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Introduction
One of the first steps to understanding how communities can plan for and address climate change
impacts is to assess climate hazards that are projected to impact an area as well as the things, people,
and places that are vulnerable to those hazafenat vulnerability is commonly define@s the
product ofexposureto climate
hazardssensitivity of the built, social,
and natural systems to those hazards What is exposed to thg
and theadaptive capacityof those _ hazard and to what

. extent is it exposed
systems for responding to change and
stressors.The more sensitive ELEMENTS O Degree of impact if in
something or someone is to a hazard | | vULNERABILITY [aehbd  LeuEeais eet

and the lower their adaptive capacity

to respond to the hazard, thgreater .

. . s ADAPTIVE Ability to respond to th
their vulnerability Vulnerability also CAPACITY S e
increases as exposure to the hazard
does.Evaluating vulnerabilities,
including what will bémpacted by
climate hazards, and to what extent those impacts will occur, provides a baseline for developing
targeted strategies, measures, and solutions for reducing vulnerabilities.

Vulnerability Classification

High  Medium Vulnerability - nerakility

)
E Medium Low Vulnerability Medium Vu!nerability
;
Low Low Vulnerability Low Vulnerability Medium Vulnerability
i medum [ w0
Exposure

Adaptive Capacity

Figure adapted from NOAA. 2022. Implementing the Stepsdiiéce: a Practitioner's Guide.

This draft vulnerability assessment summary presents an overview of climate hazards and associated
impacts and vulnerabilities for the community Kénnebunkport The assessment uses local, regional,
state, and nationatlata pertaining to climate hazards, historical conditions, trends, and future
projections to assess impacts of and local vulnerabilities associated with the following:

w Flooding from sea level rise and storm surge
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Precipitation and extreme storms
Extreme emperatures
Droughtand wildfires

Changing marine conditions

eegeeg

The assessment evaluates impacts of those hazards to the built, social, and natural environment; public
KSFHfGKT FTyR GKS S02y2Yeéd ¢KS WRSalil2biedddzAz ySNIF 0Af
information about climate hazard exposure within each Cohort community. Information about adaptive
capacity and sensitivity, which is usually more qualitative in nature and not readily captured by state or
national datasets or numeric data, as well @®imation about what/where/who is of greatest concern

to the community was gathered through Task Force input and community engagement.

Key Takeaways

1 Climate change will impact all facets of the community amhgoundingclimate change
vulnerabilities wilimpact all areas of life, including public health, natural areas, the local
economy, municipal fiscal health, and community vizeling.

1 The impacts of climate changéll not be felt evenly across the community and will not be
uniformly distributed amog population groupsSocially vulnerable and marginalized
populations will be disproportionally affected by climate change as they genbealeyless
capacity to prepare for, respond to, and recover from climatiated hazards and effects.

1 Coastal areasf Kennebunkportincluding Dock Square, Cape Porpoise, and the Goose Rocks
area,are extremely vulnerable to the increasing impacts of coastal flooding and storm surge,
putting the local economy, tourism, and municipal tax base at risk.

1 Drought is beconmg a hazard of increasing concern, particularly in the more rural regions where
there could be negative impacts public andprivatedrinking water supplies, natural resources,
and agriculture, and could lead to increased wildfire risk.

1 YSyYySo dzylierippulatiari(30% is 65 or older) puts the community at greater risk from
extreme storms, as older community membé¢esd to be more sensitive textended power
outages, rely more heavily on public services that could be closed, and often have fixed incomes
that limit their ability to build back resiliently after storm damage.

1 YSVYyYSo dzydwkiRyNtENS are increasingly vulnerable to extremenstoand flooding
both of which will be exacerbated by climate change.

1 Increasing rates of vector borne diseases and incidents of extreme heat will negatively impact
public health.

Social Vulnerability

The impact of imate changewill not be felt evenly acroghie community and will not be uniformly
distributed among population group$he ability to adapt and respond to climate change varies widely
based on individual and household resources and characteristics, as well agjesasial inequities.
Individuals who already have increased social vulnerabitiyat greatest risk of climate change amil

be disproportionately affected by climate hazards they generally have lower capacity to prepare for,
respond to, and recar from hazard eventand disruptionsSocially vulnerable groups include children;
older adults;people with existing health conditions; disabled individuals; households with lower or

4
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moderate incomes; those with less formal education; people of colaf;those who have limited
connectivity, either physically and/or digitally, to others and resourDesnographiénformation can
help determinef 2 O £  LJ2atdgpslve céphcityy ax the ability to adapt and respond to a disaster.

