development?

Critical infrastructure that serves
all municipalities

Economic impact (home values,
rental revenues, tourism)

Access — public cannot get to the
beach

Lighthouse was just renovated,
iconic, how do we deal?

High waters and the pier, safety
If dredging needed and water
levels go down, will we be able to
use for nourishment or will the
sediment be contaminated?
House huilt too close, zoning
impacts, may need stricter
setbacks, people still building too
close, unaware of the lake
dynamics

Public v private interests




MEETING TWO NOTES

South Haven-Casco Community

How could the community get more coastal information and education out to residents?

Who could take the lead in organizing and communicating coastal data from different resources? (local units,

county, state, universities)

No revetments

Beaches have returned to levels in
2008-09

Ability to walk long stretches of beach
(E.g. Miami Park to South Haven)
Ability to walk from South Haven to
Van Buren Park (6 miles)

Fewer developments, homes built close
to lake & bluff

Protections to the north of pier to
leave natural beach

South of the pier — renourishment,
less revetments

More education to the community
on coastal dynamics

Identify properties at risk of erosion
who would be likely to request
permits for armoring

Homes further setback

Homes spaced further apart

Return of sand beaches, ability to walk
unimpeded

Future aerials of lake not showing
revetments

Need to develop an accurate picture of
the shoreline

Start building consensus among differing
viewpoints in the community (ongoing
engagement)

Expert involvement to communicate need
for change to constituent groups
Consolidated stairs along bluff rather than
each property having its own

Identify property least likely to be
affected by erosion in a development
context

What areas (sand dunes, clay banks) are
most suited to natural processes versus
engineering solutions?

Difference between north of the river and
south of the river — intergovernmental
approach to build consensus with
property owners

Need to involve, learn from communities
outside of South Haven-Casco

Casco Twp and South Haven Twp
now have coastal data available
(south side is 85% armored, public
South Beach is the remaining
natural beach)

City — bring in an expert to assist
municipality (council, township
board, planning commissions) in
promoting alternative options to
shoreline hardening

Active “scorecard” — develop
benchmarks towards reaching
visions

Consistent follow-up on projects
Need to create a project timeline
for implementation

Need to identify funding sources
Return the piers (currently
armored) to previous state to
encourage freer movement of
sand, water
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