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ABSTRACT

There are ertain evidences that greenhouse gas emissions resulted from
human activities have caused climate change. The intergovernmental panel for climate
change (IPCC) has certified 0.2°C of increase in mean temperature per decade. Non
motorized transportation onsidered not only as one of the major mitigation
strategies to reduce the amount of greenhouse gas emissions but also as solution to
bring safety, livelihood and health back to urbanized communities. This proves the
importance of identifying facilitiedat are more vulnerable to the effects of climate
change to start adaptations as early as possible. Sea level rise and the associated
increase in frequency and intensity of storm surges and flooding incidences are
perhaps among the most worrying conseqasrt climate change, especially for
coastal areas

Trails and bike routes are the nomtorized transportation facilities that are
studied in this research. The distance of inundation (distance of trails and bike routes
that will be under water), and the maximum depth of water on affected facilities are
edimated by Geographic Information System (GIS) based analysis. The two measures
then havéeen used to indicate the extehtulnerability of facilities against sea level
rise. Since there is a great amount of uncertainty around sea level rise (SLR), the
analysis was done for three sea level rise projextibme result of this vulnerability
assessment is reported as the level of servieadt facilityunder different sea level

rise projections.



Number of damaged trails under the medium SLR projechows an
increase of 56.76% compared to the number of damaged trails under low SLR
scenario. This percent increases to 78.9% when the comparison was done between low
and high SLR projections. To investigate the severity of different projections, we
compare the total distance of damaged trails. Analysis showed that there will be
60.95% increase in mileage of damaged trails under medium SLR scenario compared
to low scenario and this percent will be 90.3% if the comparison is done between the
lowest and theighest SLR projections. The analysis results for the bike routes
showed that under the low scenario bike routes will not vanish. However, the number
of damaged bike routes will increase by 50% if sea level rises 6 feet rather than 4 feet.
Also, there willbe a 55.48% increase in distance of damaged bike routes when the
comparison is made between medium and high sea level rise projections. These drastic
changes prove that management corporations should plan their adaptation strategies
for the worstcasescerario because the gap between low and higlire sea level rise
projections is considerable. In addition, all the analysis results prove that as sea level

rise projection gets higher the number of trails with lower level of service insrease



Chapter 1

INTRODUCTION

1.1 Motivation

There are certain evidences that greenhouse gas emissions resulted from
human activities have caused global warming and in general climate change. The
intergovernmental panel for climate change (IPCC) has cer@if@C of increase in
mean temperature pdecade. It is predictable that without mitigation efforts all
around the world the rate of warming will be faster in future.

Climate change refers to a change in the state of the climate that can be
identified (e.g., by using statistical tests) by aesin the mean and/or the variability
of its properties, and that persists for an extended period, typically decades or longer
(Stocker, 2014)Several Studies show that the transportation sector contributés to 2
percent of U.S. greenhouse gas emissions, which is the major cause of climate change,
so the Department of Transportation (DOT) clearly needs to think about emissions
(Titus, 2002) As the transport sector is highgsponsible for generating greenhouse
gas emissions, many academic studies have addressed mitigation strategies such as
using alternative fuels or more investments in public transportation. In addition,
policies and regulations are making the mitigatiorcess more convenient. For
instance, clean air act which is a federal law, is designed to reduce air pollution on
national level. From religious leaders (including Pope Francis) to many political
leaders (including President Obama) have addressed the amg@udf preactively

preparing the world and especially the future generations for these impacts. The



National Climate Assessment indicates that the impact of weather on human activities
is inescapable and growing. In addition, climate chaetged everstsuch as sea

level rise, extreme weather events, including heat waves, floods, and drought that have
become more frequent and intense over parts of the country during the past 50 years
will increase disruptions of infrastructure service in the fufitarchi, 2015) Non
motorized infrastructure such as sidewalks, bike lanes, shared use paths, parks and
trails, can all be used for transportation, recreation, and fitness. These types of
infrastructures have been shotercreate many benefits for their users all asthe

rest of the communit{GarrettPeltier, 2011) The effects of climate change either
positive or negative on nemotorized transportation facilities sld be studied for
planning future mitigation strategies.

Non-motorized transportation is considered not only as one of the major
mitigation strategies to reduce the amount of greenhouse gas emissions but also as
solution to bring safety, livelihood anddith back to urbanized communities. This
proves the importance of identifying facilities that are more vulnerable to the effects of
climate change to start adaptations as early as possible.

Three climate change derivatives have been identified to haveadsieeffects
on nonmotorized transportation: sea level rise, increased frequency of intense
precipitation and flooding, and increased
focus is on the effects of sea level rise on trails and roadways with bikeakieg

(bike routes) in Delaware.

1.2 Problem Statement
Direct impacts of climate change including exposure to weather extremes such

as heatwaves and winter cold, increase in extreme weather events like floods,



cyclones, storm surge drought, and sea levelatscivil infrastructure facilities such
as roadways, bridges, tunnels and subways, rail stations, bus stations, parking lots, and
airports have been studied by numerous scientists and engineers. However, there is
lack of knowledge and analysis regardihg effects of climate change on pedestrian
and bicycle facilities. Nommnotorized transportation facilities such as pedestrian
sidewalks, pedestrian and hiking trails, paths, bicycle paths, routes and trails, as well
as public parks and recreation facdgihave seen very little to no coverage in the
literature. Several nemotorized transportation facilities with recreational purposes
are located on low lying lands near shore lines in Delaware. This is a source of major
problem in future in Delaware, wiiigs a plain state, because many of these facilities
are exposed to sea level rise and flooding caused by increased precipitation and storm
surges. These facilities are going to be covered by water permanently or temporarily
thus some questions arise: wigthe level of exposure of each facility? are they
going to be damaged? If so, how much will they be damaged?

Uncertainty around climate change and lack of knowledge and analysis
regarding its impacts on nanotorized transportation will cause major gesbs in

near future especially in plain areas like Delaware.

1.3 Objectives
This study is trying to assess the vulnerability of-nwotorized transportation
facilities against sea level rise in the State of Delaware. The objectives of the research

can be summ&ed as follow:

1 Assessing the number of trails that are going to be affected due to three
scenarios of sea level rise.



1 Assessing the length of trails that will be inundated due to three scenarios of sea
level rise.

1 Determining the level of servider affected trails based on vulnerability
assessment

1 Assessing the number of bike routes in Delaware that will be affected under three
scenarios of sea level rise.

1 Assessing the length of bike routes in Delaware that will be inundated under three
scenams of sea level rise.

1 Determining the level of service for affected bike routes based on vulnerability
assessment

The ultimate results that are expected to gain from this study are divided into
three different sections. First, vulnerable trails and bikéeoagainst sea level rise in
2100 are identified. The distance of the facilities that will be covered by water and the
maximum depth of water on affected facilities are estimated byb&$8d analysis. In
the third step, the vulnerability of facilities estimated and reported as the level of

service of that facility under different sea level rise scenarios.

1.4 Overview of Approach

As was mentioned in the previous section, this study includes three different
parts. First, maps consisting of the locatiomof-motorized transportation facilities
(trails and bike routes) were obtained and used to determine how much of these
facilities will to be affected by sea level rise either completely or partially. It is
worthwhile mentioning that three scenarios of lesal rise developed by the
Delaware Department of Natural Resources and Environmental Control (DNREC) was
used in this research. Based on these scenarios Delaware will experience either 2 feet,
4 feet, or 6 feet rise in sea level. The GEed data of adevel rise was obtained

from the National Oceanic and Atmospheric Administration (NOAA). For each of the



affected facilities based on the length of inundation and maximum depth of water, a
vulnerability assessment is performed to demonstrate the risk wie facility will be
confronted with by 2100. This risk is presented by the level of service that each

facility will have under three sea level rise scenarios.

1.5 Scope

The science of climate change is both dynamic and complex thus there are a
variety of dimate change derivatives and indicators that will be addressed and covered
in this research. These derivatives include frost days, cooling degree days, maximum
5-day rainfall, etc. The thesis concentrates on one climate change vectors; sea level
rise. Flading caused by storm surges and intense precipitation; and increased
temperature and heat waves are the two most destructive consequences of climate
change that their effect on nomotorized transportation should be studied in further
researches.

There ae several different types of nanotorized facilities, even shoulders of
the road with widths more than 4 feet can be counted as biking facilities. However, in
this study our focus is on two types of facilities; trails and bike routes.

As was mentionedarlier, the science of climate change is complex. Climate
change derivatives for different geographic locations differ from each other. For
example, in California heat waves are more important than freezing days which is
reversed in northern States. THere, this research address climate change vectors
that are more important in the raitlantic region especially Delaware. Since
Delaware is a flat state with a long coast line, sea level rise and flooding will become

hazardous.



1.6 Implications and Outcomes

Although there is a great deal of uncertainty associated with climate change
and weather projection, based on current observations and researches, climate change
impacts are obvious all around the world. The major expected benefits and impacts of
this progct will be how planners and engineers can protect us and future generations
from the negative impacts that climate change in particular sea level rise will have on
our normotorized transportation facilities. Transportation agencies and Department of
Trarmsportation (DOT) can use the methodology of this research to assess the
vulnerability of noamotorized transportation facilities against climate change
derivatives especially in the Midtlantic region.

Government transportation agencies at differenti$esiech as Delaware
Department of Transportation (DelDOT) can use the results from this study both now
and for their future nomotorized facilities planning. Since exact locations of affected
facilities are indicated in the results section of the stuy tan use the results of this
work as a foundation for future adaptation planning and decision. Different adaptation
strategies for different facilities can be selected by the management of the facility. For
instance, elevating some parts of a trail thiltbe inundated or moving the trail land
ward to prevent frequent flooding. In addition, DelDOT can apply the results from this
research for their future nemotorized transportation facilities planning. They can
build new trails and shared use pathkoations that will not be affected in a hundred
years. Thus, they can invest in Amotorized facilities in a smart way. Another
significant outcome of this research is that management authorities of trails and bike
routes can stop investing on maintecaof highly vulnerable facilities and spend the

budget on building new facilities and retrofitting less vulnerable ones.



1.7 Organization of the Thesis

This thesis includes six chapters.

Chapter oneis an introduction to the research explaining what matshis
group to initiate doing research on this topic. This chapter also includes the questions
that this work is trying to answer under the title of problem statement, the objectives
of the research, the overview of approach, the scope of the studpalhd f
implications and outcomes.

Chapter twe describes a brief background on climate change. This section
includes a brief overview of climate change, how climate change affects human
health.

Chapter threedescribes the impacts of climate change oredifit modes of
transportation including surface, air, and #moatorized transportation.

Chapter four explains the methods of analysis that is used. This includes the
sources of data, GiBased analysis, and vulnerability assessment.

Chapter five presentsghe results of analysis. The results include the level of
service for trails and bike routes, and me
non-motorized facilities under three different scenarios.

Chapter sixsummarizes conclusions, and recommendatibnaddition,
future research that could complete studying the effects of climate change-on non

motorized transportation is explained.



Chapter 2

BACKGROUND ON CLIMATE CHANGE

2.1 Overview of Climate Change

The term climate is defined by very letgym processes ovarany years to
decades, whereas the term weather deals with day to day weather variations that we
experience. Despite, the fact that climate is simply a-teng average of many
weather events, it is often the impact of the latter (e.g., Hurricane Ketr2@®5,

Super storm Sandy in 2012, California drought of 2@0D34) that is more vividly
rememberedMarchi, 2015) In the pastfew decades, the term global warming was
used frequently to address changes in dienzattern however global warming is one

of the several outcomes of the climate change. Although other features of climate are
changing, they usually have been neglected in the literature reviews of this field.

Global warming describes as an averagesiase in temperatures near the
earthdés surface and in the | owest | ayer
the atmosphere contribute to changes in global climate patterns. In addition to global,
other significant outcomes of climate change aanges in precipitation, sea level
rise etc(Division of Energy and Climate, DNREC, 2014)

Climate change is described as any significant change in the measures of
climate persisting for an extdedtime span(decades or longer). Many climate models
project that future climate are likely to increase beyond the range of variability
experienced in the past. Historical data and trends may no longer be reliable indicators

for future climate condition@JS EPA, 2012)

of



2.1.1 Anthropogenic Activities and Climate Change

Humans are changing the composition of the atmosphere by adding carbon
dioxide and visible particulates, called aerosols, mainly by burning fossil fuels. Other
adivities add methane and nitrous oxide, which along with carbon dioxide are
greenhouse gases, so that they trap outgoing infrared radiation and warm the planet. In
addition to changing the atmospheric concentrations of gases and aerosols, humans are
affecing both the energy and water budget of the planet by changing the land surface,
including redistributing the balance between latent and sensible heat fluxes. Land use
changes, such as the conversion of forestsittovated land, change the charactersstic
of vegetation, including its color, seasonal growth and carbon cdqfiey et al.,
2005;Houghton, 2003}-or example, clearing and burning a forest to prepare
agricultural land reducesrbon storage in the getation, adds CO2 to the
atmogphere, and changes the reflectivity of the land (surface albedo), rates of
evapotranspiration and longwave emissi(@t®cker, 2014)From 1990 to 2013, the
tot al warming effect from greenhouse gases
atmosphere increased by 34 percent. The warming effect associated with carbon
dioxide alone increased by 27 perc@ubited States Environmental Protection
Agency, 2014)

Greenhouse gases are defined as any of various gaseous compounds that
absorb infrared radiation, trap heat in the atmosphere, and contribute to the greenhouse
gas effec{Knutti, 2010) These include: CO2, methane (CH4), nitrous oxide (N20),
and fluorinated gases-@ases, which include hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), and sulfur hexafluoride (SF6)). Greenhouse gases can
remain in the atmosphefor varying lengths of time, from a few years to thousands of

years. Consequently, the concentration of greenhouse gases increases over time. Water



vapor is also considered a greenhouse gas in that it contributes to the warming of the
earth, primarily beause of the feedbacks related to increasing tempergRivesion

of Energy and Climate, DNREC, 2014here are several different sources

contributing in emission of greenhouse gases. For pbeanm the United States

electricity generation is the largest source of greenhouse gas emissions, followed by
transportation. Greenhouse gas emissions caused by human activities increased by 5
percent from 1990 to 2012. However, since 2005, total Uegnfpouse gas emissions

have decreased by 10 perc@united States Environmental Protection Agency, 2014)

2.1.2 Greenhouse Gases

As energy from the sun reaches the earth, it warms the land and ocean surface.
As the earthdéds surface warms, it radiates
as terrestrial or longwave radiation. Greenhouse gases in the atmosphere absorb some
of tha outgoing terrestrial radiation,andrea di at e it back toward t
creating a i gDiwsiemohEnerg and Elimate, DNR&EC, 2014)
Albedo (reflectivity) effect isa positive feedback that can cause less radiation
absorbed by the earth surface. Ice and snow have a higher albedo or reflectivity than
vegetation, soil, or water. As more of the land surface is covered by ice or snow, more
solar radiation is reflected &pace, less is absorbed by the surface, and temperatures
decrease. Cooler temperatures lead to more ice growth, more reflection of solar
radiation back to space, and even cooler temperatieision of Energy and
Climate, DNREC, 2014)in addition, some aerosols increase atmospheric reflectivity,
whereas others (e.g., particulate black carbon) emagtbsorbers. Indirectly,
aepsols also affect cloud albedo, because many aerosols serve as cloud condensation

nuclei or ice nuclei. This means that changes in aerosol types and distribution can

1C



result in small but important changes in cloud albedo and lifetime. Clouds play a
critical role in climate because they not only can increase albedo, thereby cooling the
planet, but also because of thearming effects through infrad radiative transfer.
Whether the net radiative effect of a cloud is one of cooling or of warming depends on
its physical properties (level of occurrence, vertical extent, water path and effective
cloud particle size) as well as on the nature efdloud condensation nuclei

population (Stocker, 2014)

2.1.3 Climate Change Stresors

There are many indicators of climate change. These include physical responses
such as changes in the following: surface temperature, atmospheric water vapor,
precipitation, severe events, glaciers, ocean and lanamc sea levéStocker,
2014) In addition, there are several climate stressors caused by climate change such as
sea level rise, flooding, increased temperature etc. The key point is that a single
climate stressor can result in a range of impdtts also important to note that the
same type of change (e.g., warming air temperatures) can cause seemingly opposite
effects depending on local topography, the season, urbanization, and other factors.
Consider the case of winter precipitation in aaaghat typically experiences snowy
winters. On the positive side, warmer winters throughout the United States may
translate into less need for snow and ice removal for many airports. Conversely, in
some locations, warmer temperatures may result in a@ase in ice events (as snow
events are replaced by rain, freezing rain, and sleet), presenting more severe adverse
impacts in some locations. It is important to understand the range of impacts that

changing climate may cau@darchi, 2015)

11



Three of the most important climate change stressors are thoroughly described

in this chapter.

2.1.3.1 Sea Level Rise and Flooding

Sea level rise and the associated increase in frequency and intensity of storm
surges and flooding incidees are perhaps among the most worrying consequences of
climate change, especially for coastal af&asetse and Rietveld, 20Q9)

Ocean levels have always fluctuated with changes in global temperatures.
During the ce ages when the earth was 9°F (5°C) colder than today, much of the
ocean's water was frozen in glaciers and sea level often was more than 300 feet (100
meters) below the present leyEkennett, 1982ldale, 1985)Conversely, during the
last interglacial period (100,000 years ago) when the average temperature was about
2°F (1°C) warmer than today, sea level was approximately 20 feet higher than the
current sea levéMercer, 1968)

Many studies suggest that during the last century, worldwide sea level has
risen 4 to 6 inches (10 to 15 cenditers)(Barnett, 1984;Fairbridge and Krebs, 1962)
Much of this rise has been attributed to the global warming that has occurred during
the lastcentury(Gornitz et al., 1982;Meier, 1984)

Hughes and Bentley (1988ftimated that a complete disintegra of West
Antarctica in response to global warming would req206 to 500year period, and
that such a disintegration would raise sea level 2Q(8®rith, 1990)

Global warming from the greenhouse effect caualde sea level
approximately 1 meter by thermal expansion of the upper ocean layers, melting
mountain glaciers, and causing ice sheets in Greenland to melt or slide into the oceans.

The frozen parts of the planet, known collectively as the cryospheraffacted by,
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local changes in temperature. The amount of ice contained in glaciers globally has
been declining every year for more than 20 years, and the lost mass contributes, in
part, to the observed rise in sea level. Snow cover is sensitive to shange
temperature, particularly during the spring, when snow starts to melt. Spring snow
cover has shrunk across the northern hemisphere since the 1950s. Substantial losses in
Arctic sea ice have been observed since satellite records began, particukelimae
of the minimum extent, which occurs in September at the end of the annual melt
season. By contrast, the increase in Antarctic sea ice has been ¢&tatiker, 2014)
Climate change could also affectésea level by changing ocean currents, winds,
and atmospheric pressure; no one has estimated these iggraitts 1990) Human
modification of the hydrologic cycle could also affect sea level rise. Sequestration of
water on land in reservoirs and through irrigation losses could exceed amounts
transferred seaward by groundwater mining and increased runoff due to urbanization
and deforestatiofVivien Gornitz, 2000) Although most studies have focused on the
impact of global warming on global sea level, the greenhouse effect would not
necessarily raise sea level by the same amount everywhere. Removal of water from
the world's ice sheets would move the earth's ceftgravity away from Greenland
and Antarctica and would thus redistribute the oceans’ water toward the new center of
gravity (Smith, 1990)

The range of future sea level is uncertain as result of the varying projections of
temperature increase, rate of thermal expansion, and anticipated melting-lo st
ice. Because of these series of uncertainties, scenario analysis is frequently used fo
assessing future sea level conditi@dsrchi, 2015) In majority of the climate and sea

level rise projections there are two or more scenarios which represent high, medium or
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low prediction. The lower scenariospresent a future in which people shift to clean
energy sources in the coming decades, reducing emissions of carbon dioxide (COZ2)
and other greenhouse (hépping) gases that are causing climate to change so
quickly. The higher scenarios represent areiin which people continue to depend
heavily on fossil fuels, and emissions of greenhouse gases continue tDyr0on
of Energy and Climate, DNREC, 2014)

The land slope especially alongasts are one factors that affects the amount
of rising sea level in different regions. The visible part of the beach is much steeper
than the underwater portion, which comprises most of the active "surf zone". While
inundation alone is determined by thepe ofthe land just above the water, Bruun
(1962)and others have shown that the total shoreline retreat from a sea level rise
depends on the average slope of the entire beach profile. For instance, one meter rise
could drown approximately 25t0 80% bfe U. S. coastal wetl ands.
ability to survive would depend largely on whether they could migrate inland or
whether levees and bulkheads blocked their migration. This amount of rise could
inundate 5,000 to 10,000 square miles of drylarsthdres were not protected and
4,000 to 9,000 square miles of dryland if only developed areas were protected. A rise
in sea level would enable saltwater to penetrate farther inland and upstream into rivers,
bays, wetlands, and aquifers. Salinity increasaslavbe harmful to some aquatic
plants and animals, and would threaten human uses of (Batéh, 1990)

Sea level rise has direct and indirect effects in coastal regions. Extreme
weather events are a key driver loé$e impacts. For example, coastal storms that
produce high waves and storm surge cause significant damage when they occur during

high tides. Rising sea levels amplify high tides, resulting in greater frequency,
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duration, and extent of coastal flooding.eBwelatively small increases in sea level

over the past several decades have contributed to higher storm surge and wind waves
(Dettinger et al., 2004 With respect to North America the Intergovernmental Panel

on Climate Change (2007a) report states that coastal flooding due to sea level rise and
storm surge is one of the most serious effects of climate change, especially along the
Gulf and Atlantic coast&ields etal., 2007) Some studies even predict that transport
infrastructure in some coastal areas along the Gulf of Mexico and the Atlantic will be
permanently inundated sometime in the next cer(fDinygerson, 2005)

Four reasons can be addressed as the causes of flooding due to sea level rise in
coastal regions: (1) A higher sea level provides a higher base for storm surges to build
upon. A tmeter sea level rise would enable ay&ar storm to flood many areastha
today are flooded only by a 18@ar $orm (Kana et al., 1984;Leatherman, 19842)

Beach erosion also would leave oceanfront properties more vulnerable to storm waves.
(3) Higher wagr levels would reduce coastal drainage and thus would increase

flooding attributable to rainstorms. In artificially drained areas such as New Orleans,
the increased need for pumping could exceed current capacities. (4) Finally, a rise in
sea level wouldaise water tables and would flood basements, and in cases where the
groundwater is just below the surface, perhaps raise it above the surface.