Age can be correlated thi decreased adaptive capacity, in the case of the very young, or older
populations. Generally, families with children require more time and space to evacuate, and people who
are 17 or younger are more dependent on family or other networks than other egéts. Some

people who are 65 and older may also be dependent on family, friends, or organizations, and may face
challenges anticipating the event or finding information on how and when to evacuate or adapt. The
unique physical and psychosocial challengéthe population ages 65 and over may impact their ability

to prepare for, respond to, and recover from storms events.

Maine is known to be one of the least diverse states in the country and demographic data collected
from the 2021 American Communit$urvey supports that statistic. This highlights the need to pay
specific attention to the minority populations that do live throughout the state, who may have cultural
or language barriers to accessing information, resources, or accommodations. Gagsincessand

access to those resources, leave many minority groups vulnerable to exclusion from adaptation based
on economic factors.

The coastal York County towns are among the wealthiest in the state, but they are not witheut low
moderate income househds. Income is a significant indicator of social vulnerability with respect to
natural hazards such as flooding. Households with lower income levels generally have a lower adaptive
capacity to respond and adapt to natural hazards since someone with ligited disposable income

would have fewer resources to pay for evacuation, transportation, accommodation, and repair
activities.

The following demographic informtion summarizes indicators sbcial vulnerability and adaptive

capacityat the community level and .8 Censuslesignated block group level, which is the smallest

geographic unit at which this demographic data is availdbl.F 2 NY' I G A2y | 02dzi GKS O2Y
vulnerabilityis supplemented and contextualized with inforniat gathered from the Task Force and

community members throughrojectengagemenefforts

Demographic Profile

Tablel outlines 17 demographic indicators of socialnarability at the communitywide and block

group levels, which align closely with those ugetthe Maine Social Vulnerability IndéXhese data

are from the 2021 American Community Survey (ACS), which is conducted by the U.S. Census Bureau.
The 2021 &S is the most current demographic data available because the results of the 2020 Decennial
Census have not been released yet. Block groups are theestggbgraphic unit for which the U.S.

Census provides demographic data. Block groups are delineased loa population and contain

between 600 to 3,000 people. There are a total of 4 block groups in Kennebuniagri}.

1EPA. P21. Climate Change and Social Vulnerability in the United States: A Focus on Six Impacts.
U.S. Environmental Protection Agency, EPAR30-003.www.epa.gov/cira/socialulnerability-report
2EPA. 2021. Climate Change and Social Vulnerability in the United States: A Focus on Six Impacts.
U.S. Environmental Protection Agency, EPAR30-003.www.epa.gov/cira/socialulnerabilityreport

3 Johnson et al., 2018, A lifeline and social vulnerability analysis of sea level rise impacts on rural
coastal communities
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The ACS is conducted annually on an ongbasjs throughout the year to collect information about
changing socioeconomic characteristics in communities. Unlike the Decennial Census which surveys
every household, the ACS only surveys a portion of households in the community and uses the results to
estimate demographic characteristics across the community. In small communities, like many along the
coast of Mainethe accuracy of ACS estimates may be imperfect due to the small sample size. In larger
communities the estimates tend to be more accuratedgse the sample size is more statistically

robust. The ACS also surveys seasonal residents which can make it difficult to understand the
characteristics of the yeaound population in seasonal communitid$e 17 demographic indicators

can inform the deglopment of strategic climate actions by providing important information about areas
of the community that may be more socially vulnerable to the impacts of climate change. However,
gualitative anecdotal information about the community gathered from theKlaorce, community

members, and City staff helps to refine demographic data and aid with interpretation of local social
vulnerability informatiorf

Demographic data are presented at the population and household level. The U.S. Census Bureau defines
a howsehold as a group of people who live within the same housing unit regardless of whether or not

they are related. A housing unit is a room or group of rooms that is designed to be separate living
quarters such as a house, apartment, or coRdo.