Evidences shouhat sea level rise, storm surges and flooding incidences will
become increasingly relevant forricus coastal regions around the globe. Studies that
analyze the impact of sea level rise on the transport system generally (if not all)
analyze the land elevation data by Geographical Information Systems (GIS) to show
the effects are likely substantiabfexample, many elements of the transportation

system in the US Metropolitan East Coast region lie at 6 to 20 feet above the current
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sea level, which is well within the range of future storm surge predictions assuming a
global sea level rise of 3 fe@lacob et al., 2007More recently, Jacob et al. (2007)
estimated that a meter global sea level rise would increase the frequency of coastal
storm surges and flooding incidences by a factor 2 to 10, with an averagéhafy

show that especially the lowest critical elevations of important infrastructure elements
in the New York metropolitan area arerek of being flooded more often and more

intensely(Koetse and Rietveld, 20Q9)

2.1.3.2 Intense Precipitation and Droughts

An extreme weather event such as tornadoes, severe thunderstorms, hurricanes,
derechos, droughts, extreme heat waves, coastal flooding, storm surge, and extreme
snowfall and rainfal(Marchi, 2015) is one that is rare at a particular place and/or
ti me of year. Definitions of oO6raredé vary,
be as rare as or rarer than the 10tBGih percentile of a probalyidensity function
estimated from observations. When a pattern of extreme weather persists for some
time, such as a season, it may be classified as an extreme climate event, especially if it
yields an average or total that is itself extreme (e.g., draardigavy rainfall over a
seasonjStocker, 2014)For some climate extremes, such as drought, floods and heat
waves, several factors such as duration and intensity need to benedrtbproduce
an extreme evergSeneviratne et al., 2012)

Climate records show that changes are already being observed in the amount,
intensity, frequency, and type of precipitati@ivision of Energy and Climate,
DNREC, 2014)Hydrological extreme events are typically defined as floods and
droughts. As global temperatures increase, the warming climate is expected to

increase precipitation in many areas, due to increased evapaatiatoud
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formation. Floods are associated with extremes in rainfall (from tropical storms,
thunderstorms, orographic rainfall, widespread ettvpical cyclones, etc.), while

drought is associated with a lack of precipitation and often extreme highregorpse

that contribute to dryingTrenberth and Shea, 200®)verall, changes in patterns of
drought and flooding are complex. In some regions, the extremes of wet and dry
climate have a greater impact than aesin average precipitation. Heavy rain events
have increased in many areas, even where average or total amounts of precipitation
have decreased. The amount of rain falling in the heaviest rain events has increased by
roughly 20 percent over the past aegt this trend is expected to continue, with the
greatest increases in the wettest af¥aac et al., 2007)

There is a direct influence of global warming on changes in precipitation and
heavy rains. Increased heatingds to greater evaporation and thus surface drying,
thereby increasing intensity and duration of drought. However, the-haliding
capacity of air increases by about 7% per
water vapor in the atmosphere, and thably provides the biggest influence on
precipitation(Trenberth and Shea, 2009he distribution and timing of floods and
droughts are most profoundly affected by t
the tropics and over much of the maditudes of Pacific countrig®iaz and
Markgraf, 2000) For instance, opposite phases of El Nifio/Southern Oscillation (the
interaction between the atmosphere and ocean in thiedtd’acific that results in a
somewhat periodic variation between beloarmal and aboveormal sea surface
temperatures and dry and wet conditions over the cofiséew years) were shown
by Trenberth and Guillemao play a role in the 1988 droughtda1993 floods in
North America. They showed that both the 1988 drought and 1993 floods developed
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as the result of a change in the large scale atmospheric circulation in the Pacific and
across North America that altered the storm tracks into North America.

Precipitation has generally increased at high northern latitudes north of about
40 UN over the twentieth century and decr e
subtropics, and especialyr om 10 US t o 3(Ibhkdlet &.52608)nFi gur e
particular, it has become significantly wetter in the eastern parts of North and South
America, northern Europe, and northern and central Asia, in part, because higher
temperatures increase watelding capacity and moregxipitation falls as rain
instead of snowTrenberth and Shea, 200But drier in the Sahel (the arid area on the
south wing of the Sahara desert that stretches across six countries from Senegal to
Chad), the Mditerranean, southern Africa, and parts of southern Asia. In the more
northern regions, more precipitation falls as rain rather than @doawles et al.,
2007;Mote, 2003) The liquid precipitabn season has become longer by up to three
weeks in some regions of the boreal high latitudes over the last 5QJees et al.,
2007)owing, in particulato an earlier onset of spring. In summary, the patterns of
precipitation change have developed a distinctive pattern whereby higher latitudes
have become wetter and the subtropics and much of the tropics have become drier
(Trenberth and Shea, 2005)

An analysis of the fuie climate simulations by the latest generation of
coupled climate modelSun etal.,, 200 hows t hat gl obally for e
warming, atmospheric precipitable water increaseld¥% and daily precipitation
intensity increases Y2%, whereas daily precipitation frequency decreases by 0.7%.
However, for very heavy precipitation which can be defined as more than 50mm per

day, the percentage increase in frequency is much largemtiraensity (31.2% vs.
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2.4%) so that there is a shift toward increased heavy precipitation. As temperature
rises, the likelihood of precipitation falling as rain rather than snow increases,
especially in autumn and spring at the beginning and end of tiaesgason, and in
areas where temperatures are near freezing. Such changes are already observed in
many places, especially over land, in middle and high latitudes of the Northern
Hemisphere, leading to increased rains but reduced snow, and consequently
diminished water resources inmsmer, when they are most needKdowles et al.,

2007;Mote, 2003)

2.1.3.3 Temperature Change

Concentrationsof heditr appi ng greenhouse gases are
ailmbsphere. I n response, average temperatur
expected to continue rising. However, because climate change can shift the wind
patterns and ocean currents that drive the
warming nore than others, and some have experienced ca®imted States
Environmental Protection Agency, 2014)

Based on one study, carbon dioxide concentration increased from 190 (ppm) in
800,000 BC to around 310 (ppm) in 1950. However, CO2 concentration increased by
almost 90 (ppm) between 1950 and 2013 which shows a drastic changgthis
short time spafLins, 2012) This proves that in recent gmles the production of
carbon dioxide has increased rapidly due to various reasons such as uncontrolled
industrial activities.

The increases in surface air temperature and surface absolute humidity result in
even larger increases in the heat index (a nmeasfithe combined effects of

temperature and moisture). The increases in surface air temperature also results in an
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increase in the annual cooling degree days and a decrease in heating degree days
(Cubasch et al., 2001lf is important to note that warming has not been globally
uniform. The recent warming has been greatest between 40°N and 70°N latitude,
though some areas such as the North Atlantic @beae cooled in recent decades

(IPCC Forth Assessment Report, 2Q07)

2.1.3.4 EI Niflo and ENSO

El Nifio and the Southern Oscillation, also known as ENSO is a periodic
fluctuation in sea surface temperature (El Nifio) and the air pressure of the overlying
atmosphere (Southern Oscillation) across the equatorial Pacific Ocean.

The Southern Oscillationedcribes a bimodal variation in sea level barometric
pressure between observation stations at Darwin, Australia and Tahiti. It is quantified
in the Southern Oscillation Index (SOI), which is a standardized difference between
the two barometric pressurelormally, lower pressure over Darwin and higher
pressure over Tahiti encourage a circulation of air from east to west, drawing warm
surface water westward and bringing precipitation to Australia and the western
Pacific. When the pressure difference weakevhich is strongly coincidental with El
Nifio conditions, parts of the western Pacific, such as Australia experience severe
drought, while across the ocean, heavy precipitation can bring flooding to the west
coast of equatorial South America.

Although the exact initiating causes of an ENSO warm or cool event are not
fully understood, the two components of it, sea surface temperature and atmospheric
pressure, are strongly related. During an El Nifio event, the easterly trade winds
converging across the egjorial Pacific weaken. This in turn slows the ocean current

that draws surface water away from the western coast of South America and reduces
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the upwelling of cold, nutrientich water from the deeper ocean, flattening out the
thermocline and allowing wan surface water to build in the eastern part of the basin.

The strengthening and weakening of the trade winds is a function of changes in
the pressure gradient of the atmosphere over the tropical Pacific. lronically, the
warming of the sea surface woitksdecrease the atmospheric pressure above it by
transferring more heat to the atmosphere and making it more buoyant. So, in
summary, the pressure gradient affects the sea surface temperatures, and the sea
surface temperatures affect the pressure gradient

The connection between the Southern Oscillation and precipitation is also
manifest in the quantity of lofigvave (e.g., infrared) radiation leaving the atmosphere.
Under clear skies, a great deal of the lomgve radiation released into the atmosphere
from the surface can escape into space. Under cloudy skies, some of this radiation is
prevented from escaping. Satellites can measure the amountio&regradiation
reaching space, and from these observations, the relative amount of convection in
different parts of the basin can be estimated.

In addition, the thermal expansion of the warming water in the eastern part of
the basin measurably raises sea level in these regions, and this change in sea level can
be measured by satellite sensors. Theref@mgatons in sea level are good indicators
of the presence of an El Nifio. During an El Nifio, sea level in the eastern Pacific is
well above average, while during a La Nifia, the increased flow of cold deep water to

the surface acts to lower the sea level.
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2.2 Climate Change Impacts on Human Health

Recognition that climate change can affect human health in numerous ways is
a recent development that represents the depth of scientific knowledge. Since centuries
ago climatic disasters distort communities gngulations causing famine, infectious
diseases, floods, social collapse and disappearance of whole populations, etc. In some
case, it causes new health threats and in other cases it exacerbates existing health
threats. Age, economic resources and locatiditate the level of risk for different
people. Climate change is also likely to affect biodiversity and the ecosystem goods
and services that we rely on for human health. Direct impacts of climate change are
exposure to weather extremes such as heasaawe winter cold, increase in extreme
weather events like floods, cyclones, storm surge and drought, increased air pollution
and production of aeroallergens. Indirect impacts include economic and political
disruption such as effect on regional food yieddsl water resources. Modeling of
climate change demonstrates that there will be an increas&0865n future underfed
people(McMichael et al., 2006)In the longer term and with considerable variation
betwea populations as a function of geography and vulnerability, these indirect
impacts are likely to have greater magnitude than the more @actpbelLendrum

et al., 2003)

2.2.1 Temperature Rise

The IPCC, intergoernmental panel for climate change, estimates about two
degree Celsius rise in global average warming by the end of the cépatryand
Hatch, 2014) The unusually rapitemperature rise since the ri@70s is
substantially attributable to this anthropogenic increase in greenhouse gases)

(McMichael et al., 2006)There are numerous adverse climate events associated with
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increase in temperature. High temperature expsdivaporation of moisture from soil
causing droughts. On the other hand, warm air preserves humidity resulting in intense
precipitation andlooding (Patz and Hatch, 2014Both rising temperature and

increase imainfall will decline the air quality of indoor areas by rising the probability

of growing indoor fungi and molds which lead to increase in respiratory illnesses such

asthmarelated conditiongJohn Balbus, 2014)

2.2.2 Heat Wave

From 1999 through 2009, 7800 deaths are recorded in United States caused by
exposure to extreme hg@vhite House, 2014)As temperature continues to rise due
to climate change, heat waves are expected to leeowore frequent, intense and
longer lasting in coming decades. Extreme heat increases cardiovascular,
cerebrovascular, respiratory and kidney diseases and deaths from heat stroke and other
related conditions. Recently, variability in climate change inreuhas been studied.
Small changes in temperature variability, along with a shift in mean temperature can
greatly increas the frequency of extreme héltcMichael et al., 2006)

Urban and notwurban populationa differently towards heat waves. People
living in urban environment are at greater risk than those who live huriam
regions. Two major factor cause this discrepancy, first inefficient housing and second,
urban heat island effect. Inner urban envin@mt, with high thermal mass and low
ventilation, absorb and retain heat which results in higher temperature than

surrounding swurban and rural areas.
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2.2.3 Flood

Increase in both extreme precipitation and total precipitation result in increase
of severe flooohg events in certain regions. The most frequent natural weather
disaster was flooding (43%), killing almost 100,000 people and affecting over 1-2
billion people(McMichael et al., 2006)in 2010, Flood has beeaported the deadliest
among other natural disasters by having 175 million victims. Immediate effects of
flooding are physical injury, morbidity and mortality. In some cases, flooding may
lead to mobilization of dangerous chemicals from storage or re@attoh of
chemicals already in the environment, e.g. pesticides. In addition to immediate health
hazards associated with extreme precipitation events when flooding occurs, other
hazards can often appear once a storm event has passed. Following flodmhrfand
illnesses, diarrheal diseases, respiratory diseases andenterdisease transmitted
by mosquitos and mice like Malaria, and Dengue fevee lii@en reported. As a result
of overflowing water excessive rainfall also facilitate entry of human eyagmal
wastes and agricultural field pollution in to waterways and drinking water supplies,

increasing the risk of watdrorne diseases.

2.2.4 Drought

Droughts associated with climate change may lead to population displacement
and more environmental refugdgétaines et al., 2006)-amine and malnutrition are
the results of droughts and crop failure. Nelg®09)found that by 2050 yields of
staple crops would decline in developing countries and that child underweight wou
be approximately 20 percent higher, equivalent to approximately 25 million children
being affecteqNelson et al., 2009).ong periods of high temperature are associated

with occurrence of wildfires in some ae Wildfires contain particulate matter,
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carbon monoxide, nitrogen oxides and volatile organic compounds that can

significantly reduce air quality.

2.2.5 Aeroallergens

As frostfree days and air temperature increase due to climate change, the
production of plattbased allergens would be greater. For example, in some
communities in northern states the length of ragweed seasons has infféaised
House, 2014)Experimental research has demonstrated that doubling CO2 lerals f
300 to 600 ppm causes a fdoid increase in the production of ragweed pollen.
Pollenrelated allergies have been increased because of longer pollen season and
greater pollen concentration. In addition, asthma episodes that lead to diminish

productivty and loss of school days will increase.

2.3 Summary of the Chapter

Climate refers to weather patterns in a long period of time and climate change
refers to any extreme changes in these patterns. Over past centuries especially last
century, human activitiesalve caused drastic changes in weather patterns by
increasing atmosphere temperature. Anthropogenic activities like transportation
produce cast amount of greenhouse gases (carbon dioxide, methane, nitrous oxide,
fluorinated gases, perfluorocarbons, andwsutexafluoride) which eventually result
in increased temperature.

Increased temperature has caused different climatic stressors such as sea level
rise, more frequent flooding, intense precipitation, droughts, and heat waves. Different
regions in the wod are experience different climate change stressors for instance

while in Mid-Atlantic region sea level rise in coastal areas is of a great importance,
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droughts and its consequences are noticeable. In this chapter of the thesis the climate
change stressoese addressed and a comprehensive literature review is performed for
each of the stressors.

In addition, how these climatic extremes will affect human health is discussed
in this chapter. As it was mentioned earlier floods, droughts, and other climagecha
consequences have positive and negative influences on human life and health. This

chapter explained these effects in details.
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Chapter 3

CLIMATE CHANGE AND TRANSPORTATION

3.1 Climate Change and Transportation

As Environmental Protection Agency reported, transportation is responsible for
about onehird of carbon dioxide emissions in the United Stétesckstad and Cook,
2012) In addition to carbon dioxide, transportatmontributes to the emissions of
other greenhouse gases. As result, most of the attentions and efforts are towards
mitigations and reducing the effects of transportation in emitting greenhouse gases
(Valsson and Ulfarssopto decrease its adverse consequences like climate change.
While the technologies used in motor vehicles continue to improve in greenhouse gas
emission efficiency, the increasing weight and power of vehicles that comprise the
globalfleet countetbalances these increases in efficiency, and, at the same time, the
world auto fleet continues to grow in number, particularly in the developing world
(Love et al., 2010)

It is undeniable that climatdange is happening with the pace that its impacts
are tangible especially on transportation infrastructures. Thus, along with mitigation
plans to lower the speed of climate change happening, adaptation planning is crucial to
maintain the resilience of trgportation infrastructures.

Decisions relating to the maintenance, redesign, or retrofitting the existing
transportation infrastructures, and design of new ones in response to climate change
stressors will affect whether the transportation system workgegdyoor poorly(TRB,

2008) Based on the current climatic knowledge five climate changes or weather
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events have been addressed as the ones that have the most drastic impacts on
transportation. These five stressors areir(d@eases in very hot days and heat waves,
(2) increases in arctic temperatures, (3) rising sea levels, (4) increases in intense

precipitation events, and (5) increases in hurricane intefi$RB, 2008)

3.1.1 Climate Change and &rface Transportation

Different types of climatic and weather events affect surface transportation in
different ways. Surface transportation is usually considered as vehicles on roadways,
and trains. Therefore, the transportation infrastructures that begiffected are rail
lines, bridges, tunnels, and roadways.

Sea level rise will cause more frequent interruption of roadway traffic and
railroads in coastal regions and kying lands. This climate change stressor also
causes inundation of roads, railds and tunnels in lodying regions(TRB, 2008)

Sea level rise will make storm surges more frequent and intense which cause

temporary inundation of transportation facilities, damage to pavements and ralil
substructure, anfinally chain disruption of roads, railroad, port, and airgbave et
al., 2010)

Intense precipitation usually affects roadway traffic condition due to more
congestion which consequently results in increase oflttiave. Unusually heavy rain
leads to reduction in traction. Although this phenomenon will increase in the number
of vehicles collision and accidents, increased precipitation appears to decrease
accident 6s sever i tmnberofinutie apddasalitiegLoveeetal;, af f ect
2010) Compared to a day without rainfall 1.5 to 3 cm of rainfall will fatalities by

8.6%(Leard and Roth, 2015Ro0ad and railroad flooding, anaudslide associated
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with heavy rainfall would cause interruption of transportasgstemgMcGuirk et al.,
2009)

As it was stated earlier, one of the key features of climate change affecting
surface transpaation is increased temperature or in the other word heat wave. This
stressor has severe impacts especially on infrastructures such as bridges. Thermal
expansion of bridge joint and pavement, asphalt rutting, and railway track buckling are
among theinfrastuct ur es ¢ damages due to extreme
temperature also change commuter travel behavior. For instance, one study that was
done in Toronto on the impact of weather on five modes of transportation, auto drive,
auto passenger, trandiike, and waldSaneinejad et al., 2012)he travel data for
this study was obtained from the 2001 Transportation Tomorrow Survey (TTS). Based
on this research for six temperature change scenarios traveldrettzamnges
drastically in each modg&aneinejad et al., 201Based on this study the most drastic
changes in the number of trips due to increased temperature, belongs tollsking.
increase in temperature neases biking by 3%, 2 increase in temperature increases
biking by 5%, 33 increase in temperature increases biking by 8%b,iAcrease in
temperature increases biking by 1198, Sncrease in temperature increases biking by
14%, and 8 increase in temperature increases biking by Il7émperature change
has less effect on walking. For instance, increase in temperature increases

walking less than 1%, ands36 increase in temperature increases walking by 2.5%.
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3.1.2 Climate Change and Air Transportation

Aircraft contribute to climate change in two principal ways. First, through the
emission of greenhouse gases such as CO2, NOx and radiatively significant particles
such as soot, and second through the generation of contrails which in tunaweagn
impact on the global heat balar{t®ve et al., 2010)Thus, finding ways to reduce the
amount of energy consumption by aircraft will lower negative environmental
footprints. Improved weather forecasts, pr@ddn conjunction with improved air
traffic management, offer opportunities to reduce fuel burn. The benefits can flow
from number of areas. Improved destination terminal forecasts lead to lower amounts
of fuel being carried and, all things being equagatér aircraft burns less fuel than a
heavy one. Improved wind forecasts provide an opportunity for airline to maximize
their tailwind components through the choice of track and flight gwele et al.,

2010)

Climate change stressors (e.g. sea level rise, flooding, intense precipitation,
and heat waves) influence air transportation from two points of view. First, they cause
damage and deterioration to runways and other airport infrastructures. Second, these
eventsd srupt airportdéds services ranging from
level rise permanent inundation of runways. Wind speed and visibility are the two
most important weather features in aviation sector which can be influenced by climate
change A good example of economic loss due to different types of bad weather is San
Francisco Inérnational Airport. A study by Eads et 2DQ0) shows that poor visibility
in the summer months and rain storms in the winter moétahd to substantial delays
and numerous cancellations. Compared to good weather, cancellations per day
increase by a factor 2 to 3 when weather is bad in the morning, and by a factor 3 to 4

when weather is bad all day.
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3.1.3 Climate Change and Maritime Transportation

International shippingh 2007 accounted for about 2.7 per cent (870 million
tonnes) of the global manmade CO2 emissions, and based on medium emission
scenarios by 2050, in the absence of reduction policies, emissions produced by
maritime transportation may grow 150 to 250 pamtdcompared to 2007 emissipns
due to growth in world trad@uhaug et al., 2009)

There are serious efforts in shipping industry to reduce the amount of
emissions through International Maritime Organization (IMOpl&n which
addresses greenhouse gas emissions from trading goods by ships internationally, has
been made by IMO. This plan is committed to reduce emissions through rules and
regulations and at the same time promises a robust trading gysteeret al., 2010)

The I nternational Maritime Organi zati or
substantial potential for GHG emissions in international shipping both by technical
regulations and operational strategies. These mitigatiategies are two sided: first
by reducing the speed on which ships are operation that cause significant decrease in
emitting greenhouse gases this is called slow steaming. The second strategy is
designing the engines in a way which produce less emissimhbe more
environmental friendlyLove et al., 2010)

Maritime transportation like other modes of transportation has reciprocal
relationship with climate change and global warming. This means that climate change
hasadverse effects on this mode. Lowering the water level on rivers due to droughts
and less precipitation in many regions of the world such as middle east and Africa
makes shipping and sea transportation impossible. This has socioeconomic impacts on

societes in these regions.
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3.1.4 Extreme Weather Events and Transportation

As it was mentioned in previous section, heavy rainfall will increase accidents
and traffic casualties. Although these accidents are caused by a multitude of factors
including driver error andangerous driving, the influence of weather on accidents
and disruption is a major contributing factor, with over 20% of accidents being
associated with the effects of meteoroldggwards, 1999a)As a sector, emsport is
almost continuously subjected to meteorological hazards which impact upon the
efficiency of its operationérhornes, 1992)nd cause injuries and fatalities across all
modes(Edwards, 1999b)The impacts of raifAndrey et al., 2003;Changnon, 1996)
wind (Baker, 1993)high temperature§Chapman et al., 2006;Dobney et al., 2009)
ice and snowChapman and Thornes, 200&ve been well documented, and affect
road, rail and water transportatiGraroszweski et al., 2010)

Preliminary studies have highlighted the range of impacts that predicted
climate change will have on all modes of transportation. This includes direct impacts
on vehicles (e.g. heavy rain reducing tiriction or increased winds overturning
heavy goods vehicles) as well as impacts to hard infrastructure (e.g. rail cuttings which
may subside causing hazards and costs in repairs). However, there are also potential
benefits and positive effects includithe reduction of cold weather hazards such as
ice and snow, all of which must be considered when ensuring a resilient future
transport network, again emphasizing the need for a formal asse¢3areszweski et
a., 2010)

Andrey et a2003 show that the relative risk of collisions increases for every
type of precipitation event in Canada while Andrey shows that collision rates for those
precipitation events not involving snowfall are generadigréasing. MGuirk et al

(2009 note that heavy rains also lead to road and railway flooding and mudslides that
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can further disrupt transportation systems. A similar situation has been reported more
recently in Australia, with up to 200 train cancellations per dagarsummer of 2009

as extreme heat led to buckling of lines throughout the above ground rail network.
Clearly rail infrastructure faces some major challenges globally if these two examples
are representative of the issues more generally. Although coastdhition by global
sealevel rise will be a problem for unprotected transportatioragtfucture in low

lying areas, Gornitz et al982)show that the most devastating impacts are likely to

be associated with changes in extreme sea levels resultinghfegmassage of storms

in coastal regions, especially as more intense tropical andtexpieal storms are

expectedLove et al., 2010)

3.2 Climate Change and NorMotorized Transportation

Sidewalks, bike lanes, and trails can all be used for transportation, recreation,
and fitness. There are several benefits associated with the development of non
motorized transportation in a society. Some of these advantages are economic, such as
increasedevenues and jobs for local businesses, and some aeronomic benefits
such as reduced congestion, better air quality, safer travel routes, and improved health
outcomes. United States is currently experiencing high unemployment rate,
unsustainable us# carbonbased energy, and a national obesity epidemic. All three
of these problems can be partly addressed through increased walking and cycling.
Providing pedestrian and cycling infrastructure for the purposes of commuting,
recreation, and fitness, @aguably more important than ever before. In addition,
designing and building infrastructure suitable for pedestrian and bicyclists can also

alleviate the problem of unemployment, by creating jobs for engineers, construction
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workers, and workers who produthe asphalt, signsn@ other construction materials
(Ahmed et al., 2010)

Two factor of temperature and humidity have substantial impacts on the
pedestrian volume. Extreme temperatures (very cold or very hpetatares)
decrease pedestrian volume drastically with alimegar pattern which makes
pedestrian travel behavior more complicated. For instance, weather condition is
responsible for about 30% of variation of pedestrian volume during noon, or
precipitation reduces the volume by 13% and winter weather causes 16% of reduction
in the same measu(dhmed et al., 2010)

There are numerous studies addressing weather condition such as precipitation
or changesn temperatte on cycling. BotiPhunget al(2007) andRichardsor(2000)
explored how weather variations affect bicycle ridership in Melbourne, Australia. Rain
was identified as the most influential weather parameter which significantly decreased
commuting cyclist vaimes. These two researches, found that rainfall has-anear
effect.Richardsor(2000) identified that daily rainfall of around 8 mm, reduces cyclist
volumes by about 50% compared to days when tisare rain. On the other hand,
Phunget al(2007) found that light rain (defined as daily rainfall less than 10 mm)
prohibit between 8 and 19% of all cyclists from using this mode of transportation
while heavy rain (defined as daily rainfall greater than 10 mm) prohibit about one
third more (13 to 25%). Airemperature has been identified to have alim@ar and
nonsymmetrical relationship with commuter cyclist volume. By reviewing multiple
studies in this area, a conclusion can be made that perfect temperature for riding is
between 25°C and 28°C.In additi, based on these studies as temperature rises above

the perfect temperature, cyclist volume decreases drastically.
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Active mode of transportation is the most exposed mode compared to other
means of transportation. This makes wind and wind speed anather that affect
walking and cycling behavior. For example, ridership on the Bay Trail, that locates
near the coast of Port Phillip Bay, was the most sensitive to wind change. Strong wind
(defined as 4®2 kph) reduced the volume of commutgclist by béween 11 and
23% (Phung and Rose, 2007)

3.3 Mitigation to Climate Change

Mitigation can be defined as strategies, regulations, policies and actions to
reduce greenhouse gas emissi@ay Center on Global Climate Change, 2009)
There are different sets of mitigation strategies for different modes of transportation
like energy efficiency techniques, land use changes aligned with smart growth, use of
renewable eergy such as wind, solar, geothermal, or hydropower. There are different

mitigation strategies for each mode of transportation.

3.3.1 Road Mitigation

One of the most effective methods of reducing greenhouse gas emissions is
encouraging public transport like lmss trains, and active mode of transport (walking
and cycling). Increasing theipe of car ownership or fuehnableet al(2005) stated
that a 10% increase in fuel price leads 8% reduction in travel. Also, increase in
tolling is another way oéncouraging drivers to shift from travelling their own cars to
use of public tranmortation (Chapman, 2007These sets of strategies will decrease
road congestion which is known as one of the reasons of increasiagions.
Another aspect of surface transportation generating CO2 emissions is freight

movement. Dependence of freight transportation on trucks and heavy duty vehicles is
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one of the factors that exacerbates the environmental condition of this industry. Th

slow movement of heavy vehicles leads to more congestion which is identified as a

reason of increasing emission. According World Business Council for Sustainable
Development study on the world mobility and its sustainability, freight movement is

respondile for 43% of all the energy consumed in transportation. This proves the

importance of mitigation in this area. In recent years, manufacturers have made
significant progress in improving vehicl es
leading to 20% immvement in fuel efficiency of freight moveme@hapman, 2007)

Exploiting new routing and scheduling software program is also effective in making

freight transport more environmental friendicKinnon, 1999)

3.3.2 Air Mitigation

Air transport is the second more pollutant mode of transportation after vehicles
using diesel as fu¢Chapman, 20070ne of the most effective way of making
aviation more sustainable is through enacting policies in order to increase tax which
lead to shift to other modes of transportation that are more sustainable. Use of
alternative fuels or low carbon fuels for aircraft can be considered as a mitigation

strategy irthis area which is improving due to recent technologies.

3.3.3 Other Mitigation Strategies

Shifting the movement of passenger and freight by car and aircraft to other
modes of transportation such as ships, buses, rail, and active transportation is one of
the mehods of mitigation that widely acceptedChapman, 2007 Shipping is
known as a sustainable mode of good movement especially to overseas. However,

shipping can still become more environmental friendly by explpithodern engines
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which works with the latest technology, and more efficient hulls. These methods can
lower the CO2 emissions by 50%. Rail is considered as one the most sustainable
modes of transport. Although encouraging people to use trains and marerfactu
move their products by rail rather than cars will have substantial effect of reducing
GHG emissions, is a difficult mission. Active mode of transportation is called zero
carbon transportation. Walking and cycling is not only a mitigation factcalbat

making society more physically, and psychologically healthy.

3.4 Adaptation to Climate Change

Although mitigation efforts are necessary to decrease the amount of emissions
and reduce the rate of global warming and climate change, currently the consequence
of years of GHG production during last century is tangible throughout the world.

Therefore, to live with these consequences adaptation to different climate change
stressors should be done.

Cli mate change adaptati on iadjustaentfin ned by
natural or human systems in response to actual or expected climatic stimuli or their
effects which moderates harms or exploits

The adaptation process requires significant preparation in regards to the

following areas(Pew Center on Global Climate Change, 2009)

Risk assessment

Prioritization of projects

Solution development and implementation

Information sharing

Decisionsupport tools

Collaboraton across agencies, sectors, and geographic boundaries
Creativity in design

Funding and allocation of both financial and human resources

Too Joo Joo Too Too o o o
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An example of an adaptation strategy in response to rising sea level is shore
protection. Construction of dikesylgheads, and beach nourishment can prevent the
impacts of sea level rise such as flooding, eroding beaches, and inundation of low
lying coastal properties. Another adaptation effort against sea level rise is relocating
infrastructures instead of investitgthe maintenance of existing ones. The adaptation

strategy should be selected based on its associated costs and benefits.

3.5 Summary of the Chapter

As Environmental Protection Agency reported, transportation is responsible for
about onehird of carbordioxide emissions in the United States. Also, transportation
is responsible for the emissions of other greenhouse gases. Five types of climate
change impacts that have the most influence on transportation are increases in very hot
days and heat waves, iraises in arctic temperatures, rising sea levels, increases in
intense precipitation events, and increases in hurricane intensity.

Surface transportation is affected by these climatic stressors in different ways.
Sea level rise will cause more frequentiniption of roadway traffic and railroads,
and inundation of roads, rail lines and tunnels in-lpwg regions. Intense
precipitation causes increase in travel time due to congestion. As it was thoroughly
explained in this chapter one the most importénessors that affects infrastructure is
increase temperature. Also, it has a great influence on travel behavior for different
modes of transportation.

Air transportation has a reciprocal relation with climate change meaning that it
contributes to the prodtion of greenhouse gases which cause global warming and it
is impacted by the consequences of climate change. Climate change has two most

important effects on avian transportation. First, it results in damage and deterioration
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of facilities suchasrunwgy. Second, it causes disruption

various weather extremes such as storms. Maritime transportation is another mode that

has the same relationship with climate change which is discussed in this chapter.
Non-Motorized transportatioor in other word active transportation is defined

as walking or cycling. Sidewalks, walkways, bike lanes, and trails can be addressed as

facilities for this mode of transport. Climate change has drastic effects on this mode

since pedestrian and cyclistee more exposed to weather extremes. Temperature,

humidity, and precipitation are identified as weather measures that has the most effects

on pedestrian and cyclistsodo travel behavi c
The practice of reducing the amount of emissions is defined as noitigati

There are different sets of mitigation strategies for different modes of transportation

like energy efficiency techniques, land use changes aligned with smart growth, use of

renewable energy such as wind, solar, geothermal, or hydropower. In thisrchapt

summary of mitigation strategies for road transportation and other modes are

provided. Although these strategies will cause reduction in the production of

greenhouse gases and alleviate the climate change, the impacts of climate change are

already tagible all around the world. Thus, adaptation strategies are required to live

with these impacts for example road elevation is one method of surviving against sea

level rise. Several adaptation strategies are discussed in this chapter.
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Chapter 4

METHODOLOGY

4.1 Identified Climate Change Stressors in the State of Delaware

In this research the three most important climate change stressors that affect
surface transportation in general and trail and bike routes in particular are identified.
Sea level rise, flooding due #lacrease in storm surges and more frequent intense
precipitation, and increase in mean temperature along with heat waves are climate
change stressors that their effects on-matorized transportation are significant.
Since Delaware has a long coastat land several number of trails and bike routes
locate near coast the effect of rising sea level is considerable in this state. Although the
other two derivatives of climate change (more frequent flooding, and increased
temperature) have their own effects morrmotorized transportation facilities, this

researchds focus is on the influence of

4.2 Descriptions of Analyzed Data

To evaluate future sea level rise risks on transportation infrastructure in
Delaware a GeographidnformationSystem (GIS) was used to perform guantitative
spatial analysis. The input data used in the analysis consisted of roadway geospatial

data, topographic data, and sea level rise projections.
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4.2.1 Trails and Bike Routes Geospatial Data

The geospatial dataf existing trails in the state is directly obtained from
Delaware Department of Transportation (DelDOT). In this inventory, each trail is
associated with an I D. Trail és name, manac
type of operation (pedestriariciclists, pedestrian and bicyclists) are provided in the
data set. In order to, proceed with the Geographic Information Systems (GIS) analysis
geometric attributes of trails such as distance were added to the current inventory.

Bike routes are defined agadways that are considered safe for bicyclist. The
geospatial data of bike routes is obtained from assgifice Enterprise Geographic
|l nformati on System organization called AFi
classified based on the type of d@zy which could be statewide, regional, or
connector. Statewide bike routes are the ones that that run the length of the State of
Delaware from north to south. Regional bike routes run mainly east to west across the
state. Finally, connector bike routemnoect the regional and statewide bike routes.

This inventory was completed by adding geometric attributes of the features.

4.2.2 Topographic Data

A LiDAR -derived digital elevation model (DEM), with a horizontal accuracy
of 1 meter, was obtained from the Natib@&eanic and Atmospheric Administration
(NOAA). This digital elevation model (DEM) is a part of a series of DEMs produced
for the National Oceanic and Atmospheric Administration Coastal Services Center's
Sea Level Rise. The DEMSs created for this projestendeveloped using the NOAA
National Weather Service's Weather Forecast Office (WFO) boundaries. The DEM
includes the best available Lidar known to exist at the time of DEM creation that met

project specifications for the Philadelphia WFO, which inclutlescoastal counties
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of Delaware. These DEMs serve as source datasets used to derive data to visualize the
impacts of inundation resulting from sea level rise along the coastal United States and
its territories.
The DEM was used to estimate the elevatbtrails and bike routes
centerlines throughout the study area. This was done by using a mask operation in
ArcGIS where the DEM raster cells that intersected the trails and bike routes
centerline retained their value but all raster cells not interseictinge s e f aci | i t i es
centerline were set to NoData. The resulting raster dataset included elevation values

only along the centerlines.

4.2.3 Sea Level Rise Projections

As it was thoroughly explained in the literature review, rise of sea level till the
end of this entury is significant however there are uncertainty around the height of
rise because of different reason. For instance, if developing countries start the
mitigation process the amount of greenhouse gas emissions produced by different
industrial sectors Widefinitely decrease which have a tremendous positive effect on
global warming and climate change. Thus, political decisions can be count as one of
the sources of this uncertainty around climate change and sea level rise.

Therefore, National Oceanic aAdimospheric Administration (NOAA)
developed a model for sea level rise. In this model three scenarios, low, medium and
high are proposed for the sea level rise by 2100. The lowest scenario suggests that
there will be 2 (ft) rise in the sea level by the effithis century. The highest scenario
which represents the worst situation estimates that there will be 6 (ft) of sea level rise
by 2100 and the amount of sea level rise for the medium scenario recommended by

NOAA is 4 (ft).
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4.3 GIS-Based Analysis

In this regarch, a GIS model of sea level rise has been developed which
include several layers. The inventories containing trails and bike routes in the State of
Delaware were imported to the model. The sea level rise model containing three
projection developed bMOAA was added to the GiBased model. By applying the
intersection tool of the ArcMap (a GIS platform), the interactions between different
layers were identified. In this step of the analysis, number of trails and bike routes that
will be affected by thre different scenarios of sea level rise.

Each facility is investigated separately. The distance of inundation (distance of
trails and bike routes that will be under water) is estimated by the analysis done using
ArcMap. The maximum depth of water on eadfected facility is determined using
the GISbased analysis. By these two variables (distance of inundation and maximum
depth of inundation), a rank is allocated to a facility showing vulnerability of that
facility against sea level rise. If the distardenundation is minor and the maximum
depth of water is low for a certain facility, the facility (trail or bike route) can be
maintained and saved by a lmest adaptation strategy. In this situation, the facility
acquires a high rank. On other hand, @lity that loses a considerable length due to
land inundation and the maximum depth of water is significant needs tremendous
budget for adaptation. In this case, the facility will acquire a low ran showing that the

management of the facility should allbeaonsiderable funding to save it.

4.4 Vulnerability Assessment
The core goal of this research is assessing the vulnerability of trails and bike
routes in the State against different scenarios of sea level rise (low, medium, and

high). The assessment is basedwo factors: first the distance of the facility that will
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be under water due to rising sea level, and second the maximum depth of water on
each facility. The depth of water is important because the possibility of rehabilitation
and maintenance depenuis it. Based on these two measures, level of service for each
trail under different scenarios is decided. As it was mentioned earlier, the vulnerability
assessment of each facility is presented by the suggested level of service under
different sea level se scenarios. The level of service is determined by the following
tables based on the inundation mileage of the facility and maximum depth of water on
that facility. A facility could obtain a level service A to F based on different measures
for different ®a level rise scenarios.

The result of this vulnerability assessment can be used by the State DOT or
other organizations which are responsible for trails and bike routes management. For
example, i f a trail 6s | evmdnagenfentesogorationc e
could shut the trail down and invest in building a new trail in a location that will not

be in danger of rising sea level.
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Table4.1: Level of service estimation based on depth of water and length of inunftatiow SLR scenario

Inundation Distance (%)

0-10 1030 3050 5070 7090 90-100

Max'”;gg‘s %Z‘Lthl‘zit;’vater LOSA LOSA LOSB LOSD LOSE ge‘ﬁ/i%‘;
Low (2ft)
Maximum Depth of Water | o5 A |0sB LOSC LOSD Losf ~ utof
& More than 1 (ft) Service
Sea Level Rise Maximum Depth of Water | osa  LosB LOSD LOSE LosF U of
Projection Medium ess than 2 (ft) ervice
(4ft) .
Maximum Depth of Water LOSBE LOSC LOSD LOSE LOSE Out _of
More than 2 (ft) Service
Max'mllejg‘s ?rg:]tgo(‘;t;’vater LOSA LOSC LOSD LOSF LOSF ge%g‘;
High (6ft)
Maximum Depth of Water Out of

More than 3 (f) LOSB LOSC LOSE LOSF LOSF o .0




Chapter 5

RESULTS AND ANALYSIS

5.1 Analysis for Trails

Trails are considered as areas that motor vehicles are not allowed to use. Trails
are pathways that are designed to be suitable fommagorized transportation means
such as bicycle, skates, scooters, and pedestAant was mentioned earlier, the
ultimate goal of this research is to estimate the vulnerability of these facilities against
sea level rise in 2100. The results are classified by counties to be more convenient to

use for management corporations.

511 Assessmenbf Trail s6 Affection for Sea Level
The following table shows the number of affected trails under three different

sea level rise scenarios. The trails are classified by county so local government and

management agencies could péfaptation strategies and budget allocations

accordingly. It is observable that the number affected facilities in the Sussex county is

more than two other counties.
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Table5.1:Number of affected trails by sea level rise in the Delaware

Number of Affected Fadlities
under Three SLR Projections

County Total Number Low Medium High
of Trails (2ft) (4ft) (6ft)
New Castle 539 38 49 53
Kent 122 34 38 40
Sussex 248 76 113 128
512 Assessment of Trailsd I nundation Distar

The State oDelaware has 713.5 (mile) of trails. Figure 1, demonstrates the
total distance of affected facilities under three scenarios as well as the portion of the
land that will remain on land and the distance that is going to be inundated. The total
distance of th land that is going to be inundated for the high sea level rise scenario (6
feet) by the end of 2100 which is 103 (mile) is more significant than the inundation

distance for the low sea level rise scenario (2 feet) which is estimated to be 30 (mile).
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Figure5.1: Distance of affected trails by sea level rise in Delaware (mile)
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5.1.3 Damaged Trails under Sea Level Rise Projections

As mentioned, one of the objectives of this resemradtientifying those trails
that will be vanished due to different sea level rise projections. Following tables
represent completely collapsed trails. In these tables each trail is addressed by its ID,
and name. In addition, the facility distance anddtenty where it locates is

addressed in this table.