Thee arethree income thresholdseferenced inTablel. These thresholds were selectbdcause they
approximate the U8 Environmental Protection AgendgRA climate changand social vulnerability
income threshold ($51,500), tH2021 State median income ($64,767), and ®@21York County
median income ($73,856).

Key Takeaways

1 Cape Porpoise and the surrounding neighborhoods (ldoalp 1) havethe highest percentage
of the populationwithin the block groughat are 65 years or oldethavea disability are below
the national poverty levekre below the EPA climate change and social vulnerabilityihmeme
threshold,are below the County and State median incomieayeno internet access, antlave
no vehicle.

o Note that some individuals choose not to have internet, so lack of internet access at the
household level does not necessarily indicate that internet is not available to the
household.

1 The northwestern part of Kennebunéid, west of Whitten Hill Road and Route 9adk group 4
isthe most populatedbart of the community and hathe highest percentage of the population
within the block groughat are 17 years or youngegreliving alone, andre 65 plus and living
alone.Thisareaalso has an elevated percentage of the populatidthin the block groughat
are unemployedare below the County and State median incomes, and are single parent
households compared to the rest of the community.

1 The northwestern part of Kennelbkport, west of Whitten Hill Road and Route $(i group 4
alsohasthe highest percentage of the populatiavithin the block groughat speak English less

4Johnson et al., 2018, A lifeline and social vulnerability analysis of sea level rise impacts on rural
coastal communities

5U.S. Census Bureau, Subject Definitidigis://www.census.gov/programsurveys/cps/technical
documentation/subjectdefinitions.html#household
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thanwell and thatdo not have a high school diploma, but both indicators represent a small
proportion of the block group population.

Dock Square and the surrounding neighborhoodsdogroup 2 have the highest percentage of
the populationwithin the block groughat are unemployed and that are single parent
households, as well as an elevated percentage of the populatiorigbatyears or older and

living alone compared to the rest of the community.

The northeastern corner of the community, including Goose Rocks Bdack ¢soup 3, has

the highest percentage of the populatiovithin the block groughat are minorities

Across the entire communif30% of the population is 65 years or older and 30% of households
have at least one person with a disability.

Additionally,about a third of households (34%) are below the EPA climate change and social
vulnerability income threshold, 37% are below the State median income, and 43% are below the
County median income.
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U.S. Census Block Groups
Kennebunkport

Bid

Data source: U. S. Census Bureau
Map created by SMPDC

Map 1. Census block groupskennebunkprt. Data source: U.S. Census Bureau 2021 American Community Survey
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Tablel. Demographic profile summary by block group. Data source: U.S. Census Bureau 2021 American Community Survey

Community Block Groups

wide 3

Total Population 3,607 624

Total Households 1,663 291 269

Age <18 474 19 158 93 204

% total population 13% 3%

Age 65+ 1,092 279 349 220 244

% total population 30% 19%
Minority 110 0

%total population 3% 0%
Speaks English "Less than well" 5 0 0 0 5

% population age 5+ 0% 0% 0% 0% _
No HS Diploma 24 0 0 0 24

% population age 25+ 1% 0% 0% o [N
1+ Persons with a Disability 496 124 118 41 213

% households 30% 23% 15% | se%
Below Poverty Level 98 83 0 7 8

% households 6% 0% 3% 1%
Unemployment 57 0 29 0 28

% population age 16+ 2% 0% _ 0% _
Income <$50k 559 79 76 255

% households 34% 16% 28% | 4%
Income <$60k 616 92 96 272

% households 37% 18% 36% _
Income <$75k 723 132 130 297

% households 43% 26% _
No Internet 74 0 0 7

% households 4% 0% 0% _
No Vehicle 67 0 0 7

% households 4% 0% 0% _
Single Parent 52 26 0 26

Living Alone 457 67 134 52 204

% total population 13% 23% “
65+ Living Alone 276 31 68 13 164

% total population 8% 5% 2%

Lowest Value Highest Value
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Supplemental Community Information

Housing Characteristics

Map 2, Map 3, andTable2 show data about housing characteristics including mutit housing

structures, mobile homes, and renter occupied homdalti-unit homes and mobile homes are

associated with elevated sociallnerability and/or reduced adaptive capacity. For example, rouli
households generally have less adaptive capacity than single family homeowners because they tend to
have lower incomes/financial resources and have less ability to make propertyviements.