Table5.2: Fully inundated trails under low sea level ngejection(2 feet)

. . Distance of
Trail ID Trail Name Trail (mile) County
426 Peterson Refuge Boardwalk 0.312 New Castle
25 Bear Swamp 0.121 Kent
26 Boardwalk 0.219 Kent
78 Boardwalk 0.1% Kent
270 AREC Trail 0.18 Kent
287 St. Jones Reserve 0.171 Kent
288 Unnamed Trail 0.021 Kent
5 Unnamed Trail 0.046 Sussex
84 Natter Park Trail 0.08 Sussex
85 Natter Park Trail 0.08 Sussex
179 Canalfront ParlPathway 0.113 Sussex
717 Mispillion Riverwalk 0.0 Sussex
777 Governors Walk 0.016 Sussex
780 Governors Walk 0.048 Sussex
781 Governors Walk 0.02 Sussex
783 Memorial Park Loop 0.112 Sussex
Tota(lnlqjillz;ance 1.765
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Table5.3: Fully inundated trails under medium sea level psgection(4 feet)

. . Distance of
Trail ID Trail Name Trail (mile) County
2 Port Penn 0.152 New Castle
386 Connector 0.074 New Castle
426 Peterson Refuge Boardwalk 0.312 New Castle
24 Bear Swamp 0.138 Kent
25 Bear Swamp 0.121 Kent
26 Boardwalk 0.22 Kent
68 Raymond Pool 0.151 Kent
69 Shearness 0.13 Kent
185 Dirt Road 0.25 Kent
186 Unnamed Trall 0.034 Kent
270 AREC Trail 0.18 Kent
287 St. Jones Reserve 0.171 Kent
288 Unnamed Trail 0.021 Kent
743 Mispillion Riverwalk 0.078 Kent
477 Pedestrian Beach Crossing 0.026 Kent
5 Unnamed Trail 0.045 Sussex
84 Natter Park Trail 0.08 Sussex
85 Natter Park Trail 0.08 Sussex
107 Dirt Road 0.317 Sussex
109 Unnamed Trall 0.222 Sussex
176 Janosik Park Path 0.235 Sussex
179 Canalfront Park Pathway 0.113 Sussex
243 Connector 0.292 Sussex
245 Fred Hudson Road Trall 0.074 Sussex
273 Connector 0.034 Sussex
345 Connector 0.235 Sussex
347 Connector 0.017 Sussex
356 Gordons Pond Trail 0.051 Sussex
375 Unnamed Trail 0.008 Sussex
442 Photography Blind 0.303 Sussex
561 Richard Hall Memorial Park Path 0.112 Sussex
592 James Farm Ecological Preserve Tri 0.017 Sussex
717 Mispillion Riverwalk 0.032 Sussex
777 Governors Walk 0.016 Sussex
780 GovernorsWalk 0.048 Sussex
781 Governors Walk 0.022 Sussex
783 Memorial Park Loop 0.112 Sussex
Total Distance 4.52
(mile)
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Table5.4: Fully inundated trails under high sea level psejection(6 feet)

Trail ID Trail Name Distance of County
Trail (mile)

2 PortPenn 0.152 New Castle
117 Port Penn 0.515 New Castle
271 Delaware City Promenade 1.142 New Castle
386 Connector 0.074 New Castle
426 Peterson Refuge Boardwalk 0.312 New Castle

24 Bear Swamp 0.138 Kent

25 Bear Swamp 0.121 Kent

26 Boardwalk 0.22 Kent

67 Parsons Point 0.482 Kent

68 Raymond Pool 0.151 Kent

69 Shearness 0.13 Kent

78 Boardwalk 0.194 Kent
183 Boardwalk Trail 0.08 Kent
185 Dirt Road 0.25 Kent
186 Unnamed Trail 0.034 Kent
266 Unnamed Trail 0.259 Kent
270 AREC Trall 0.18 Kent
285 St.Jones Reserve 0.456 Kent
287 St. Jones Reserve 0.171 Kent
288 Unnamed Trail 0.021 Kent
467 AREC Trall 0.099 Kent
468 AREC Trall 0.335 Kent
476 Dune Crossing 0.023 Kent
477 Pedestrian Beach Crossing 0.026 Kent
478 Pedestrian Beach Crossing 0.022 Kent
566 Unnamed Trail 0.21 Kent
716 Mispillion Riverwalk 0.163 Kent
742 Mispillion Riverwalk 0.041 Kent
743 Mispillion Riverwalk 0.078 Kent

5 Unnamed Trail 0.045 Sussex

66 Burton Island Trail 0.951 Sussex

84 Natter Park Trail 0.08 Sussex

85 NatterPark Trail 0.08 Sussex
107 Dirt Road 0.317 Sussex
108 Refuge 2.757 Sussex
109 Unnamed Trail 0.222 Sussex
175 Broad Creek Greenway 0.067 Sussex
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Table 5.4: Continued

Trail ID Trail Name Distance of County
Trail (mile)
176 Janosik Park Path 0.235 Sussex
179 Canalfront Park Pathway 0.113 Sussex
180 Canary Creek Trail 0.641 Sussex
182 Sidewalk or Pathway 0.218 Sussex
242 Connector 0.207 Sussex
243 Connector 0.292 Sussex
244 Fred Hudson Road Trail 0.312 Sussex
245 Fred Hudson Road Trail 0.074 Sussex
246 Fred Hudson Road Trail 0.588 Sussex
248 Prickly Pear Tralil 0.016 Sussex
250 Prickly Pear Trail cubff 0.09 Sussex
252 Access Trall 0.051 Sussex
253 Access Trall 0.092 Sussex
256 Connector 0.019 Sussex
273 Connector 0.034 Sussex
275 Pathway 0.024 Sussex
278 Sidewalk or Pathway 0.492 Sussex
316 Sidewalk or Pathway 0.218 Sussex
345 Connector 0.235 Sussex
347 Connector 0.017 Sussex
351 Connector 0.363 Sussex
356 Gordons Pond Trail 0.051 Sussex
373 Sidewalk or Pathway 0.068 Sussex
374 Unnamed Trail 0.023 Sussex
375 Unnamed Trail 0.008 Sussex
440 Boardwalk 0.483 Sussex
441 Dike Trail 0.506 Sussex
442 Photography Blind 0.303 Sussex
444 Unnamed Trail 0.566 Sussex
446 Dirt Road 0.586 Sussex
524 Seaford Riverwalk 0.102 Sussex
561 Richard Hall Memorial Park Patt 0.112 Sussex
592 James FarmTEr;(i)llogicaI Preserv 0.017 Sussex
594 James FarmTEr;:(i)IIogicaI Preserv 0.17 Sussex
717 Mispillion Riverwalk 0.032 Sussex
777 Governors Walk 0.016 Sussex
780 Governors Walk 0.048 Sussex
781 Governors Walk 0.022 Sussex
783 Memorial Park Loop 0.112 Sussex
Total D_|stance 18.151
(mile)
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5.1.4 Level of Service for Sea Level Rise Projections

As it was explained in the previous chapter, the vulnerability assessment is
done for each facility separately based on the inundation distance and maximum depth
of water for three sea level rise projections (Low, medium, and high).

Table 6, representsl dhe elements of vulnerability assessment. This table
contains traildéds name, I D, |l ength, county,
length of inundation after sea level rise, maximum depth of water, and level of service
that was processed fone trail as a sample. For all existing trails throughout the State

this table is developed.
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Table5.5: Vulnerability assessment of a sample trail under three sea level rise

scenarios

Low Medium High

(2ft) (4ft) (6ft)

Distance on Land (mile)  ------ 0.024  -—-—--

Inundated Distance (mile) — ------ 0.077 = -——-

Trail's Name Seaford Land Loss (%) - 75.904  -—----

Riverwalk

Trail's ID 524.000 Min Elevation (ft) - 1.247 -

Distance (mile) 0.102 Max Depth (ft) - 2753 -
County Sussex Level of Service LOS A LOS F Out of
Service

The scope of this research covers trails and bike routes through the state of

Delaware. Since the result of this study is applicable by the Delaware Department

of Transportation (DelDOT) and other management organizations responsible for
maintenance andlmea b i | i t ati on of these facilities,
counties: New Castle, Kent, and Sussex.

Following graphs show the trails level of service under low (2 feet), medium (4

feet), and high (6 feet) sea level rise for each county.
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Sussex County
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5.1.5

Maps of Affected Trails under Sea Level Rise Projections

Trails under Low SLR Projection
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Figure5.6: Trails condition under low sea level rise scenario (2 feet)
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Trails under High SLR Projection
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5.2 Analysis for Bike Routes

Bike routes are roadways that are considered as safe and suitable roads for
cycling. As it was mentioned earlier, the ultimate goal of this research is to estimate
the vulnerability of these facilities against sea levelinszl00. The results are
classified by DOT class (statewide, regional, and connector) so they will be more

convenient to use for management corporations.

521 Assessment of Bike Routesd Affection wur
The following table shows the mber of affected bike routes under three

different sea level rise scenarios. The bike routes are classified by Department of

Transportation (DOT) type so local government and management agencies could plan

adaptation strategies and budget allocations dougly.

Table5.6: Number of affected bike routes by sea level rise in the Delaware

Number of Affected Facilities

Total Number of under Three SLR Projections
DOT Class Bike Routes Low Medium High
(2ft) (4t) (6ft)
Connector 497 57 74 83
Regional 145 24 28 32
Statewide 211 24 35 38

522 Assessment of Bike Routesdé I nundation L

Projections

The State of Delaware has 1715.49 (mile) of Bike Routes. Figure 10,
demonstrates the total distance of affected facilities under three scenarios as well as
the portion of the land that will remain on land and the distance that is going to be
inundated. Theotal distance of the land that is going to be inundated for the high sea

level rise scenario (6 feet) by the end of 2100 which is 90 (mile) is more significant
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than the inundation distance for the low sea level rise scenario (2 feet) which is
estimatedd be 30 (mile).
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Figure5.9: Distance of affected bike routes by sea level rise in Delaware (mile)
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Figure5.10:Distance of affected bike routes by sea level rise in Delaware (percent)
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5.2.3 Damaged Bike Routes under Sea Level Rise Projections

As mentioned, one of the olopeves of this research is identifying those bike
routes that will be vanished due to different sea level rise projections. Following tables
represent completely collapsed bike routes. In these tables, each bike route is
addressed by its ID. In additome f aci | i tyés di stance and D
addressed in this table.

Under the low projection of sea level rise (2 feet), bike routes will not be

damaged or completely inundated.

Table5.7: Fully inundated bike routes under medium sea levebpriggction(4 feet)

Bike Route ID DOT Bike Way Distance
Classification (mile)

131 Connector no 1.121

391 Connector no 0.533

485 Connector yes 1.236

667 Statewide yes 0.273
668 Statewide yes 0.28

Total Distance 3.114

(mile)
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Table5.8: Fully inundated bike routes under high sea levelprsgection(6 feet)

Bike Route ID DOT Classification Bike Way Distance
(mile)
189 Connector yes 1.919
131 Connector no 1.12
391 Connector no 0.533
485 Connector yes 1.236
648 Regional no 0.1
264 Statewide no 0.6
626 Statewide yes 0.2
643 Statewide no 0.553
667 Statewide yes 0.273
668 Statewide yes 0.28
Total Distance 6.9%
(mile)

5.2.4 Level of Service under Sea Level Rise Projections

As it was explained in the previous chapter, the vulnerability assessment is
done for each facility separately based on the inundation distance and maximum depth
of water for three sea level rise projections (Low, medium, and high).

Table 6, representsl@he elements of vulnerability assessment. This table
contains bike routedés I D, | ength, DOT cl as
sea level rise, length of inundation after sea level rise, maximum depth of water, and
level of service that was pressed for one bike route as a sample. For the existing

bike routes throughout the State this table is developed.
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Table5.9: Vulnerability assessment of a sample bike route under three sea level rise

scenarios
Low Medium High
(2ft) (4ft) (6ft)
Distanceon Land (mile) - 0.048 0.000
Bike Route's ID 626 Inundated Distance (mile) = 0.066 0.229
Distance (mile) 0.229 Land Loss (%) T 29.041  100.000
DOT Class Statewide Min Elevation (ft) 7 1.629 -
Max Depth ()  ---—--- 2371 -
. Out of
Level of Service LOS A LOS C Service

The scope of this research covers trails and bike routes through the state of
Delaware. Since the result of this study is applicable by the Delaware Department of
Transportation (DelDOT) and other management organizations responsible for
maintenance andlea b i | i t ati on of these facilities,
counties: Connector, Regional, and Statewide.

Following graphs show the trails level of service under low (2 feet), medium (4

feet), and high (6 feet) sea level rise for each county.
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5.2.5 Maps of Affected Bike Routes under Sea Level Rise Projections

Bike Routes under Medium SLR Projection
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Figure5.14: Bike routes condition under medium sea level rise scenario (4 feet)
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Bike Routes under High SLR Projection
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5.3 Summary of the Chapter

This chapter provides comprehensive report of the @8sed analysis and
results of this study for trails and bike routes respectively. For all three sea level rise
projections, there are tables containing number of affected facilities, and completely
damaged facilities. Thmileage of affected facilities, the distance that will remain on
land, the distance that will be inundated, and the distance of damaged facilities under
three sea level rise projectiowere reported in charts for trails and bike routes
separately. Thesealues were presented in a different chart based on percentage too.

The results of vulnerability assessment against sea level rise were presented in
the form of level of service in different graphs for trails and bike routes respectively.

This section offlie thesis includes maps that shows the condition of non
motorized transportation facilities (trails and bike routes) under sea level rise

projections.
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Chapter 6

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

6.1 Summary

Climate refers to weather patterns in a long peoiciime and climate change
refers to any extreme changes in these patterns. Over past centuries especially last
century, human activities have caused drastic changes in weather patterns by
increasing atmosphere temperature. Anthropogenic activities dikeportation
produce cast amount of greenhouse gases (carbon dioxide, methane, nitrous oxide,
fluorinated gases, perfluorocarbons, and sulfur hexafluoride) which eventually result
in increased temperature.

Increased temperature has caused different girsaessors such as sea level
rise, more frequent flooding, intense precipitation, droughts, and heat waves. Different
regions in the world are experience different climate change stressors for instance
while in Mid-Atlantic region sea level rise in coakareas is of a great importance,
droughts and its consequences are noticeable.

As Environmental Protection Agency reported, transportation is responsible for
about onehird of carbon dioxide emissions in the United States. Also, transportation
is respaisible for the emissions of other greenhouse gases. Five types of climate
change impacts that have the most influence on transportation are increases in very hot
days and heat waves, increases in arctic temperatures, rising sea levels, increases in

intenseprecipitation events, and increases in hurricane intensity.
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Surface transportation is affected by these climatic stressors in different ways.
Sea level rise will cause more frequent interruption of roadway traffic and railroads,
and inundation of roadsaif lines and tunnels in lodying regions. Intense
precipitation causes increase in travel time due to congestion. As it was thoroughly
explained in this chapter one the most important stressors that affects infrastructure is
increase temperature. Alsbhias a great influence on travel behavior for different
modes of transportation.

Air transportation has a reciprocal relation with climate change meaning that it
contributes to the production of greenhouse gases which cause global warming and it
is impaced by the consequences of climate change. Climate change has two most
important effects on avian transportation. First, it results in damage and deterioration
of facilities such as runways. Second, it
variousweather extremes such as storms.

Non-Motorized transportation or in other word active transportation is defined
as walking or cycling. Sidewalks, walkways, bike lanes, and trails can be addressed as
facilities for this mode of transport. Climate changs tiastic effects on this mode
since pedestrian and cyclists are more exposed to weather extremes. Temperature,
humidity, and precipitation are identified as weather measures that has the most effects
on pedestrian and cyclistsod travel behavi c

The practte of reducing the amount of emissions is defined as mitigation.

There are different sets of mitigation strategies for different modes of transportation
like energy efficiency techniques, land use changes aligned with smart growth, use of
renewable energyuch as wind, solar, geothermal, or hydropower. A summary of

mitigation strategies for road transportation and other modes are discussed Although
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these strategies will cause reduction in the production of greenhouse gases and
alleviate the climate changde impacts of climate change are already tangible all
around the world. Thus, adaptation strategies are required to live with these impacts
for example road elevation is one method of surviving against sea level rise.

Although there are several climatitessors, the effect of sea level rise on
non-motorized transportation facilities is studied in this research. Other impacts such
as increased temperature or more frequent flooding can be studied in future.

Forfurtheranal ysi s, trails6é and bike routesbo
multiple sources such as Delaware Department of Transportation (DelDOT). The
model that represents sea level rise in 2100 was obtained from National Oceanic and
Atmospheric Administratin (NOAA). Digital elevation model (DEM) is used to
assign elevation to the existing Gh&sed inventory of trails and bike routes.

Based on the GIS model developed using the geospatial data and sea level rise
projection, the distance of each facilibat will be inundated under three sea level rise
scenarios (low, medium, high) is estimated. We used the same datum for assigning
el evation to trails and bike routes as the
the maximum depth of water on eadleifity was estimated. These two measures
(inundation distance, and maximum depth of water) are required to assess the
vulnerability of each facility against sea level rise. Bases on the vulnerability
assessment which thoroughly explained in chapter &lunpnmotorized facilities in

the State is assigned with a level of service.

6.2 Conclusions
The most important objective of this research is to estimate the condition of

trails and bike routes in the State. The results of analysis can be used by management
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authorities to plan for their future maintenance programs and their future
developments.

Since there is a great amount of uncertainty around sea level rise (SLR), the
analysis was done for three sea level rise projextibme number of damaged trails
under the medium SLR projection shows an increase of 56.76% compared to the
number of damaged trails under low SLR scenario. This percent increases to 78.9%
when the comparison was done between low and high SLR projections. To investigate
the severity of difrent projections, we compared the total distance of damaged trails.
Analysis showed that there will be 60.95% increase in mileage of damaged trails
under medium SLR scenario compared to low scenario and this percent will be 90.3%
if the comparisonwvasdore between the lowest and the highest SLR projectidms.
analysis results for the bike routes showed that under the low scenario bike routes will
not vanish. However, the number of damaged bike routes will increase by 50% if sea
level rises 6 feet rathéinan 4 feet. Also, there will be a 55.48% increase in distance of
damaged bike routes when the comparison is made between medium and high sea
level rise projections. These drastic changes pittaemanagement corporations
should plan their adaptation dtgies for the worstcenario because tigapbetween
low and high future sea level rise projections is considerable.

All the analysis results prove that as sea level rise projection gets higher the
number of trails with lower level of service increasar. istance, in Kent county,
Delaware there is 87.5% increase in number of out of service facilities when the sea
level rise projection changes from medium to high. This percent is 97.5% for Sussex
County, Delaware which has a long coastal line and is mdnerable to sea level

rise. In addition, Gl$hased analysis for bike routes shows that there is a 100%
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increase in the number of out of service bike routes as the sea level rise projection
changes from medium to high.

Since the results of this researsloperational for management corporations
which are responsible for trails and bike routes in the State, it is essential for them to
pay more attention to Sussex county because the number of trails affected by sea level
rise in this region is almost twecas New Castle county and about four times more
than Kent county.

Connector bike routes show a high vulnerability against sea level rise. DeIDOT
should invest in maintaining these facilities not only because they are more exposed to
sea level rise but sb because connector routes provide connection between statewide
and regional network. This connection is substantial for the performance of the entire
network. By investing in adapting connector bike routes to sea level rise, the

performance of the whokgystem will be improved.

6.2.1 Merits

This research is the first study that evaluates the effect of sea level rise due to
climate change on nemotorized transportation facilities in the state of Delaware.
Thus, as it was mentioned earlier the result of thidysis applicable for future
planning of noAmotorized transportation facilities. Also, the methodology that is used
to assess the vulnerability of trails and bike routes against sea level rise is unique and
it is applicable for any management corporatimnevaluate the conditions of

facilities.
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6.2.2 De-merits

The uncertainty around the climate change is one of the features that can be
counted as dislvantages of this researdfere are other nemotorized
transportation facilities that are not addressetiimresearch such as sidewalks,
walkway, shared used path, eftie scope of this study was limited to trails and bike

routes.

6.3 Recommendations

This is a case by case study meaning that management corporations could refer
to this research to find out tleendition of each neamotorized facilities Thus, it is
recommended for them to use the results if they want to plan any adaptation strategies
for trails and bike routes. For exampl e,
under projections, #n there is no value in investing adapting the facility against sea
level rise. Instead, new facilities can be built using the available funds.

In addition, based on the literature review, there are two other elichange
stressors that affettansporation, flooding due to intense precipitation, and increased
temperature. The effects of these climatic stressors omotorized facilities,
pedestrians and cyclistsd travelFolthehavi or
purpose of evaluating treondition of trails and bike routes against intense flooding
the same analysis path can be followed. Instead of using a GIS sea level rise model,
the GIS flood frequency model should be used. There are different methods of
assessing travel behavior uné&treme conditions such as increased temperature. For
example, a survey can be conducted asking people how their walking and cycling

habits change when the temperature goes up.
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Appendix A

TRAI LS6 LEVEL OF SERVI CE

As it was described previously, the scope of this research covers the entire
state of Delawareds trails. The result of
rise for tails is presented in this appendix. It is worthwhile mentioning that this
vulnerability assessment was processed only for those facilities that will be affected by
different sea level rise projections.

Each affected trail has a correspondent table icvwhi t r ai | 6 s name,
number that DelDOT uses to identify trails), total distance, and county are reported.
Al so, the vulnerability assessmentoés resul
under low (2 feet), medium (4 feet), and high (6fee8) level rise projections in year
2100. Appendix A.1 contains New Castle Col

Countyobés trails, and appendix A.3 contai ns
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New Cast

Al Trail sd Level of Service 1in
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Port Penn Distance on Land (mile) 0.303 0.134 0.026
Trail's ID 1 &2 Inundated Distance (mile) 0.614 0.779 0.892
Distance (mile) 0917 Land Loss (%) 66.957 84 866 97.185
County New Castle Min Elevation (ft) -0.176 -0.176 -0.176
Max Depth (ff) 2.176 4176 6.176
Level of Service LOSD LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Creekside Distance on Land (mile) 0.270 0.270
Trail's ID 28 Inundated Distance (mile) 0.017 0.017
Distance (mile) 0.287 Land Loss (%0) 5.801 5.801
County New Castle Min Elevation (ft) -0.460 -0.460
Max Depth (ft) 4.460 1.540
Level of Service LOS A LOSB LOS A
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)

Trail's Name
Trail's ID
Distance (mile)
County

Creekside
29
1.498
New Castle

1.488
0.011
0.705

Distance on Land (mile)
Inundated Distance (mile)
Land Loss (%)

Min Elevation (ft)

Max Depth (ft)

Level of Service

1.484
0.014
0.946

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Hidden Pond Distance on Land (mile) 1.042 1.042
Trail's ID 32 Inundated Distance (mile) 0.028 0.028
Distance (mile) 1.070 Land Loss (%) 2.622 2.622
County New Castle Min Elevation (ft) -0.277 -0.277
Max Depth (ft) 4277 6.277
Level of Service LOS A LOSB LOSB
SLE-2 ift) SLE (fr) SLE-6 (ft)
Trail's Name Unmamed Trail Distance on Land (mile) 2438 2426
Trail's I 51 Inundated Distance (mile) 0023 0.036
Distance (mile) 2461 Land Loss (%) 0842 1.445
County MNew Castle Min Elevation (ft)

Max Depth (ft)
Level of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pathway Distance on Land (mile) 0.923 0915 0913
Trail's ID 57 Inundated Distance (mile) 0.029 0.037 0.038
Distance (mile) 0.952 Land Loss (%) 3.055 3918 4044
County New Castle Min Elevation (ft) 3.935 0.187 0.187
Max Depth (ft) -1.935 3.813 2.187
Level of Service LOS A LOSB LOS A
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pathway Distance on Land (mile) 0.035 0.035 0.035
Trail's ID 58 Inundated Distance (mile) 0.023 0.023 0.023
Distance (mile) 0058 Land Loss (%) 40370 40 370 40 370
County New Castle Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2 500 4 500 6500
Level of Service LOSC LOSD LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.495 0.484 0.474
Trail's ID 59 Inundated Distance (mile) 0.080 0.091 0.104
Distance (mile) 0.575 Land Loss (%) 13881 15.784 18.010
County New Castle Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ff) 2.500 4.500 6.500
Level of Service LOSB LOSC LOS C
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.047 0.047 0.040
Trail's ID 60 Inundated Distance (mile) 0.041 0.041 0.049
Distance (mile) 0.089 Land Laoss (%) 46.636 46.636 54835
County New Castle Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOSC LOSD LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pathway Distance on Land (mile) 1.300
Trail's ID 93 Inundated Distance (mile) 0014
Distance (mile) 1.315 Land Loss (%) 1.090
County New Castle Min Elevation (ft) -0.455
Max Depth (ft) 6.455
Level of Service LOS A LOS A LOSB
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Trail's Name
Trail's ID
Distance (mile)
County

North Canal Road
105
0.159
New Castle

SLR-2 (ft)

Distance on Land (mile)
Inundated Distance (mile)
Land Loss (%)

Min Elevation (ft)

Max Depth (ff)

SLR-4 (ft)
0.153
0.006
3.794

SLR-6 (ft)
0.000
0.158
99.706
1.809
4.191

Level of Service LOS A LOS A Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 1.372 2.070 1.689
Trail's ID 115 & 116 Inundated Distance (mile) 0.226 0.754 1.135
Distance (mile) 2.824 Land Loss (%) 3.016 26.696 40.193
County New Castle Min Elevation (ft) 1.038 0.922 0.922
Max Depth (ft) 0.962 3.078 5.078
Level of Service LOS A LOSC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Port Penn Distance on Land (mile) 0313 0.081 0.000
Trail's ID 117 Inundated Distance (mile) 0.202 0.434 0.515
Distance (mile) 0.515 Land Loss (%) 39256 84.268 100.000
County New Castle Min Elevation (ft) 0.371 0.371
Max Depth (ff) 1.629 3.629
Level of Service LOSC LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Prison Camp Trail Distance on Land (mile) 0.594 0.227 0.012
Trail's ID 226 Inundated Distance (mile) 0.029 0.395 0611
Distance (mile) 0.623 Land Loss (%) 4584 63 481 98.143
County New Castle Min Elevation (ft) 1.325 1.218
Max Depth (ff) 0.675 2.782
Level of Service LOS A LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Riverview Trail Distance on Land (mile) 1.220 0.437 0.110
Trail's ID 227 & 228 &229 Inundated Distance (mile) 0.068 0851 0939
Distance (mile) 1.287 Land Laoss (%0) 5251 66.087 72.980
County New Castle Min Elevation (ft) 1.370 1.009 1.009
Max Depth (ft) 0.630 2991 4991
Level of Service LOS A LOSF LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Riverview Trail Distance on Land (mile) 0.705 0.693 0.670
Trail's ID 240 Inundated Distance (mile) 0.007 0.019 0.042
Distance (mile) 0.712 Land Loss (%) 1.030 2.696 5.952
County New Castle Min Elevation (ft) 1.361 1.361 1.361
Max Depth (ft) 0.639 2.639 4.639
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Delaware City Promenade Distance on Land (mile) 0.667 0.066 0.000
Trail's ID 271 Inundated Distance (mile) 0.475 1.076 1.142
Distance (mile) 1.142 Land Loss (%) 41.563 94.201 100.000
County New Castle Min Elevation (ft) -0.240 -0.240
Max Depth (ft) 2.240 4.240
Level of Service LOSC Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name 2k Bishop Loop Distance on Land (mile) 0.242 0.241 0.241
Trail's ID 282 Inundated Distance (mile) 0.982 0.982 0.982
Distance (mile) 1.223 Land Laoss (%) 80.250 80250 80.250
County New Castle Min Elevation (ft) 1.119 1.119 1.119
Max Depth (ff) 0.881 2.881 4881
Level of Service LOSE LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name 5K Blackbird Loop Distance on Land (mile) 2.113 2.011 1.925
Trail's ID 283 Inundated Distance (mile) 0.997 0.900 1.185
Distance (mile) 3.110 Land Loss (%) 32.059 28938 38.097
County New Castle Min Elevation (ft) 1.276 1.276 1.276
Max Depth (ft) 0.724 2724 4724
Level of Service LOSB LOS C LOSE
SLE-2 (ft) SLE (fi) SLR-6 (fi)
Trail's Name Other Trals Distance on Land {mile) 0778
Trail's T 84 Inundated Distance {(mile} 0012
Distance (mile) 0. 790 Land Laoss (%) 1514
County New Castle Min Elevation (ft) 2334
Max Depth (ft) 3.666
Level of Service LOSB
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Route 273 Distance on Land (mile) 1.859 1.789
Trail's ID 313 Inundated Distance (mile) 0.016 0.086
Distance (mile) 1.875 Land Loss (%) 0.858 4.565
County New Castle Min Elevation (ft) 2.016
Max Depth (ft) 3.984
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name O Geo“geﬁqﬁ?dge Bik®  pistance on Land (mile) 2242 2.083 1.974
Trail's ID 322 Inundated Distance (mile) 0285 0.444 0.553
Distance (mile) 2.527 Land Loss (%0) 11.281 17.574 21.901
County New Castle Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOSB LOSC LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Michael Castle Trail Distance on Land (mile) 1.405 1.053 0.468
Trail's ID 334 Inundated Distance (mile) 0.133 0.484 1.069
Distance (mile) 1.537 Land Loss (%) 8.634 31.487 69.564
County New Castle Min Elevation (ft) 1.127 1.127 1.127
Max Depth (ft) 0.873 2.873 4873
Level of Service LOS A L OSD LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Michael Castle Trail Distance on Land (mile) 0.818 0818 0.791
Trail's ID 335 Inundated Distance (mile) 0.003 0.003 0.029
Distance (mile) 0.820 Land Loss (%) 0318 0318 3.550
County New Castle Min Elevation (ft) 0.935
Max Depth (ft) 5.065
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Michael Castle Trail Distance on Land (mile) 5471 3.891 1.541
Trail's ID 336 Inundated Distance (mile) 0.720 2.300 4.650
Distance (mile) 6.191 Land Loss (%) 11.624 37.154 75.113
County New Castle Min Elevation (ft) 0.500 0.500 0.299
Max Depth (ft) 1.500 3.500 5.701
Level of Service LOSB LOSD LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Michael Castle Trail Distance on Land (mile) 1.375 1.327 1111
Trail's ID 337 Inundated Distance (mile) 0.005 0.053 0.270
Distance (mile) 1.380 Land Loss (%) 0.396 3.864 19.533
County New Castle Min Elevation (ft) 1.936
Max Depth (ft) 4.064
Level of Service LOS A LOS A LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Michael Castle Trail  Distance on Land (mile) 0.755
Trail's ID 338 Inundated Distance (mile) 0.026
Distance (mile) 0.780 Land Loss (%) 3.301
County New Castle Min Elevation (ft) 3971
Max Depth (ft) 2.029
Level of Service LOS A LOSA LOSA
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 20.803 19.298 16.649
Trail's ID 381 & 382 Inundated Distance (mile) 1.112 2.618 5.267
Distance (mile) 21.916 Land Loss (%) 5.075 11.945 24.031
County New Castle Min Elevation (ft) 0.006 0.006 0.006
Max Depth (ft) 1.994 3.994 5.994
Level of Service LOS A LOSC LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name North Canal Road Distance on Land (mile) 1.617 1.017 0.753
Trail's ID 384 Inundated Distance (mile) 0.574 1.174 1438
Distance (mile) 2.190 Land Loss (%) 26.188 53.587 65.638
County New Castle Min Elevation (ft) 0.792 0.659 0.659
Max Depth (ft) 1.208 3.341 5.341
Level of Service LOSBE LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Road Distance on Land (mile) 1.462 0.608
Trail's ID 385 Inundated Distance (mile) 0.638 1.491
Distance (mile) 2.100 Land Loss (%) 30.375 71.026
County New Castle Min Elevation (ft) 0.643 -0.083
Max Depth (ft) 1.357 4.085
Level of Service LOSC LOSF Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 2711 2270 1.826
Trail's ID 387 Inundated Distance (mile) 0619 1.061 1.504
Distance (mile) 3331 Land Loss (%) 18.595 31.840 45.170
County New Castle Min Elevation (ft) 0.714 0.716 0.716
Max Depth (ft) 1.286 3284 5284
Level of Service LOSB LOSD LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Northern Dela\\'gre Distance on Land (mile) 0.160
Greenway Trail
Trail's ID 390 Inundated Distance (mile) 0.009
Distance (mile) 0.219 Land Laoss (%) 4.009
County New Castle Min Elevation (ft) 1.776
Max Depth (ft) 4224
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 13.200 12.661 12.114
Trail's ID 392 Inundated Distance (mile) 0.558 1.097 1.644
Distance (mile) 13.758 Land Loss (%) 4.053 7.972 11.946
County New Castle Min Elevation (ft) 0.447 -0.250 -0.250
Max Depth (ft) 1.553 4.250 6.250
Level of Service LOS A LOSB LOS C
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 1.213 1.207 1.201
Trail's ID 393 Inundated Distance (mile) 0.051 0.057 0.063
Distance (mile) 1.264 Land Loss (%) 4.048 4.542 4.996
County New Castle Min Elevation (ft) -0.429 -0.429 -0.429
Max Depth (ft) 2.429 4429 6.429
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Coventry Farm Trail Distance on Land (mile) 0.325 0.148 0.814
Trail's ID 406 Inundated Distance (mile) 0212 0.389 0456
Distance (mile) 0.537 Land Laoss (%) 30488 712519 84838
County New Castle Min Elevation (ft) -0.039 -0.039 -0.039
Max Depth (ft) 2.039 4.039 6.039
Level of Service LOSC LOSF LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)

Trail's Name Sidewalk or Pathway  Distance on Land (mile) 1.855 1.780
Trail's ID 428 Inundated Distance (mile) 0.025 0.100
Distance (mile) 1.880 Land Loss (%) 1.332 5.333
County New Castle Min Elevation (ft) 1.906 1.906
Max Depth (ft) 2.094 4.094
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Coventry Park Trail Distance on Land (mile) 0.408 0.246
Trail's ID 431 Inundated Distance (mile) 0.170 0.332
Distance (mile) 0.578 Land Loss (%) 20419 57.399
County New Castle Min Elevation (ft) 1.521 1.270
Max Depth (ft) 2.479 4.730
Level of Service LOS A LOSC LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Wilmington RiverFront Distance on Land (mile) 1.160 0.716
Trail's ID 464 Inundated Distance (mile) 0.656 1.100
Distance (mile) 1.816 Land Loss (%) 36.121 60.588
County New Castle Min Elevation (ft) 0.853 0.853
Max Depth (ff) 3.147 5.147
Level of Service LOS A LOSD LOSF

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Industrial Track Greenway

Trail's Name Trail Distance on Land (mile) 2.884 2.884 2.759
Trail's ID 472 Inundated Distance (mile) 0.215 0.215 0.341
Distance (mile) 3.099 Land Loss (%) 6.952 6.952 10.991
County New Castle Min Elevation (ft) -0.907 -0.907 -0.907
Max Depth (ff) 2.907 4.907 6.907
Level of Service LOS A LOSB LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Lewden Greene Distance on Land (mile) 1.617 1461 1.186
Trail's ID 503 Inundated Distance (mile) 0.096 0.252 0.528
Distance (mile) 1.713 Land Loss (%0) 5.612 14711 30.799
County New Castle Min Elevation (ft) 0.453 0.453 0.453
Max Depth (ft) 1.547 3.547 5.547
Level of Service LOS A LOSC LOSE
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 13.915 13.915 13.909
Trail's ID 584 Inundated Distance (mile) 0.014 0.014 0.020
Distance (mile) 13.929 Land Loss (%) 0.104 0.104 0.146
County New Castle Min Elevation (ft) -0.403 -0.403 -0.403
Max Depth (ft) 2.403 4.403 6.403
Level of Service LOS A LOS A LOS A
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Battery Park Trail Distance on Land (mile) 1.423 0.653 0.040
Trail's ID 685 Inundated Distance (mile) 0.734 1.503 1.924
Distance (mile) 2.157 Land Loss (%) 34026 69.715 890224
County New Castle Min Elevation (ft) -0.432 -0.482 -0.4582
Max Depth (ft) 2.482 4 482 6.482
Level of Service LOSC LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Christina Park Trail Distance on Land (mile) 0.221 0.119 0.005
Trail's ID 900 Inundated Distance (mile) 0.091 0.194 0.308
Distance (mile) 0.313 Land Loss (%) 29.085 62.099 98.285
County New Castle Min Elevation (ft) 1.168 1.168 0.568
Max Depth (ft) 0.832 2.832 5.432
Level of Service LOS A LOSF Out Of Service
A2 Trail sé6 Level of Service in Kent County
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Parsons Point Distance on Land (mile) 0.340 0.038 0.000
Trail's ID 67 Inundated Distance (imile) 0.076 0.378 0.482
Distance (mile) 0.482 Land Loss (%) 15.736 78.359 100.000
County Kent Min Elevation (ft) 1.203 1.203
Max Depth (ft) 0.797 3.203
Level of Service LOS A LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Raymond Pool Distance on Land (mile) 0.040 0.000 0.000
Trail's ID 68 Inundated Distance (mile) 0112 0.151 0.151
Distance (mile) 0.151 Land Loss (%0) 73.848 100.000 100.000
County Kent Min Elevation (ft) 0618
Max Depth (ft) 1.382
Level of Service LOSF Out of Service Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Shearness Distance on Land (mile) 0.029 0.000 0.000
Trail's ID 69 Inundated Distance (mile) 0.101 0.130 0.130
Distance (mile) 0.130 Land Loss (%) 77.877 100.000 100.000
County Kent Min Elevation (ft) 1.572
Max Depth (ft) 0428
Level of Service LOSE Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Wildlife Drive Distance on Land (mile) 5511 2411 0.067
Trail's ID 70 Inundated Distance (mile) 0.927 4.026 6.371
Distance (mile) 6438 Land Loss (%) 14 394 62544 98 957
County Kent Min Elevation (ff) -0.477 -0477
Max Depth (ft) 2477 4 477
Level of Service LOSB LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Boardwalk Distance on Land (mile) 0.003 0.003 0.000
Trail's ID 78 Inundated Distance (mile) 0.191 0.192 0.195
Distance (mile) 0.195 Land Loss (%) 98318 98.515 100.000
County Kent Min Elevation (ft)

Max Depth (ft)
Level of Service

Out of Service Out of Service Out of Service

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Boardwalk Trail Distance on Land (mile) 0.022 0.007 0.000
Trail's ID 183 Inundated Distance (mile) 0.057 0.073 0080
Distance (mile) 0.080 Land Loss (%) 71.813 91.025 100.000
County Kent Min Elevation (ft) 1120 1.120
Max Depth (ft) 0.880 2. 880
Level of Service LOSE Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 1.229 0497 0.184
Trail's ID 184 Inundated Distance (mile) 0.698 1431 1.744
Distance (mile) 1.928 Land Loss (%0) 36.231 74.205 90.466
County Kent Min Elevation (ft) 0.882 0.879 0.879
Max Depth (ft) 1118 3121 5121
Level of Service LOSC LOSF Qut of Service
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Max Depth (ft)
Level of Service

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 0.061 0.000 0.000
Trail's ID 185 Inundated Distance (mile) 0.189 0.250 0.250
Distance (mile) 0.250 Land Loss (%) 75459 100.000 100.000
County Kent Min Elevation (ft) 1.125
Max Depth (ft) 0.875
Level of Service LOSE Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 0.000 0.000 0.000
Trail's ID 186 Inundated Distance (mile) 0.033 0.034 0.034
Distance (mile) 0.034 Land Loss (%) 98.947 100.000 100.000
County Kent Min Elevation (ft)

Out of Service Out of Service Out of Service

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name ~ SlverLeke Recreation - p i ce on Land (mile) 0.692 0.436 0.321
Area Dover
Trail's ID 205 Inundated Distance (mile) 0.153 0.409 0.523
Distance (mile) 0.845 Land Loss (%) 18.066 48378 61.963
County Kent Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOSB LOSD LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 0.192 0.162 0.080
Trail's ID 264 Inundated Distance (mile) 0.262 0.292 0.373
Distance (mile) 0454 Land Loss (%0) 57.799 64327 82275
County Kent Min Elevation (ft) 0.694 0.738 0.738
Max Depth (ft) 1.306 3.262 5.262
Level of Service LOSD LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 1.491 0.345 0.125
Trail's ID 265 Inundated Distance (mile) 0.534 1.679 1.900
Distance (mile) 2.025 Land Loss (%) 26.375 82939 93825
County Kent Min Elevation (ft) 1.100 1.100
Max Depth (ft) 0.900 2.900
Level of Service LOS A LOSF Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 0.226 0.053 0.000
Trail's ID 266 Inundated Distance (mile) 0.033 0.206 0.259
Distance (mile) 0.259 Land Loss (%) 12.719 79.397 100.000
County Kent Min Elevation (ft) 1.308 1.308
Max Depth (ft) 0.692 2.692
Level of Service LOS A LOSF Qut of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name St. Jones Reserve Distance on Land (mile) 0.511 0.187 0.035
Trail's ID 285 & 286 &287 & 283 Inundated Distance (mile) 0.540 0.564 1.016
Distance (mile) 1.051 Land Loss (%) 51.368 82.178 96.675
County Kent Min Elevation (ft) 0.776 0.776 0.776
Max Depth (ft) 1.224 3224 5224
Level of Service LOSD LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Bike Lane Distance on Land (mile) 0.402 0.402 0.402
Trail's ID 292 Inundated Distance (mile) 0.021 0.021 0.021
Distance (mile) 0422 Land Loss (%) 4 855 4 855 4.855
County Kent Min Elevation (ft) -0.498 -0.498 -0.498
Max Depth (ft) 2.498 4 498 6.498
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Capital City Trail Phase 1 Distance on Land (mile) 0.655 0.655 0.655
Trail's ID 327 Inundated Distance (mile) 0.011 0.011 0.011
Distance (mile) 0.666 Land Loss (%) 1.693 1.693 1.693
County Kent Min Elevation (ft) -0.499 -0.499 -0.499
Max Depth (ft) 2.499 4.499 4.499
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Capital City Trail Phase 2 Distance on Land (mile) 0.193 0.182 0.182
Trail's ID 328 Inundated Distance (mile) 0.023 0.035 0.035
Distance (mile) 0217 Land Loss (%) 10.829 16.200 16.200
County Kent Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOSB LOSC LOSC
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Capital City Trail Phase 3 Distance on Land (mile) 0.142 0.052
Trail's ID 329 Inundated Distance (mile) 0.111 0.201
Distance (mile) 0253 Land Loss (%) 43 789 79.565
County Kent Min Elevation (ft) 1.703 1.703
Max Depth (ft) 2.297 4.297
Level of Service LOS A LOSD LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name AREC Trail Distance on Land (mile) 0.115 0.009
Trail's ID 468 Inundated Distance (mile) 0.219 0.325
Distance (mile) 0335 Land Loss (%0) 65.567 97.163
County Kent Min Elevation (ft) -0.249 -0.249
Max Depth (ft) 2.249 4.249
Level of Service LOSD Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 3.400 2.729 2.253
Trail's ID 565 Inundated Distance (mile) 0.522 1.193 1.668
Distance (mile) 3921 Land Loss (%) 13.301 30416 42551
County Kent Min Elevation (ft) 1.025 1.017 0.745
Max Depth (ft) 0.975 2983 5.255
Level of Service LOS A LOSD LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 0.148 0.003
Trail's ID 566 Inundated Distance (mile) 0.062 0.207
Distance (mile) 0.210 Land Loss (%) 29.529 98.767
County Kent Min Elevation (ft) 1.131 1.131
Max Depth (ft) 0.869 2.869
Level of Service LOS A Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Tidbury Creek Trail ~ Distance on Land (mile) 0.602
Trail's ID 597 Inundated Distance (mile) 0.219
Distance (mile) 0.822 Land Loss (%) 26.674
County Kent Min Elevation (ft) 2.269
Max Depth (ft) 3.731
Level of Service LOS A LOS A LOSC
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Mispillion Riverwalk  Distance on Land (mile) 0.208 0.303 0.048
Trail's ID 716 & 717 & 741 &742 Inundated Distance (mile) 0372 0.788 1.043
Distance (mile) 1.091 Land Loss (%) 34.065 72197 95611
County Kent Min Elevation (ft) 0.108 -0.500 -0.500
Max Depth (ft) 1.892 4.500 6.500
Level of Service LOSC LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Mispillion Riverwalk  Distance on Land (mile) 0.357 0.062 0.004
Trail's ID 718 & 743 Inundated Distance (mile) 0.075 0.447 0.505
Distance (mile) 0.509 Land Loss (%) 14.675 37817 99209
County Kent Min Elevation (ft) -0.487 -0.487 -0.487
Max Depth (ft) 2.487 4.487 6.487
Level of Service LOSB LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 3.881 3.018 2228
Trail's ID 746 Inundated Distance (mile) 0.532 1.395 2.186
Distance (mile) 4413 Land Loss (%) 12.064 31.613 49528
County Kent Min Elevation (ff) 0.706 0.706 0.706
Max Depth (ft) 1.294 32904 5.204
Level of Service LOSB LOSD LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Issaacs Branch Trail Pha
Trail's Name o ot MRS pictance on Land (mile) 1.159 1.129 1.089
Trail's ID 384 Inundated Distance (mile) 0.025 0.054 0.095
Distance (mile) 1.184 Land Loss (%) 2.102 4585 8.008
County Kent Min Elevation (ft) -0.046 -0.046 -0.046
Max Depth (ft) 2.046 4.046 6.046
Level of Service LOS A LOSB LOSB
A3 Trail sé6 Level of Service Iin Sussex Couni
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
B Woods Natur
Trail's Name ames T??:ls “° " Distance on Land (mile) 0.723 0.627 0.531
Trail's ID 3 Inundated Distance (mile) 0.031 0.127 0223
Distance (mile) 0.754 Land Loss (%) 4112 16.787 29.550
County Sussex Min Elevation (ft) 0.617 0.260 0.260
Max Depth (ft) 1.383 3.740 5.740
Level of Service LOS A LOSC LOSC