Additionally, multiunit households are often occupidyy renters, and landlords have little incentive to
improve energy efficiency because energy costscaramonlyborne by tenants. Mobile homes have a
higher energy cost per square foot thanedituilt homes and are generally more vulnerable to the

impacts of climate hazards. Mulinit and mobiles homes also tend to be associated with socially

@dzft ySNI 6t S LRLIzZ I GA2yad 514G NS FNRBY (G(KS ¢20y 27

KeyTakeaways
1 Comnunity-wide there are 21 mukunit structures in Kennebunkport representing less than 1%
of all homes in the community.

0 About half of all multunit structures (10) in Kennebunkport are located in and around
Dock Square and Cape Arundel (block group@esenting 1.1% of all housing units in
the block group.

0 There is a cluster of 4 muitinit structures located on Cape Porpoise (block group 1),
and a cluster of 3 muHinit structures located near Goose Rocks Beach (block group 3).

1 Communitywide there ae 35 mobile homes in Kennebunkport representing just over 1% of all
homes in the community.

0 The majority of mobile homes (27) in Kennebunkport are located in the northwestern
part of the community (block group 4) representing 3.7% of all housing urthie inlock
group.

0 There are clusters of mobile homes along Whitten Hill Road, Goose Rocks Road, Old
Cape Road, Beachwood Avenue, and Arundel Road.

10
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Kennebunkport
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/ Whitten Hill Rd. Block Group 3
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\
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Legend

Structures with +3 units

Multi-unit Structures
% with 3 or more units
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Data source: Town of Kennebunkport Assessor's Database

Map created by SMPDC

Map 2. Breakdown of multunit (3 or more units) housing structures in Kennebunkpoblidogk group. Housing units include
condos, mobile homes, muithit structures, and singlamily homes and may be yeasund or seasonal properties. The block
group is labeled as well as the total number of muitit housing structures in the block groapd the percent of total housing

units within the block group that are mutlizy A G ® 51 (i |

42 dz2NDOSY

¢t26y 2F YSyySodzyl LR NI
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Mobile Homes
Kennebunkport

Kings Highway

Block Group 1
0, 0%

Legend

b .
Block Group 2 ¢  Mobile Homes

3,0.3%

Mobile Homes
% mobile homes

0%

] 01%-03%
I 0.4% - 0.6%
B o.7%-3.7%

Map 3. Breakdown of mobile home units in Kennebunkport by block group. The block groupeid tsbekll as the total

Data source: Town of Kennebunkport Assessor's Database
Map created by SMPDC

number of mobile homes in the block group and the percent of total housing units within the block group that are mobile homes
Housing units include condos, mobile homes, romiiti structures, and singiamily homes and may be yeeound or seasonal

properties5 I { |

A2dzNOSY ¢26y 2F YSYyySodzy{LRNI ! aaSaaz2Nna

50dFrolas
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Table2. Community wide and block group level housing characteristics in Kenmpeltiitdomes include all housing unit types
(condos, mobile homesulti-unit structures, and singiamily homes) and may be yessund or season propertieBata
a2dzNOSY ¢26y 2F YSyySodzy{LRNIL !aasSaazNna 5Filol as

Community Block Groups

Total homes 789 721
Multi-unit 21 5 10 4 2

%of total homes with 3+ units 0.7% _ 0.5% 0.3%
Mobile Homes 35 0 3 5 27

% of total homes 1.2% 0.0% 0.3% 0.6% -

Age of Buildings

Maine has one of the oldest housing stocks in the country. Older buildings tend to be less energy
efficient, which is especially problematic during the winter and summer months when outdoor
temperatures are at their extremes. Further, houses constructddreel970 were built prior to the
adoption of modern building codes and significant federal and state/locatehiction policies

(National Flood Insurance Program (1968), Maine Shoreland Zoning (1971)). Older buildings are ideal
targets for weatherizatin, energy efficiency upgrades, and resilience retrofits.

Map 4 shows the percentage of structures, at the block group level, built before 1970. In
Kennebunkport, areas with the highest concentration of buildings constructed before 1970 are located
along the coastline near Cape Porpoise. These areas also have ekaeitdd/ulnerability based on
demographic characteristics and are vulnerable to hazards, including coastal and riverine flooding, sea
level rise, and urban heat islands.

13
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Legend
% Structures Built Before 1970

| | 00-360%

[ se1-377%
_ oo . - 37.8-47.4%

PR 7 - - 47.5-62.8 %
Whitten Hill Rd N °

- Building Footprints

0 05 1 2
e Viles

Map 4. Percentand actual numbeof structures built before 1970 presented at the block group l&hel.block groups are color
coded by the percentage of structures built before 1970 and are labelled with the number of structures built befq®at&70.
source: year structures built: US Census American Community Survey; building footprints: Microsoft
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Home Heatindruel Typs

Understanding heating fuel trends is important for evaluating the potential impacts of electrifying the
heating sector to rduce greenhouse gas emissions. Electrification must be paired with electricity grid
resilience measures to ensure that the grid can withstand increased electricity consumption as well as
climate hazards such as flooding, high winds, high temperaturesyédiites (see Extreme Storms &
Precipitation: Power Outages for more information about these impaktap 5, Map 6, Map 7, Map 8,
andTable3 show data about primary heating fuel types acr&emnebunkportwhich provides context
about where fossil fuels are used most heavily and therefore where electricity consumption for heating
is expected to increase.

Homes include all housing unitgs (condos, mobile homes, mdliinit structures, and singf&amily
homes) and may be yeaound orseasonaproperties.Data are from the Town of Kennebunkport
laaSaaz2zNna 5FGlolkasSo
KeyTakeaways

1 Communitywide the majority of homes (57%) are heated udingj oil.

0 The greatest number of homes (572) tlzaie heatedwith fuel oil are located in and
around Dock Square and Cape Arundel (block group 2) representing 63% of all homes in
this block group.

0 The neighborhoods in the northeastern part of the commumiear Goose Rocks Beach
and along the Biddeford town boarder (block group 3) have the lowest proportion of
homes (49%) within the block group theate heated with fuel oil.

1 Communitywide about a quarter of homes (24%) are heated using propane.

0 The greatst number of homes (214) thatre heatedwith propane are located in the
Y2NIKSFa0GSNY LI NI 2F GKS O2YYdzyAide ySI N D22
town boarder (block group 3), representing 27% of all homes in the block group.

0 The neighborhoods iand around Dock Square and Cape Arundel (block group 2) have
the lowest proportion of homes within the block group (20%) thatheated with
propane.

1 Communitywide 16% of homes are heated using electricity.

0 The greatest number of homes (150) ttzaie heatedwith electricity are located in the
northeastern part of the community (block group 3) and are clustered near Goose
w201Qa .SIFEOK Ff2y3 YAy3a | A3AKgles NBLNBaSy(

0 The neighborhoods in and around Cape PorpoiseMaishall Point (block group 1)
have the lowest proportion of homes within the block group (8%) ratheatedwith
electricity. There is also a higher concentration of older buildings in this area.

1 Communitywide 3% of homes are heated using wood.

0 The greatest number of homes (36) tteat heatedwith wood are located in the
northeastern part of the community (block group 3) and are clustered near Goose
w201Qa . SIFEOK f2y3 YAy3a | A3FKgles NBLINBaSy(

o In Kennebunkpd, homes heated with wood are generally located near the coast and
are clustered near Cape Arundel, Turbats Creek, Cape Porpoise, and Goose Rocks Beach.

15
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Home Heating Fuel Types - Fuel QOil
Kennebunkport

% Block Group 3
384, 49%

Legend

¢ Homes heating with fuel oil

Fuel oil
% of total homes

L 49%

[ 150%

[ 51% - 75%
I 76% - 100%

Data source: Town of Kennebunkport Assessor's Database
Map created by SMPDC

Map 5. Breakdown of homes in Kennebunkpdny block groupthat are heated withifuel oil. Homes include all housing unit

types (condos, mobile homes, multiit structures, and singiamily homes) and may be yessund or seasaa properties. The

block group is labeled as well as the total number of households whiiiblock group thaare heated withfuel oil and the