96



SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pedestrian Beach Crossing Distance on Land (mile) 0.050 0.023 0.011
Trail's ID 4 Inundated Distance (mile) 0.000 0.027 0.039
Distance (mile) 0.050 Land Loss (%0) 0816 53.693 77.266
County Sussex Min Elevation (ft) 0.636 0.636
Max Depth (ft) 3364 5364
Level of Service LOS A LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Burton Island Trail Distance on Land (mile) 0.497 0.053 0.000
Trail's ID 66 Inundated Distance (mile) 0.454 0.898 0.951
Distance (mile) 0.951 Land Loss (%) 47.780 94 468 100.000
County Sussex Min Elevation (ft) -0.500 -0.500
Max Depth (ft) 2.500 4.500
Level of Service LOSC Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name A“a“'omanl()‘ anal (Phase 1. ance on Land (mile) 1.013 0.968 0.703
Trail's ID 106 Inundated Distance (mile) 0.043 0.088 0.352
Distance (mile) 1.056 Land Loss (%) 4.061 8.289 33358
County Sussex Min Elevation (ft) -0.035 -0.468 -0.468
Max Depth (ft) 2.055 4468 6.468
Level of Service LOS A LOSB LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 0.133 0.000 0.000
Trail's ID 107 Inundated Distance (mile) 0.001 0.317 0.317
Distance (mile) 0317 Land Loss (%) 0373 100.000 100.000
County Sussex Min Elevation (ft)
Max Depth (ft)
Level of Service LOS A Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Refuge Distance on Land (mile) 0.803 0.087 0.000
Trail's ID 108 Inundated Distance (mile) 1.954 2.670 2757
Distance (mile) 2,757 Land Loss (%0) 70.8584 96.843 100.000
County Sussex Min Elevation (ft) -0.478 -0.478
Max Depth (ft) 2478 1.522
Level of Service LOSF Out of Service Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 0.156 0.000 0.000
Trail's ID 109 Inundated Distance (mile) 0.066 0222 0222
Distance (mile) 0.222 Land Loss (%) 29554 100.000 100.000
County Sussex Min Elevation (ft) -0.005
Max Depth (ft) 2.005
Level of Service LOSB Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 2457 1.190 0.498
Trail's ID 111 Inundated Distance (mile) 0.334 1.301 2.294
Distance (mile) 2792 Land Loss (%) 11.976 16.619 82.171
County Sussex Min Elevation (ft) 0.527 0501 0.501
Max Depth (ft) 1.473 3.499 5.499
Level of Service LOSB LOSD LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Broad Creek Greenway Distance on Land (mile) 0.008 0.000
Trail's ID 175 Inundated Distance (mile) 0.059 0.067
Distance (mile) 0.067 Land Loss (%) 38.422 100.000
County Sussex Min Elevation (ft) 1.154
Max Depth (ft) 2.846
Level of Service LOSA LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Laurel River Park Trail Distance on Land (mile) 0.068 0.053
Trail's ID 177 Inundated Distance (mile) 0.085 0.100
Distance (mile) 0.153 Land Loss (%) 55.542 65.165
County Sussex Min Elevation (ft) 0831 0831
Max Depth (ft) 3.169 5.169
Level of Service LOSA LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Canary Creek Trail Distance on Land (mile) 0.328 0.109 0.000
Trail's ID 180 Inundated Distance (mile) 0314 0.532 0.641
Distance (mile) 0.641 Land Loss (%) 48913 83.008 100.000
County Sussex Min Elevation (ft) 0.579 0.579
Max Depth (ft) 1421 3421
Level of Service LOSC LOSF Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name New Road Pathway Distance on Land (mile) 1.098 1.011 0.847
Trail's ID 181 Inundated Distance (mile) 0.082 0.168 0.333
Distance (mile) 1.180 Land Loss (%) 6.920 14.257 28.207
County Sussex Min Elevation (ft) 0.929 0.929 0.929
Max Depth (ft) 1.071 3.071 5.071
Level of Service LOS A LOSC LOSC
SLR-2 (ft) SLR-4 (ff) SLR-6 (ff)
Trail's Name Canary Creek Trail Distance on Land (mile) 0.069 0.031 0.000
Trail's ID 182 Inundated Distance (mile) 0.008 0.188 0.218
Distance (mile) 0.218 Land Loss (%) 3.703 85839 100.000
County Sussex Min Elevation (ft) 0.830 0.150
Max Depth (ft) 1.170 3850
Level of Service LOSA LOSF Out of Service

SLE-2 (ft) SLE-4 (ft) SLE-6 (ft)
Trail's Name Commector Distance on Land (mile) 0006 ]
Trail's ID 210 Inundated Distance (mile) 0.012 0012
Distance (mile) 0018 Land Loss (%4) 63625 63.625
County Sussex Min Elevation (ft) 1457 1457
Max Depth (ft) 25343 4543
Level of Service LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dune Crossing Distance on Land (mile) 0.092 0.059
Trail's ID 211 Inundated Distance (mile) 0.010 0.043
Distance (mile) 0102 Land Loss (%) 9585 41923
County Sussex Min Elevation (ft) 1.650 1476
Max Depth (ft) 2350 4524
Level of Service LOS A LOSB LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pedestrian Beach Crossing Distance on Land (mile) 0.545 0.526
Trail's ID 212 Inundated Distance (mile) 0.008 0.027
Distance (mile) 0.553 Land Loss (%) 1.430 4797
County Sussex Min Elevation (ft) 1321 1321
Max Depth (ft) 2.679 4.679
Level of Service LOSA LOSB LOSB
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Connector Distance on Land (mile) 0.181 0.065 0.000
Trail's ID 242 Inundated Distance (mile) 0.026 0.142 0.207
Distance (mile) 0.207 Land Loss (%) 12.487 68.504 100.000
County Sussex Min Elevation (ft) 0511 0511
Max Depth (ft) 1.489 3.489
Level of Service LOSB LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Connector Distance on Land (mile) 0112 0.000 0.000
Trail's ID 243 Inundated Distance (mile) 0.180 0.292 0.292
Distance (mile) 0.292 Land Loss (%) 61.608 100.000 100.000
County Sussex Min Elevation (ft) -0.482
Max Depth (ft) 2482
Level of Service LOSD Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Fred Hudson Road Trail Distance on Land (mile) 0.070 0.014 0.000
Trail's ID 244 Inundated Distance (mile) 0.242 0.298 0.312
Distance (mile) 0.312 Land Loss (%) 77.456 95392 100.000
County Sussex Min Elevation (ft) 0.404 0401
Max Depth (ft) 1.596 3599
Level of Service LOSF Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Fred Hudson Road Trail Distance on Land (mile) 0.001 0.000 0.000
Trail's ID 245 Inundated Distance (mile) 0.073 0.074 0.074
Distance (mile) 0.074 Land Loss (%) 98.585 100.000 100.000
County Sussex Min Elevation (ft)

Max Depth (ft)
Level of Service

Out of Service Out of Service

Out of Service

Trail's Name
Trail's ID
Distance (mile)
County

Fred Hudson Road Trail
246
0.588
Sussex

Distance on Land (mile)
Inundated Distance (mile)
Land Loss (%)

Min Elevation (ft)

Max Depth (ft)

Level of Service

SLR-2 (f)
0.387
0.201
34.188
-0.085
2.085

LOS C

SLR-4 (ff) SLR-6 (f1)
0.018 0.000
0.571 0.588
96.993 100.000
-0.085

4.085
Out of Service

Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Prickly Pear Trail Distance on Land (mile) 0.918 0.506 0.025
Trail's ID 247 Inundated Distance (mile) 0.021 0.434 0915
Distance (mile) 0.940 Land Loss (%) 2.256 46.147 97.344
County Sussex Min Elevation (ft) 0.695 0.695 0.695
Max Depth (ft) 1.305 3.305 5.305
Level of Service LOS A LOSD Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Prickly Pear Trail Distance on Land (mile) 2183 0.899
Trail's ID 249 Inundated Distance (mile) 0.293 1.576
Distance (mile) 2476 Land Loss (%) 11.832 63672
County Sussex Min Elevation (ft) 0.850 0.850
Max Depth (ft) 3.150 5.150
Level of Service LOS A LOSC LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Prickly Pear Trail cut-off Distance on Land (mile) 0.037 0.000
Trail's ID 250 Inundated Distance (mile) 0.053 0.090
Distance (mile) 0.090 Land Loss (%) 58.892 100.000
County Sussex Min Elevation (ft) 1.134

Max Depth (ft) 2.866
Level of Service LOSA LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Prickly Pear Trail cut-off Distance on Land (mile) 0.031
Trail's ID 251 Inundated Distance (mile) 0.052
Distance (mile) 0.084 Land Loss (%) 62.457
County Sussex Min Elevation (ft) 1.671
Max Depth (ft) 4329
Level of Service LOSA LOS A LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Access Trail Distance on Land (mile) 0.048 0.026 0.000
Trail's ID 252 Inundated Distance (mile) 0.003 0.025 0.051
Distance (mile) 0.051 Land Loss (%) 5.328 48.600 100.000
County Sussex Min Elevation (ft) -0.139
Max Depth (ft) 4.139
Level of Service LOS A LOSD Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Access Trail Distance on Land (mile) 0.069 0.010 0.000
Trail's ID 253 Inundated Distance (mile) 0.023 0.081 0.092
Distance (mile) 0.092 Land Loss (%) 24943 88.615 100.000
County Sussex Min Elevation (ft) 0479 0.281
Max Depth (ft) 1.521 3.719
Level of Service LOSB LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sea Hawk /Seahorse Trail Distance on Land (mile) 0341 0272 0.154
Trail's ID 258 Inundated Distance (mile) 0.024 0.093 0.211
Distance (mile) 0.365 Land Loss (%) 6.488 25.529 57.800
County Sussex Min Elevation (ft) 0.928 0.826 0772
Max Depth (ft) 1.072 3174 5228
Level of Service LOS A LOSC LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sea Hawk Trail Distance on Land (mile) 0.164 0.070
Trail's ID 259 Inundated Distance (mile) 0.050 0.143
Distance (mile) 0214 Land Loss (%) 23411 67.079
County Sussex Min Elevation (ft) 0831 0831
Max Depth (ft) 3.169 5.169
Level of Service LOSA LOSC LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sea Hawk Trail Distance on Land (mile) 0.465 0.274 0.066
Trail's ID 260 Inundated Distance (mile) 0.064 0.256 0.463
Distance (mile) 0.529 Land Loss (%0) 12.168 48.293 37.494
County Sussex Min Elevation (ft) 0.387 0.489 0.387
Max Depth (ft) 1.613 3511 5.613
Level of Service LOSB LOSD LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Seahorse Trail Distance on Land (mile) 0514
Trail's ID 261 Inundated Distance (mile) 0.305
Distance (mile) 0.819 Land Loss (%) 37.208
County Sussex Min Elevation (ft) 1246
Max Depth (ft) 4754
Level of Service LOS A LOS A LOSE




SLR-2 (ft)

SLR-4 (ft)

SLR-6 (ft)

Trail's Name Unnamed Trail Distance on Land (mile) 0.140
Trail's ID 262 Inundated Distance (mile) 0.016
Distance (mile) 0.156 Land Loss (%) 10.487
County Sussex Min Elevation (ft) 2.147
Max Depth (ft) 3.853
Level of Service LOS A LOS A LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Fishermans Walkway  Distance on Land (mile) 0.191 0.048 0.025
Trail's ID 274 Inundated Distance (mile) 0121 0.264 0.287
Distance (mile) 0.312 Land Loss (%0) 38677 34.580 91.993
County Sussex Min Elevation (ft) -0.297 -0.297 -0.297
Max Depth (ft) 2.297 4297 6.297
Level of Service LOSC LOSF Out of Service

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pedestrian Beach Crossing Distance on Land (mile) 0.469
Trail's ID 276 Inundated Distance (mile) 0.049
Distance (mile) 0.519 Land Loss (%) 9.500
County Sussex Min Elevation (ft) 1.252
Max Depth (ft) 4748
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pedestrian Beach Crossing Distance on Land (mile) 0.137 0.131
Trail's ID 271 Inundated Distance (mile) 0.040 0.046
Distance (mile) 0.177 Land Loss (%0) 22.827 26.006
County Sussex Min Elevation (ft) 1.422 1.422
Max Depth (ft) 2578 4578
Level of Service LOSA LOoSC LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.396 0.095 0.000
Trail's ID 278 Inundated Distance (mile) 0.096 0.397 0.493
Distance (mile) 0493 Land Loss (%0) 19.579 80.705 100.000
County Sussex Min Elevation (ft) 0612 0612
Max Depth (ft) 1388 3388
Level of Service LOSB LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Fred Hudson Road 1, 00 ce on Land (mile) 0484 0338
Pathway
Trail's ID 208 Inundated Distance (mile) 0.298 0.444
Distance (mile) 0.782 Land Loss (%) 38.084 56.771
County Sussex Min Elevation (ft) 1.074 1.074
Max Depth (ft) 2.926 4.926
Level of Service LOS A LOSD LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Route 1 Bike Lane Distance on Land (mile) 0.421 0.199 0.129
Trail's ID 312 Inundated Distance (mile) 0.094 0.316 0.385
Distance (mile) 0.514 Land Loss (%) 18.235 61.344 74931
County Sussex Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOSB LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.019 0.000
Trail's ID 316 Inundated Distance (mile) 0.199 0.218
Distance (mile) 0.218 Land Loss (%) 91.226 100.000
County Sussex Min Elevation (ft) 0.850
Max Depth (ft) 3.150

Level of Service LOS A Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.003
Trail's ID 317 Inundated Distance (imile) 0.079
Distance (mile) 0.082 Land Loss (%) 96.712
County Sussex Min Elevation (ft) 1.5825
Max Depth (ft) 4175

Level of Service LOS A LOS A Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.833 0.420 0.021
Trail's ID 318 Inundated Distance (mile) 0.255 0.668 1.066
Distance (mile) 1.087 Land Loss (%) 23411 61.400 98.066
County Sussex Min Elevation (ft) 0.506 0.402 0.402
Max Depth (ft) 1.494 3.598 5.598
Level of Service LOSB LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name American Discovery Trail Distance on Land (inile) 0.091
Trail's ID 339 Inundated Distance (mile) 0.040
Distance (inile) 0.131 Land Loss (%) 30.668
County Sussex Min Elevation (ft) 1876
Max Depth (ft) 4.124
Level of Service LOS A LOS A LOSE
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SLR-4 (ft) SLR-6 (ft)
Trail's Name American Discovery Trail Distance on Land (mile) 0.119 0.016
Trail's ID 340 Inundated Distance (mile) 0.057 0.161
Distance (mile) 0.177 Land Loss (%) 32,473 90.922
County Sussex Min Elevation (ft) 1.547 1.547
Max Depth (ft) 2453 4.453
Level of Service LOSD Out of Service
SLR-4 (ft) SLR-6 (ft)
Trail's Name American Discovery Trail Distance on Land (mile) 0.075 0.057
Trail's ID 341 Inundated Distance (mile) 0.017 0.034
Distance (mile) 0.092 Land Loss (%) 18.493 37475
County Sussex Min Elevation (ft) 1.161 1.161
Max Depth (ft) 2.839 4.839
Level of Service LOSC LOSE
SLR-4 (ft) SLR-6 (ft)
Trail's Name Amencan Discovery oy, o nce on Land (mile) 0341 0.024
Trail/Bike Loop
Trail's ID 342 Inundated Distance (mile) 0.409 0.726
Distance (mile) 0.750 Land Loss (%) 54.577 96.858
County Sussex Min Elevation (ft) 1.579 1.579
Max Depth (ft) 2421 4.421
Level of Service LOSF Out of Service
SLR-4 (ft) SLR-6 (ft)
Trail's Name Bike Loop Distance on Land (mile) 1.879 1.356
Trail's ID 343 Inundated Distance (mile) 0.795 1318
Distance (mile) 2.674 Land Loss (%) 29.721 49284
County Sussex Min Elevation (ft) 1.255 1.255
Max Depth (ft) 2.745 4745
Level of Service LOSC LOSE
SLR-4 (ft) SLR-6 (ft)
Trail's Name Connector Distance on Land (mile) 0.086 0085
Trail's ID 346 Inundated Distance (mile) 0.075 0.077
Distance (mile) 0.162 Land Loss (%) 46.576 47710
County Sussex Min Elevation (ft) 1.352 1.352
Max Depth (ft) 2.648 4.648
Level of Service LOSD LOSE




SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Connector Distance on Land (mile) 0.039 0.013
Trail's ID 349 Inundated Distance (mile) 0.016 0.042
Distance (mile) 0.055 Land Loss (%) 29951 76.727
County Sussex Min Elevation (ft) 1.422 1.422
Max Depth (ft) 2.578 4578
Level of Service LOS A LOSC LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Connector Distance on Land (mile) 0211 0.044
Trail's ID 351 Inundated Distance (mile) 0.152 0319
Distance (mile) 0363 Land Loss (%) 41 857 87816
County Sussex Min Elevation (ft) 0.805 0.805
Max Depth (ft) 1.195 3.195
Level of Service LOSC LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dune overlook Distance on Land (mile) 0.073
Trail's ID 355 Inundated Distance (mile) 0.050
Distance (mile) 0.123 Land Loss (%) 40.990
County Sussex Min Elevation (ft) 1.955
Max Depth (ft) 4045
Level of Service LOS A LOS A LOSE
SLR-2 (ff) SLE4 (f1) SLE-6 (ff)
Trail's Name Gordons Pond Trail  Distance on Land (mile) 0.035
Trail's ID 158 Inundated Distance (mile) 0.016
Distance (mile) 0.031 Land Loss (%) 32.021
County Sussex Min Elevation (ft) 0.930
Max Depth (ft) 1.070
Level of Service LOSC Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Gordons Pond Trail Distance on Land (mile) 1.048 0.784 0.643
Trail's ID 357 & 358 Inundated Distance (mile) 2,102 2.366 2.507
Distance (mile) 3.150 Land Loss (%) 66.743 75.109 79.584
County Sussex Min Elevation (ft) 0.456 0.456 0.456
Max Depth (ft) 1.544 3.544 5.544
Level of Service LOSD LOSF LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail'sName O Unction igeak“'ater Distance on Land (mile) 2572 2351 2187
Trail's ID 361 Inundated Distance (mile) 0.273 0.494 0.658
Distance (mile) 2.845 Land Loss (%) 9.588 17.374 23122
County Sussex Min Elevation (ft) -0.019 0019 -0.324
Max Depth (ft) 2019 4.019 6.324
Level of Service LOS A LOSC LOSC
SLR-2 (ft) SLR4 (ft) SLR-6 (ft)
Trail's Name Pedestrian Beach Crossing Distance on Land (mile) 0.072 0.049
Trail's ID 362 Inundated Distance (mile) 0.014 0.037
Distance (mile) 0.086 Land Loss (%) 16.350 42,626
County Sussex Min Elevation (ft) 1.783 1.783
Max Depth (ft) 2217 4217
Level of Service LOS A LOSC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pedestrian Beach Crossing Distance on Land (mile) 0428 0349 0206
Trail's ID 364 Inundated Distance (mile) 0.011 0.089 0.233
Distance (mile) 0439 Land Loss (%) 2497 20326 53.048
County Sussex Min Elevation (ft) 1.230 1.230 1.123
Max Depth (ft) 0.770 2770 4877
Level of Service LOS A LOSC LOSF
SLER-2 (fi) SLE-4 (fi) SLE-6 (fi)
Trail's Name  Pedestman Beach Crossing Distance on Land (mile) 0.076 (058
Trail's TD 365 Inundated Distance {mile) 0011 (029
Distance (mile) 0.087 Land Loss (%4) 12004 33450
County Sussex Min Elevation (ft) 1434 1484
Max Depth (ft) 1516 4516
Level of Service LOSC LOSE
SLE-2 (fr) SLE-4 (fr) SLE-6 (ft)
Trail's Name  Pedestman Beach Crossing Distance on Land (mile) 0.076 0.058
Trail's ID 365 Inundated Distance (mile) 0.011 0.029
Distance (mile) 0.087 Land Lozs (%4) 12004 33459
County Sussex Min Elevation (ft) 1484 1.4584
Max Depth (ft) 1516 4516
Level of Service LOSC LOSE




SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pedestrian Beach Crossing Distance on Land (mile) 0.012
Trail's ID 366 Inundated Distance (mile) 0.046
Distance (mile) 0.058 Land Loss (%) 79.398
County Sussex Min Elevation (ft) 1.644
Max Depth (ft) 4.356
Level of Service LOSA LOS A LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pedestrian Beach Crossing Distance on Land (mile) 0.056
Trail's ID 367 Inundated Distance (mile) 0.085
Distance (mile) 0.140 Land Loss (%) 60.350
County Sussex Min Elevation (ft) 1.885
Max Depth (ft) 4.115
Level of Service LOS A LOS A LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pinelands Nature Trail Distance on Land (mile) 0.238 0.078
Trail's ID 369 Inundated Distance (mile) 1.248 1.409
Distance (mile) 1.487 Land Loss (%) 83.962 94.749
County Sussex Min Elevation (ft) 1.174 1.174
Max Depth (ft) 2.826 4826
Level of Service LOSA LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Salt Marsh Spur Distance on Land (mile) 0412 0.191 0.066
Trail's ID 370 Inundated Distance (mile) 0.113 0.333 0.458
Distance (mile) 0.524 Land Loss (%) 21.496 63.575 37.405
County Sussex Min Elevation (ft) 0.681 0.681 0.681
Max Depth (ft) 1.319 3319 5319
Level of Service LOSB LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Salt Marsh Spur Distance on Land (mile) 0.284 0.099 0.007
Trail's ID 371 Inundated Distance (mile) 0.379 0.565 0.657
Distance (mile) 0.663 Land Loss (%) 57.121 35.099 95.966
County Sussex Min Elevation (ft) 0372 0.372
Max Depth (ft) 1.628 3.628
Level of Service LOSD LOSF Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Seaside Nature Trail  Distance on Land (mile) 0.568 0.299 0.075
Trail's ID 372 Inundated Distance (mile) 0.082 0.351 0.575
Distance (mile) 0.650 Land Loss (%) 12.596 53.950 88.521
County Sussex Min Elevation (ft) 0.584 0.584 0.584
Max Depth (ft) 1.416 3416 5416
Level of Service LOSB LOSF LOSF

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)

Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.020
Trail's ID 373 Inundated Distance (mile) 0.048
Distance (mile) 0.068 Land Loss (%0) 70.843
County Sussex Min Elevation (ft) 1.399
Max Depth (ft) 2.601
Level of Service LOSA LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 0.015
Trail's ID 374 Inundated Distance (mile) 0.008
Distance (mile) 0.023 Land Loss (%) 34.027
County Sussex Min Elevation (ft) 1.163
Max Depth (ft) 2837
Level of Service LOSA LOSD Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Walking Dunes Trail  Distance on Land (mile) 0.761 0.920 0.886
Trail's ID 376 & 377 & 378 Inundated Distance (mile) 0.627 0.825 1.041
Distance (imile) 1.927 Land Loss (%) 32.530 42800 54.040
County Sussex Min Elevation (ft) 0.434 0426 0426
Max Depth (ft) 1.566 3.574 5.574
Level of Service LOSC LOSD LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Walking Dunes Trail ~ Distance on Land (mile) 0.356 0.243 0.060
Trail's ID 379 Inundated Distance (mile) 0.016 0.130 0.313
Distance (mile) 0.372 Land Loss (%) 4.373 34.857 83.984
County Sussex Min Elevation (ft) 0.006 0.006 0.006
Max Depth (ft) 1.994 3.994 5.994
Level of Service LOS A LOSD LOSF




SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Black Farm Distance on Land (mile) 0.123 0.064 0.013
Trail's ID 414 Inundated Distance (mile) 0.030 0.088 0.140
Distance (mile) 0.152 Land Loss (%) 19.503 57.693 91.591
County Sussex Min Elevation (ft) 1.056 1.056 1.056
Max Depth (ft) 0.944 2944 4.944
Level of Service LOS A LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name ~ 'n¢0o" ii;eak‘mter Distance on Land (mile) 0217 0.198
Trail's ID 423 Inundated Distance (mile) 0.017 0.035
Distance (mile) 0234 Land Loss (%) 7.152 15.196
County Sussex Min Elevation (ft) 0881 0881
Max Depth (ft) 3.119 5.119
Level of Service LOS A LOSB LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Black Farm Distance on Land (mile) 1462 0.830 0.226
Trail's ID 438 Inundated Distance (mile) 0.038 0.671 1.275
Distance (mile) 1.500 Land Loss (%) 2.521 44,705 34.959
County Sussex Min Elevation (ft) 0.749 0.749 0.568
Max Depth (ft) 1.251 3.251 5432
Level of Service LOS A LOSD LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Blue Goose Distance on Land (mile) 0964 0.536 0.141
Trail's ID 439 Inundated Distance (mile) 0.657 1.085 1.480
Distance (mile) 1.621 Land Loss (%) 40.510 66.938 91.288
County Sussex Min Elevation (ft) 0.593 0.593 0.452
Max Depth (ft) 1.407 3.407 5.548
Level of Service LOSC LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Boardwalk Distance on Land (mile) 0.159 0.043
Trail's ID 440 Inundated Distance (mile) 0324 0.440
Distance (mile) 0.483 Land Loss (%) 67.045 91.133
County Sussex Min Elevation (ft) 0.258 0258
Max Depth (ft) 1.742 3.742
Level of Service LOSD Out of Service Out of Service
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SLR-2 (ft)

SLR4 (f1) SLR-6 (ft)

Trail's Name Dike Trail Distance on Land (mile) 0.066
Trail's ID 441 Inundated Distance (mile) 0.441
Distance (mile) 0.506 Land Loss (%) 87.066
County Sussex Min Elevation (ft) 0.575
Max Depth (ft) 1.425
Level of Service LOSF Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Photography Blind Distance on Land (mile) 0.063
Trail's ID 442 Inundated Distance (mile) 0.240
Distance (mile) 0.303 Land Loss (%) 79.293
County Sussex Min Elevation (ft) 0.504
Max Depth (ft) 1.496
Level of Service LOSF Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pine Grove Distance on Land (mile) 0.671 0.291 0.070
Trail's ID 443 Inundated Distance (imile) 0.130 0.509 0.730
Distance (mile) 0.800 Land Loss (%) 16.201 63.648 91.236
County Sussex Min Elevation (ft) 0.988 0.720 0.658
Max Depth (ft) 1.012 3.280 5.342
Level of Service LOSB LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 0.383 0.168
Trail's ID 444 Inundated Distance (mile) 0.134 0.398
Distance (mile) 0.556 Land Loss (%) 32984 71.520
County Sussex Min Elevation (ft) 0.9938 0981
Max Depth (ft) 1.002 3019
Level of Service LOSC LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 0.296 0.186
Trail's ID 445 Inundated Distance (mile) 0.043 0.154
Distance (mile) 0.339 Land Loss (%) 12.664 45225
County Sussex Min Elevation (ft) 1.136 1.136
Max Depth (ft) 2864 4 864
Level of Service LOSA LOSC LOSE
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 0.542 0.020
Trail's ID 446 Inundated Distance (mile) 0.044 0.566
Distance (mile) 0.586 Land Loss (%) 7465 96.612
County Sussex Min Elevation (ft) 0.805 0.690
Max Depth (ft) 1.195 3310
Level of Service LOS A Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Seaford Riverwalk Distance on Land (mile) 0024
Trail's ID 524 Inundated Distance (imile) 0.077
Distance (mile) 0.102 Land Loss (%) 75.904
County Sussex Min Elevation (ft) 1.247
Max Depth (ft) 2.753
Level of Service LOS A LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.426 0.426
Trail's ID 562 Inundated Distance (mile) 0.338 0.338
Distance (mile) 0.764 Land Loss (%) 44250 44250
County Sussex Min Elevation (ft) 1.033 1.033
Max Depth (ft) 2967 4.967
Level of Service LOS A LOSD LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Thompson Island Trail Distance on Land (mile) 0.276 0.105
Trail's ID 567 Inundated Distance (mile) 0.387 0.558
Distance (mile) 0.663 Land Loss (%0) 58.419 34.173
County Sussex Min Elevation (ft) 0322 0322
Max Depth (ft) 3678 5678
Level of Service LOS A LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Greenway Trail Distance on Land (mile) 1.814 1.749 1.646
Trail's ID 568 Inundated Distance (mile) 0.123 0.188 0.291
Distance (mile) 1.937 Land Loss (%) 6.367 9.684 15.033
County Sussex Min Elevation (ft) 0.406 0.406 0.406
Max Depth (ft) 1.594 3.594 5.594
Level of Service LOS A LOSB LOSC




SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name James Farm Ecological Distance on Land (mile) 0.140
Preserve Trail
Trail's ID 591 Inundated Distance (mile) 0.062
Distance (mile) 0.202 Land Loss (%) 30.876
County Sussex Min Elevation (ft) 2.115
Max Depth (ft) 3.885
Level of Service LOS A LOS A LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Pj;;‘;::“:;‘::;:'zgll:::?f;11 Distance on Land (mile) 0.142 0.051
Trail's ID 594 Inundated Distance (mile) 0.028 0.119
Distance (mile) 0.170 Land Loss (%) 16.582 70.122
County Sussex Min Elevation (ft) 0.714 0.714
Max Depth (ft) 1.286 3.286
Level of Service LOSB LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
JELLSS Callll DUOLUEICAL
Trail's Name Preserve Trail - Green  Distance on Land (mile) 0.130
Mamal
Trail's ID 595 Inundated Distance (mile) 0.087
Distance (mile) 0217 Land Loss (%) 40.092
County Sussex Min Elevation (ft) 0.640
Max Depth (ft) 5.360
Level of Service LOS A LOS A LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
JELLSS Callll DUOLURICAL
Trail's Name Preserve Trail - Orange Distance on Land (mile) 0.138 0.015
Manal
Trail's ID 596 Inundated Distance (imile) 0.195 0.318
Distance (mile) 0.333 Land Loss (%) 58.511 95501
County Sussex Min Elevation (ft) 0.640 0.358
Max Depth (ft) 3.360 0.358
Level of Service LOS A LOSF Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
JELLICS Callll DUOIUEICaL
Trail's Name Preserve Trail - Purple  Distance on Land (mile) 0.491 0.291
Tanal
Trail's ID 611 Inundated Distance (imile) 0.257 0.457
Distance (mile) 0.748 Land Loss (%) 34348 61.137
County Sussex Min Elevation (ft) 1.042 1.042
Max Depth (ft) 2958 4.958
Level of Service LOS A LOSD LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name P:lr‘ilslzi':;?:il}:-clz?fi;ﬂil Distance an Land (mile) 0.373 0.323
Trail's ID 612 Inundated Distance (mile) 0.103 0.153
Distance (mile) 0.477 Land Loss (%) 21.658 32127
County Sussex Min Elevation (ft) 0876 0876
Max Depth (ft) 3.124 5.124
Level of Service LOS A LOSC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
JELIITS Callll LL’UIUEIL’&I
Trail's Name Preserve Trail - Yellow Distance on Land (mile) 0.116 0.090
g . |
Trail's ID 613 Inundated Distance (mile) 0.014 0.040
Distance (mile) 0.130 Land Loss (%) 10.598 30.559
County Sussex Min Elevation (ft) 1.258 0.846
Max Depth (ft) 2742 5.154
Level of Service LOS A LOSB LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 2559 1.077
Trail's ID 699 Inundated Distance (mile) 0.446 1.928
Distance (mile) 3.004 Land Loss (%) 14 838 64167
County Sussex Min Elevation (ft) 0.868 0.458
Max Depth (ft) 3132 5.542
Level of Service LOSA LOSC LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 0.501 0.166
Trail's ID 727 Inundated Distance (mile) 0.152 0.487
Distance (mile) 0.653 Land Loss (%) 23241 74.593
County Sussex Min Elevation (ft) 1.121 0.785
Max Depth (ft) 2.879 5.215
Level of Service LOS A LOSC LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 1.068 1.034 0471
Trail's ID 728 Inundated Distance (mile) 0.022 0.056 0.619
Distance (mile) 1.090 Land Loss (%) 2.049 5177 56.769
County Sussex Min Elevation (ft) 0410 -0.246 -0.246
Max Depth (ft) 1.590 4.246 6.246
Level of Service LOSA LOSB LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 2.713 2.051 1.591
Trail's ID 731 Inundated Distance (mile) 0.069 0.732 0.892
Distance (mile) 2783 Land Loss (%) 2488 26.304 32.040
County Sussex Min Elevation (ft) 0.269 0.269 0.269
Max Depth (ft) 1.731 3.731 5.731
Level of Service LOS A LOSC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Governors Walk Distance on Land (mile) 0.305 0.205 0.180
Trail's ID B & 7‘;2;;%; 783 & 1 undated Distance (mile) 0.671 0.771 0.795
Distance (mile) 0.976 Land Loss (%) 68.756 79.017 81.528
County Sussex Min Elevation (ft) -0.451 -0.451 -0.451
Max Depth (ft) 2451 4451 6.451
Level of Service LOSD LOSF LOSF
SLR-2 (ft) SLR-4 (ff) SLR-6 (ft)
Trail's Name Sidewalk or Pathway  Distance on Land (mile) 1.710 1.649 1.406
Trail's ID 304 Inundated Distance (mile) 0.029 0.090 0.332
Distance (mile) 1.738 Land Loss (%) 1.651 5.151 19.094
County Sussex Min Elevation (ft) 0.283 0.283 0.283
Max Depth (ft) 1717 3717 5717
Level of Service LOS A LOSB LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Dirt Road Distance on Land (mile) 0.487 0.405 0.175
Trail's ID 817 Inundated Distance (mile) 0.017 0.098 0.328
Distance (mile) 0.504 Land Loss (%) 3369 19.526 65.226
County Sussex Min Elevation (ft) 0.775 0.775 0.685
Max Depth (ft) 1.225 3225 5.315
Level of Service LOS A LOSC LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 1.069 0.509 0.257
Trail's ID 218 Inundated Distance (mile) 0.249 0.809 1.061
Distance (mile) 1.318 Land Loss (%) 18.875 61.400 80487
County Sussex Min Elevation (ft) 0.479 0.479 0.386
Max Depth (ft) 1.521 3521 5614
Level of Service LOSB LOSF LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 4.574 4.357 3.452
Trail's ID 319 Inundated Distance (mile) 0.111 0.328 1.233
Distance (mile) 4.685 Land Loss (%) 2376 7.000 26.321
County Sussex Min Elevation (ft) 0.063 0.063 0.063
Max Depth (ft) 1.937 3937 5.937
Level of Service LOS A LOS B LOS C
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 1.586
Trail's ID 320 Inundated Distance (mile) 0.087
Distance (mile) 1.673 Land Loss (%) 5.211
County Sussex Min Elevation (ft) 1.638
Max Depth (ft) 4362
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 0.142
Trail's ID 845 Inundated Distance (mile) 0.030
Distance (mile) 0.171 Land Loss (%) 17.259
County Sussex Min Elevation (ft) 2.036
Max Depth (ft) 3964
Level of Service LOS A LOS A LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Trail's Name Unnamed Trail Distance on Land (mile) 1.083 1.014
Trail's ID 347 Inundated Distance (mile) 0.101 0.170
Distance (inile) 1.184 Land Loss (%) 8.539 14.348
County Sussex Min Elevation (ft) 0.964 0.964
Max Depth (ft) 3.036 5.036
Level of Service LOS A LOSB LOSC
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Appendix B

BIKEROUTES6 LEVEL OF SERVI CE

As it was described previously, the scope of this research covers the entire
stat e of bikeeolta. W resufi af the vulnerability assessment against sea
level rise forthese facilitiess presented in this appendix. It is worthwhile mentioning
that this vulnerability assessment was processed only for those facilities that will be
affected by different sea level rise projections.

Each affectedbike routehas a correspondent table inalini he bi kI r out e¢
(a number that DelDOT uses to identifike route$, total distance, an@OT classare
reported. Al so, the vulnerability assessme
eachroadwayunder low (2 feet), medium (4 feet), andln(6feet) sea level rise
projections in year 2100. Appendi1 containsStatewidebike routesappendixB.2

containsRegionalbike routesand appendiB.3 containgConnectoibike routes



Servi

Bl St atewide Bike Routesd Level of
SLE-2 (ft) SLE- (ft) SLE-6 (ft)
Distance on Land (mile) 3.703 5499 3.257
Bike Route's ID 41 Inundated Distance (mile) 1.052 1.256 1498
Distance (mile) 75 Land Loss (%4) 15.569 18301 22176
DOT Class Statewide Min Flevation (ft) 0.770 -0.784 0.784
Max Depih () 2770 4.784 6.784
Level of Service LOSB LOSC LOsSC
SLE-2 (ft) SLE (ft) SLE-6 (ft)
Distance on Land (mile) 0.504 0.497 0488
Bike Route's ID 42 Inundated Distance (mile) 0.024 0.030 0.040
Distance (mile) 0527 Land Loss (%) 4481 377 7548
DOT Class Statewide Min Elevation (ft) 0.77 0.77 0.77
Max Depth (ft) 1229 Y 5.229
Level of Service LOS A LOSEB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.739
Bike Route's ID 44 Inundated Distance (mile) 0.034
Distance (mile) 0.527 Land Loss (%0) 6.355
DOT Class Statewide Min Elevation (ft) 2074
Max Depth (ft) 3926
Level of Service LOs A LOS A LOSB
SLR-2 (fft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 4491 3.089 2 569
Bike Route's ID 56 Inundated Distance (mile) 1.897 3.299 3.819
Distance (mile) 6.388 Land Loss (%) 29.702 51.649 59787
DOT Class Statewide Min Elevation (ft) -0.500 -0.500 -0.587
Max Depth (ft) 2.500 4.500 6.587
Level of Service LOSB LOSF LOSF
SLE-2 (ft) SLE (ft) SLE-6 (ft)
Distance on Land (mile) 11.091 10.251 9344
Bike Route's ID 38 Inundated Distance (mile) 1.656 2493 3.402
Distance (mile) 12746 Land Loss (%) 12988 19.576 26.694
DOT Class Statewids Min Flevation (ft) -0.500 -0.5300 0,500
Max Depth (f) 2.500 4.500 6.500
Level of Service LOSB LOsC LOSC
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2.685 2.599 2.552
Bike Route's ID 26 Inundated Distance (mile) 0.145 0.231 0.279
Distance (mile) 2.831 Land Loss (%) 5136 8.176 9.846
DOT Class Statewide Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.840 1.840 1.826
Bike Route's ID a8 Inundated Distance (mile) 0.143 0.143 0.158
Distance (mile) 1984 Land Loss (%0) 7232 7.231 7.956
DOT Class Statewide Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 4320 4297
Bike Route's ID 186 Inundated Distance (mile) 0.033 0.056
Distance (mile) 4353 Land Loss (%0) 0.754 1.283
DOT Class Statewide Min Elevation (ft) 0.851 0.851
Max Depth (ft) 3.149 5.149
Level of Service LOS A LOSB LOSB
SLR-2 (ff) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3.169 2942
Bike Route's ID 192 Inundated Distance (mile) 0.121 0.349
Distance (mile) 3291 Land Loss (%) 3.688 10.605
DOT Class Statewide Min Elevation (ft) 1.501 1.501
Max Depth (ft) 2.499 4.499
Level of Service LOS A LOSB LOSC
SLR-2 (ff) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.375 1322 1.257
Bike Route's ID 193 Inundated Distance (mile) 0.268 0.320 0.386
Distance (imile) 1.643 Land Loss (%) 16.300 19.503 23485
DOT Class Statewide Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOSB LOSC LOSC




SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.398 0.157 0.104
Bike Route's ID 235 Inundated Distance (mile) 0.050 0.291 0.344
Distance (mile) 0.448 Land Loss (%) 11.179 64956 76.795
DOT Class Statewide Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ff) 2.500 4.500 6.500
Level of Service LOSB LOSF LOSF

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 7.0136 24242 21555
Bike Route's ID 262 Inundated Distance (mile) 24864 7.0758 7.3445
Distance (mile) 9.4999 Land Loss (%) 26.1730 74.4828 77.3113
DOT Class Statewide Min Elevation (ft) 0.6162 0.6162 0.6216
Max Depth (ff) 1.3838 3.3838 5.3784
Level of Service LOSB LOSF LOSF

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 25226 1.1561
Bike Route's ID 263 Inundated Distance (mile) 6.1927 7.5592
Distance (mile) 3.7152 Land Loss (%0) 71.0562 86.7357
DOT Class Statewide Min Elevation (ft) 09523 0.9523
Max Depth (ff) 3.0477 5.0477
Level of Service LOs A LOSF LOSF

SLR-2 (it) SLR 4 (1t) SLR-6 (1t)

Distance on Land (mile) 0.2068 0.0000
Bike Route's ID 264 Inundated Distance (mile) 0.4508 0.6577
Distance (mile) 0.6577 Land Loss (%0) 68.5505 100.0000
DOT Class Statewide Min Elevation (ft) 0.9653

Max Depth (ff) 3.0347

Level of Service LOs A LOSF Out of Service

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.1335 0.0612
Bike Route's ID 316 Inundated Distance (mile) 0.0363 0.1086
Distance (mile) 0.1698 Land Loss (%0) 21.3849 63.9535
DOT Class Statewide Min Elevation (ft) 1.62584 1.6284
Max Depth (ff) 23716 43716
Level of Service LOS A LOSC LOSF
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.7515 0.6730 0.6557
Bike Route's ID 351 Inundated Distance (mile) 0.0289 0.1074 0.1247
Distance (mile) 0.7804 Land Loss (%) 3.6954 13.7630 159768
DOT Class Statewide Min Elevation (ft) -0.1356 -0.4523 -0.4523
Max Depth (ff) 2.1356 44523 6.4523
Level of Service LOS A LOSC LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 05321 0.4652 03832
Bike Route's ID 352 Inundated Distance (mile) 0.1602 0.2270 0.3091
Distance (mile) 0.6923 Land Loss (%) 231396 32.7949 446450
DOT Class Statewide Min Elevation (ft) 0.6159 04170 04170
Max Depth (ff) 1.3841 3.5830 5.5830
Level of Service LOSB LOSD LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.9610
Bike Route's ID 354 Inundated Distance (mile) 0.0184
Distance (mile) 1.9793 Land Loss (%0) 0.9272
DOT Class Statewide Min Elevation (ft) 1.6715
Max Depth (ft) 43285
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 09563 09412
Bike Route's ID 422 Inundated Distance (mile) 0.0225 0.0376
Distance (mile) 09788 Land Loss (%0) 2.2972 3.8424
DOT Class Statewide Min Elevation (ft) 0.2505 0.2505
Max Depth (ff) 3.7495 5.7495
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2.009 1.997
Bike Route's ID 466 Inundated Distance (mile) 0.024 0.035
Distance (mile) 2.033 Land Loss (%) 1.172 1.734
DOT Class Statewide Min Elevation (ft) -0.310 -0.310
Max Depth (ft) 4310 6.310
Level of Service LOSA LOSB LOSB
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2444 2.397 2.360
Bike Route's ID 467 Inundated Distance (mile) 0.159 0.206 0.244
Distance (mile) 2.603 Land Loss (%) 6.107 7911 9.365
DOT Class Statewide Min Elevation (ft) -0.499 -0.500 -0.500
Max Depth (ff) 2.499 4.500 6.500
Level of Service LOs A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 5.562 5.533 5.519
Bike Route's ID 507 Inundated Distance (mile) 0.050 0.079 0.093
Distance (mile) 5612 Land Loss (%0) 0.896 1.408 1.665
DOT Class Statewide Min Elevation (ft) 0.776 0.776 0.776
Max Depth (ff) 1.224 3224 5.224
Level of Service LOs A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2.838 2.838 2.838
Bike Route's ID 509 Inundated Distance (mile) 0.021 0.021 0.021
Distance (mile) 2.860 Land Loss (%0) 0.752 0.752 0.752
DOT Class Statewide Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ff) 2.500 4.500 6.500
Level of Service LOs A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.166 1.148 1.130
Bike Route's ID 619 Inundated Distance (mile) 1.430 1.448 1.466
Distance (mile) 2.596 Land Loss (%0) 55.078 55.780 56477
DOT Class Statewide Min Elevation (ft) -0.314 -0.314 -0.314
Max Depth (ft) 2314 4314 6.314
Level of Service LOSD LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.979 1.935
Bike Route's ID 622 Inundated Distance (mile) 0.037 0.081
Distance (mile) 4031 Land Loss (%0) 0915 2011
DOT Class Statewide Min Elevation (ft) -0.308 -0.308
Max Depth (ff) 4308 6.308
Level of Service LOs A LOSB LOSB
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.300
Bike Route's ID 624 Inundated Distance (mile) 0.348
Distance (mile) 0.649 Land Loss (%) 53.696
DOT Class Statewide Min Elevation (ft) 2.569
Max Depth (ff) 3431
Level of Service LOS A LOS A LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.048 0.000
Bike Route's ID 626 Inundated Distance (mile) 0.066 0229
Distance (mile) 0.229 Land Loss (%0) 29.041 100.000
DOT Class Statewide Min Elevation (ft) 1.629
Max Depth (ff) 2371
Level of Service LOS A LOSC Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.291 0.002 0.000
Bike Route's ID 643 Inundated Distance (mile) 0.262 0.551 0.553
Distance (mile) 0.553 Land Loss (%0) 47338 99 708 100.000
DOT Class Statewide Min Elevation (ft) 0.654 0.654
Max Depth (ff) 1.346 3.346
Level of Service LOSC Out of Service Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.453
Bike Route's ID 666 Inundated Distance (mile) 0.098
Distance (mile) 0.551 Land Loss (%0) 17.841
DOT Class Statewide Min Elevation (ft) 2.058
Max Depth (ff) 3942
Level of Service LOS A LOS A LOSC

Bike Route's ID
Distance (mile)
DOT Class

667
0274
Statewide

SLR.-2 (it) SLR 4 (1t) SLR-6 (1t)

Distance on Land (mile) 0.035 0.000 0.000
Inundated Distance (mile) 0.238 0.274 0.274
Land Loss (%) 87.147 100.000 100.000
Min Elevation (ft) 0.170

Max Depth (ft) 1.830

Level of Service LOSF Out of Service Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.617 1.371 1.096
Bike Route's ID 669 Inundated Distance (mile) 0.127 0.373 0.648
Distance (mile) 1.744 Land Loss (%) 7.258 21.395 37.163
DOT Class Statewide Min Elevation (ft) 0.917 0.860 0.860
Max Depth (ff) 1.083 3.140 5.140
Level of Service LOs A LOSC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.878 1.609
Bike Route's ID 671 Inundated Distance (mile) 0.299 0.568
Distance (mile) 2.178 Land Loss (%0) 13.742 26.106
DOT Class Statewide Min Elevation (ft) 1.403 1.403
Max Depth (ft) 2.597 4.597
Level of Service LOs A LOSC LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.836 1.832 1.825
Bike Route's ID 835 Inundated Distance (mile) 0.034 0.037 0.044
Distance (mile) 1.870 Land Loss (%0) 1.808 2.003 2.367
DOT Class Statewide Min Elevation (ft) -0.473 -0.473 -0.473
Max Depth (ff) 2473 4473 6473
Level of Service LOs A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.360 1.146 1.056
Bike Route's ID 852 Inundated Distance (mile) 0.116 0.330 0.420
Distance (mile) 1476 Land Loss (%0) 7.837 22364 28.457
DOT Class Statewide Min Elevation (ft) -0.501 -0.501 -0.500
Max Depth (ff) 2.501 4.501 6.500
Level of Service LOs A LOSC LOSC
B2 Regional Bi ke Routes6 Level of Servi
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2.895 2.895 2.891
Bike Route's ID 19 Inundated Distance (mile) 0.049 0.049 0.053
Distance (mile) 2944 Land Loss (%0) 1.674 1.674 1.805
DOT Class Regional Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ff) 2.500 4.500 6.500
Level of Service LOs A LOSB LOSB
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SLE-2 (ft) SLE-{ (ft) SLE-6 (ft)
Distance on Land (mile) 3.130 4.6350 4431
Bilke Route's ID 27 Inundated Distance (mile) 240 28Rl 3.100
Distance (mile) 1.331 Land Loss (%) 31.880 38233 41.158
DOT Class Eegional Min Flevation (ft) -0.497 -0.497 -0.497
Max Depth (ft) 2497 4.497 6.497
Level of Service LOSC LOSD LOSE
SLR-2 (ft) SLE-4 (ft) SLE-6 (ft)
Distance on Land (mile) 0.151 0.073 0.002
Bike Route's ID 28 Inundated Distance (mile) (398 0.474 0.547
Distance (mile) 0.349 Land Loss (%4) 72519 26266 40720
DOT Class Eegional Min Elevation (ft) 0.790 0.790 0.790
Max Depih () 1210 3210 3.210
Level of Service LOSF LOSF Out of service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.058 1.028 0974
Bike Route's ID 57 Inundated Distance (mile) 0.326 0.355 0410
Distance (mile) 1.383 Land Loss (%) 23535 25671 29.627
DOT Class Regional Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ff) 2.500 4.500 6.500
Level of Service LOSB LOsSC LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.887 0.940 0.254
Bike Route's ID 60 Inundated Distance (mile) 1.933 2.880 3.566
Distance (mile) 3.820 Land Loss (%0) 50.611 75.394 93355
DOT Class Regional Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ff) 2.500 4.500 6.500
Level of Service LOSD LOSF Out of service
SLR-2 (fft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3.329 3.261
Bike Route's ID 120 Inundated Distance (mile) 0.093 0.161
Distance (mile) 3422 Land Loss (%) 2711 4706
DOT Class Regional Min Elevation (ft) 0.230 0.230
Max Depth (ft) 3770 5770
Level of Service LOS A LOSB 1LOSB
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2.695
Bike Route's ID 121 Inundated Distance (mile) 0.076
Distance (mile) 2772 Land Loss (%) 2757
DOT Class Regional Min Elevation (ft) 2117
Max Depth (ff) 3.883
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.426 0.233 0.048
Bike Route's ID 122 Inundated Distance (mile) 0.168 0.318 0.547
Distance (mile) 0.595 Land Loss (%) 28297 53.396 91.995
DOT Class Regional Min Elevation (ft) 1.260 -0.120 -0.120
Max Depth (ft) 0.740 4.120 6.120
Level of Service LOS A LOSF Out of service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.153
Bike Route's ID 141 Inundated Distance (mile) 0.012
Distance (mile) 1.165 Land Loss (%) 1.026
DOT Class Regional Min Elevation (ft) 1.981
Max Depth (ft) 4.019
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.798 0.753
Bike Route's ID 164 Inundated Distance (mile) 0.060 0.105
Distance (mile) 0.857 Land Loss (%0) 6.963 12.195
DOT Class Regional Min Elevation (ft) 0.869 0.869
Max Depth (ff) 3.131 5.131
Level of Service LOS A LOSB LOSC
SLE-4 (ft) SLE-6 (ft)
Distance on Land (mile) 2660 2438
Bilke Route's ID 194 Inundated Distance (mile) 0.346 0.568
Distance (mile) 3.005 Land Loss (%4) 11.501 18893
DOT Class Eezional Mlin Elevation (ft) 1.470 1.346
Max Depih (fc) 2530 4654
Level of Service LOsC LOsC
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.503 1.378 1.104
Bike Route's ID 195 Inundated Distance (mile) 0.652 0.778 1.051
Distance (mile) 2.155 Land Loss (%) 30.244 36.082 48.785
DOT Class Regional Min Elevation (ft) 0.739 0.739 0.739
Max Depth (ff) 1.261 3.261 5.261
Level of Service LOSC LOSD LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1612 0.857 0.452
Bike Route's ID 253 Inundated Distance (mile) 0.106 0.862 1.266
Distance (mile) 1.719 Land Loss (%0) 6.190 50.162 73.681
DOT Class Regional Min Elevation (ft) 0.755 0.755 0.755
Max Depth (ff) 1.245 3.245 5.245
Level of Service LOS A LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3.200 2958
Bike Route's ID 254 Inundated Distance (mile) 0.034 0277
Distance (mile) 3.235 Land Loss (%) 1.060 8.554
DOT Class Regional Min Elevation (ft) 1.149 1.160
Max Depth (ft) 2.851 4.840
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLE (ft) SLE-6 (ft)
Distance on Land (mile) 3408 3.262
Bilke Route's ID 270 Inundated Distance (mile) 0.088 0234
Distance (mile) 5495 Land Loss (%4) 1.397 4251
DOT Class Eegional Min Elevadon (ft) -0.500 -0.300
Max Depth (ft) 4300 6.500
Level of Service LOSE LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.310 1.310
Bike Route's ID 282 Inundated Distance (mile) 0.017 0.017
Distance (mile) 1.327 Land Loss (%0) 1.269 1.270
DOT Class Regional Min Elevation (ft) -0.498 -0.493
Max Depth (ff) 4.498 6.498
Level of Service LOS A LOSB LOSB




SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2.097 2.052 1.988
Bike Route's ID 204 Inundated Distance (mile) 0.116 0.161 0.225
Distance (mile) 2213 Land Loss (%) 5221 7.286 10.168
DOT Class Regional Min Elevation (ft) -0.500 -0.497 -0.500
Max Depth (ff) 2.500 4.497 6.500
Level of Service LOS A LOSB LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 11.420
Bike Route's ID 295 Inundated Distance (mile) 0.231
Distance (mile) 11.652 Land Loss (%) 1.986
DOT Class Regional Min Elevation (ft) 1.490
Max Depth (ft) 4510
Level of Service LOS A LOS A LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 4.749 3949 3101
Bike Route's ID 363 Inundated Distance (mile) 0.687 1.487 2335
Distance (mile) 5436 Land Loss (%) 12.647 27.363 42.955
DOT Class Regional Min Elevation (ft) 0.278 0.278 02738
Max Depth (ft) 1.722 3722 5.722
Level of Service LOSB LOSC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3.033 2.636 2.083
Bike Route's ID 365 Inundated Distance (mile) 0.727 1.124 1.676
Distance (mile) 3.760 Land Loss (%0) 19.327 29905 44 588
DOT Class Regional Min Elevation (ft) 0611 0.592 0.592
Max Depth (ff) 1.389 3.408 5408
Level of Service LOSB LOSC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.816
Bike Route's ID 366 Inundated Distance (mile) 0.031
Distance (mile) 0.847 Land Loss (%) 3671
DOT Class Regional Min Elevation (ft) 2228
Max Depth (ft) 3.772
Level of Service LOSA LOS A LOSB
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.535 1.490
Bike Route's ID 367 Inundated Distance (mile) 0.068 0.113
Distance (mile) 1.603 Land Loss (%) 4.240 7.062
DOT Class Regional Min Elevation (ft) 1.347 1.347
Max Depth (ft) 2.653 4.653
Level of Service LOS A LOSB LOSB
SLE-2 (fi) SLE-4 (ft) SLE-6 (fi)
Distance on Land (mile) 3376 8439 6.372
Bike Route's ID 419 Inundated Distance (mile) 0,670 1.607 3674
Distance (mile) 10.046 Land Lozs (%) 6.669 15904 36.569
DOT Class Regional Min Flevation (ft) -0.500 -0.300 -0.500
Max Depth (ft) 2.500 4500 6.500
Level of Service LOsA LOsSC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2.248 1.149 0.495
Bike Route's ID 441 Inundated Distance (mile) 1.799 2.898 3.552
Distance (mile) 4.047 Land Loss (%) 44453 71.603 87.760
DOT Class Regional Min Elevation (ft) 0.602 -0.231 -0.231
Max Depth (ff) 1.398 4231 6.231
Level of Service LOSC LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2992 2772 2727
Bike Route's ID 479 Inundated Distance (mile) 0.192 0.412 0.457
Distance (mile) 3.134 Land Loss (%0) 6.040 12.952 14.360
DOT Class Regional Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ff) 2.500 4.500 6.500
Level of Service LOS A LOSC LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3521
Bike Route's ID 516 Inundated Distance (mile) 0.167
Distance (mile) 3.688 Land Loss (%0) 4541
DOT Class Regional Min Elevation (ft) 1.319
Max Depth (ft) 4681
Level of Service LOS A LOS A LOSB




Ser vi

SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.204 0.679 0.479
Bike Route's ID 646 Inundated Distance (mile) 2.539 3.064 3264
Distance (mile) 3.743 Land Loss (%) 67.824 81.860 27.194
DOT Class Regional Min Elevation (ft) 0321 0.219 0.014
Max Depth (ff) 1.679 3.781 5.986
Level of Service LOSD LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.035 0.012 0.000
Bike Route's ID 648 Inundated Distance (mile) 0.158 0.181 0.193
Distance (mile) 0.193 Land Loss (%0) 81.803 93923 100.000
DOT Class Regional Min Elevation (ft) 0.852 -0471
Max Depth (ff) 1.148 4471
Level of Service LOSF Out of Service Out of Service
SLR-2 (fft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3.909 3.904 3903
Bike Route's ID 664 Inundated Distance (mile) 0.053 0.059 0.060
Distance (mile) 3963 Land Loss (%) 1.343 1.477 1.508
DOT Class Regional Min Elevation (ft) -0.496 -0.499 -0.499
Max Depth (ft) 2.496 4.499 6.499
Level of Service LOsS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.797 0.617 0315
Bike Route's ID 791 Inundated Distance (mile) 0.072 0.252 0.554
Distance (mile) 0.869 Land Loss (%0) 8.245 28.955 63.734
DOT Class Regional Min Elevation (ft) -0.395 -0.395 -0.395
Max Depth (ff) 2.395 4395 6.395
Level of Service LOs A LOSC LOSF
B3 Connector Bi ke Routesd Level of
SLE-2 (ft) SLE-4 (ft) SLE-6 (ff)
Distance on Land (mile) 2568 2269 2094
Bilke Route's ID 2 Inundated Distance (mile) 0.545 0245 1.020
Distance (mile) 3114 Land Loss (%4) 17.498 17141 32762
DOT Class Comnnector  Afin Elevation (ft) -0.500 0500 -0.500
Max Depih () 2500 4.500 6.300
Level of Service LOSE LOSC LOSE

13C

c

e



SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3455 3.056 2.718
Bike Route's ID 16 Inundated Distance (mile) 0.072 0471 0.809
Distance (mile) 3.527 Land Loss (%0) 2.041 13.353 22931
DOT Class Connector Min Elevation (ft) 1.417 0.724 0.724
Max Depth (ff) 0.583 3276 5276
Level of Service LOs A LOSC LOSC
SLR-2 (fft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.107 0.567 0.450
Bike Route's ID 55 Inundated Distance (mile) 0288 0.828 0.9465
Distance (mile) 1.396 Land Loss (%) 20.659 59.347 67.741
DOT Class Connector Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ft) 2.500 4.500 6.500
Level of Service LOSB LOSF LOSF
SLR-2 (fft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.590 0.565 0.556
Bike Route's ID 75 Inundated Distance (mile) 0.028 0.052 0.062
Distance (mile) 0.618 Land Loss (%) 4501 8.447 10.025
DOT Class Connector Min Elevation (ft) 0421 0421 0421
Max Depth (ft) 1.579 3.579 5579
Level of Service LOS A LOSB LOSC
SLR-2 (fft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 4.670 4481 4.330
Bike Route's ID 83 Inundated Distance (mile) 0.101 0.290 0.441
Distance (mile) 4771 Land Loss (%) 2121 6.080 9253
DOT Class Connector Min Elevation (ft) -0.318 -0.500 -0.500
Max Depth (ft) 2318 4.500 6.500
Level of Service LOsS A LOSB LOSB
SLR-2 (fft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 16.804 16372
Bike Route's ID 35 Inundated Distance (mile) 0275 0.707
Distance (mile) 17.078 Land Loss (%) 1.608 4139
DOT Class Connector Min Elevation (ft) -0.499 -0.499
Max Depth (ft) 4.499 6.499
Level of Service LOS A LOSB LOSB
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SLR-2 (ff) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 18.535 18.505
Bike Route's ID 126 Inundated Distance (mile) 0.072 0.102
Distance (mile) 18.607 Land Loss (%) 0.385 0.549
DOT Class Connector Min Elevation (ft) -0.500 -0.500
Max Depth (ft) 4.500 6.500
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2125 2119
Bike Route's ID 128 Inundated Distance (mile) 0.011 0.017
Distance (mile) 2136 Land Loss (%0) 0.526 0.788
DOT Class Connector Min Elevation (ft) 1.801 1612
Max Depth (ft) 2.199 4388
Level of Service LOs A LOSB LOSB
SLR-2 (ff) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2117 2.009
Bike Route's ID 136 Inundated Distance (mile) 0.143 0.251
Distance (mile) 2.259 Land Loss (%) 6.321 11.090
DOT Class Connector Min Elevation (ft) 0513 0.513
Max Depth (ft) 3.487 5.487
Level of Service LOsS A LOSB LOSC
SLR-2 (ff) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.157 0.999 0.826
Bike Route's ID 137 Inundated Distance (mile) 0.054 0.212 0.385
Distance (mile) 1211 Land Loss (%) 4477 17.481 31.812
DOT Class Connector Min Elevation (ft) 0.716 0.716 0.716
Max Depth (ft) 1.284 3.284 5.284
Level of Service LOsS A LOSC LOSE
2 (ft) 4 (ft) 6 (ft)
Distance on Land (mile) 1411 1.347 1.340
Bike Route's ID 138 Inundated Distance (mile) 0.063 0.127 0.134
Distance (mile) 1474 Land Loss (%) 4283 8.590 9.059
DOT Class Connector Min Elevation (ft) 0.141 0.141 0.141
Max Depth (ft) 1.859 3.859 5.859
Level of Service LOS A LOSB LOSB
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.648 0.598
Bike Route's ID 140 Inundated Distance (mile) 0.033 0.083
Distance (mile) 0.681 Land Loss (%) 4 855 12.205
DOT Class Conneactor Min Elevation (ft) 1.141 1.141
Max Depth (ft) 2.859 4.859
Level of Service LOs A LOSB LOSC
SLR-2 (ff) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.017 1.003 0.997
Bike Route's ID 166 Inundated Distance (mile) 0.027 0.041 0.048
Distance (mile) 1.044 Land Loss (%) 2570 3953 4.562
DOT Class Connector Min Elevation (ft) -0.559 -0.559 -0.559
Max Depth (ft) 2.559 4.559 6.559
Level of Service LOS A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.052 0.463 0314
Bike Route's ID 173 Inundated Distance (mile) 0.248 0.836 0985
Distance (mile) 1.299 Land Loss (%) 19.065 64.372 75.842
DOT Class Connector Min Elevation (ft) -0.409 -0.433 -0.433
Max Depth (ft) 2.409 4.433 6.433
Level of Service LOSB LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.956 0.750
Bike Route's ID 188 Inundated Distance (mile) 0.126 0.333
Distance (mile) 1.083 Land Loss (%0) 11.645 30.737
DOT Class Connector Min Elevation (ft) 1.288 1.2388
Max Depth (ft) 2712 4712
Level of Service LOs A LOsC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.098 0.021 0.000
Bike Route's ID 189 Inundated Distance (mile) 0821 1.897 1919
Distance (mile) 1.919 Land Loss (%) 42784 98.886 100.000
DOT Class Connector Min Elevation (ft) 0712 0712
Max Depth (ft) 1.288 3.288
Level of Service LOsSC Out of Service Out of Service
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3.677 3.493 3426
Bike Route's ID 244 Inundated Distance (mile) 0111 0.294 0.362
Distance (mile) 3.788 Land Loss (%) 2929 7.775 9.561
DOT Class Connector Min Elevation (ft) -0.500 -0.500 -0.500
Max Depth (ff) 2.500 4.500 6.500
Level of Service LOs A LOSB LOSB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.870 1.780 1.469
Bike Route's ID 245 Inundated Distance (mile) 0.050 0.140 0451
Distance (mile) 1921 Land Loss (%0) 2612 7.298 23.502
DOT Class Connector Min Elevation (ft) 0514 0.350 0.350
Max Depth (ff) 1.486 3.650 5.650
Level of Service LOs A LOSB LOSC
SLR-2 (ft) SLE-4 (ft) SLE-6 (ft)
Distance on Land (mile) 2117 2.106 2094
Bike Route's ID 261 Inundated Distance (mile) 0.023 0.034 0.045
Distance (mile) 2140 Land Loss (%4) 1.062 1.592 2124
DOT Class Comnector  Alin Elevardon (ft) 0085 0.085 0.085
Max Depih () 1915 3915 3015
Level of Service LOSA LOSE LOSEB
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 3.695 3.647 3.608
Bike Route's ID 268 Inundated Distance (mile) 0.032 0.080 0119
Distance (mile) 3.727 Land Loss (%0) 0.857 2.147 3.181
DOT Class Connector Min Elevation (ft) -0.223 -0.269 -0.269
Max Depth (ff) 2223 4.269 6.269
Level of Service LOs A LOSB LOSB
SLR-2 (fft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2222 2211
Bike Route's ID 279 Inundated Distance (mile) 0.020 0.031
Distance (mile) 2.242 Land Loss (%) 0.877 1.367
DOT Class Connector Min Elevation (ft) 0.715 0.715
Max Depth (ft) 3.285 5.285
Level of Service LOsS A LOSB LOSB
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SLR-2 (ft) SLE- (ft) SLE-6 (ft)
Distance on Land (mile) 1.206 0.683 0.377
Bike Route's ID 297 Inundated Distance (mile) 0388 0.901 1.218
Distance (mile) 1.395 Land Loss (%) 24 362 56528 76358
DOT Class Connector  Ain Elevation (ft) 1.175 1.175 1.151
Mazx Depih (fo) 0825 2.825 4849
Level of Service LOSA LOSF LOSF
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 2374 1.870
Bike Route's ID 318 Inundated Distance (mile) 0114 0.619
Distance (mile) 2.488 Land Loss (%0) 4.599 24.869
DOT Class Connector Min Elevation (ft) 1.268 1.268
Max Depth (ff) 2732 4732
Level of Service LOs A LOSB LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1611 1.000 0.092
Bike Route's ID 319 Inundated Distance (mile) 0.102 0.713 1.621
Distance (mile) 1.714 Land Loss (%) 5.975 41.625 94.623
DOT Class Connector Min Elevation (ft) 0.323 0.161 0.161
Max Depth (ff) 1.677 3.839 5.839
Level of Service LOs A LOSD Out of Service
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0916 0.855 0.834
Bike Route's ID 320 Inundated Distance (mile) 0.032 0.093 0.114
Distance (mile) 0948 Land Loss (%0) 3.343 9.774 12.049
DOT Class Connector Min Elevation (ft) 0.937 0937 0937
Max Depth (ff) 1.063 3.063 5.063
Level of Service LOS A LOSB LOSC
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 0.993 0.753
Bike Route's ID 321 Inundated Distance (mile) 0.152 0.392
Distance (mile) 1.145 Land Loss (%0) 13.298 34215
DOT Class Connector Min Elevation (ft) 1.131 1.131
Max Depth (ff) 2.869 4.869
Level of Service LOs A LOsC LOSE
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SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.784 1.202
Bike Route's ID 322 Inundated Distance (mile) 0.394 0976
Distance (mile) 2.178 Land Loss (%) 18.094 44.500
DOT Class Connector Min Elevation (ft) 1.447 1.447
Max Depth (ft) 2.553 4553
Level of Service LOs A LOsC LOSE
SLR-2 (ft) SLR-4 (ft) SLR-6 (ft)
Distance on Land (mile) 1.468 1411
Bike Route's ID 324 Inundated Distance (mile) 0.018 0.076
Distance (mile) 1.486 Land Loss (%0) 1.239 5.085
DOT Class Connector Min Elevation (ft) 1.685 1.685
Max Depth (ft) 2315 4315
Level of Service LOs A LOSB LOSB
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