percent of households within the block group the¢ heated withf dzSf 2 Af & 51 G &2 dzNOSY ¢26y 2F YS
Database
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Home Heating Fuel Types - Propane
Kennebunkport
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Map 6. Breakdown of homes in Kennebunkpdy Hock groupthat are heated withtpropane. Homes include all housing unit
types (condos, mobile homes, multiit structures, and singiamily homes) and may be yessund or seasaa properties. The
block group is labeled as well as the total number afdetiolds within the block group thate heated withpropane and the
percent of households within the block group thag heated wittpropane.5 | { |
Database
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Home Heating Fuel Types - Electricity
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group is labeld as well as the total number of households within the block groupatteabheated withvood and the percent of

households within the block group thate heated withd 2 2 R® 5 | (i |

d2dzNOSY ¢26y 2F YSyySodz | Lx

19



AUGUST 2023

Table3. Community wide and block group leheimeheating fuel types in Kennebywdet. Homes include all housing unit types
(condos, mobile homes, muilthit structures, and singlfamily homes) and may be yeayund or seasoal properties. Data
d2dzNOSY ¢26y 2F YSyySodzy{LRNL !aaSaazNna 5Filol as

Community Block Groups

wide 2 3

Total homes

Fuel oil 1,675

% of total homes 57%

Propane 699

% oftotal homes 24%

Electricity 468

% of total homes 16%

Wood 88

% of total homes 3% 2% - 2%

Zoning

Local zoning will impact where in the communite.(particular geographic areas) certain types of
developmentrelated climate mitigation and adaptation strategies would likely have more impact due to
where different types of development are allowed and what the standards are for those types of
development.The zoning map beloviMap 9) is provided for reference to show where areas zoned for
commercial, industrial, and residential uses are located.
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Kennebunkport
Zoning and Building Footprints
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Land Cover and Carbon Sequestration

Forests, wetlands, and grasslands store high amounts of organic carbon. Coastal wetlands are among
the largest natural carbon sinks of all terrestrial ecosystems, particularly on a per unit area basis.
Undisturbed forest soils also store substantial amaunit carbon. Certain land use activities can

enhance carbon storage, such as soil health and conservation practices, whereas others can be a source
of carbon releasé. In built environments, carbon is stored in trees, grassy areas, gardens, and in

6 State of Maine. 2022. Maine Soil Carbon Incentives Study Policy Recommendations.
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woodenstructures and are increasingly important for reducing carbon in the atmosphere. Changes in
land cover, such as conversion of forest to developed land, impacts not only the health of the natural
environment, but the carbon sequestration potential of laibap 10 shows the change in forested land
coverage in Kennebunkport from 1996 to 2016. Overall, there was little change in forest cover in town

during that time period
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Map 10. Changes in forested land cover from 1996 to 2016. Green areas indicate a transitiorfaiested land to forested,
while red areas indicate a transition from forested land to a different type of land coveiirfggryious, grassland, wetland,
shrubscrub habitat, etc.). Source: NOAA Coastal Change Analysis ProgfahR)Cand Cover Atlas.
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Extreme Storms & Precipitation

KeyTakeaways
1 Since 1895 annual precipitation in York County has increased 6.9 inches, and extreme
precipitation events (greater than 2 inches in a day) have become more frequent. Future
projections indicate that annual precipitation will likely continuarioreaseand extreme
precipitation events will become even more frequent.

0 Flooding events are the most common type of disaster in York County and the most
destructive. In the last quarter century, flooding events have caused nearly $45 million
in property damage across coastal York County, and coastal floods alone have caused
about $22 million in property damage.

o The highest concentrations of impervious surfaces in Kennebunkpolbeatedalong
the Kennebunk River, Ocean Avenue, and Goose Reek$ Brhere is an elevated risk
of flooding from extreme precipitation and stormwater overflow in these areas, which
can also exacerbate the impacts of coastal flooding.

0 YSYyYySodzy| L2 NI Qa idcr8asings vulbdradI© i deletal cHvaf iisaA &
including extreme storms and precipitation as well as increasing temperaflineswill
likely result in more frequent and longer duration power outages in Kennebunkport that
can pose serious risks for public health and safety.

Background Info, Tresd& Projections

Storms and heavy rainfall are becoming more frequent and intense with climate cliange1895 to
2022 total annual precipitation in York County increased 6.9 in¢figargl), which is slightly higher

than the statewide trend of about 6 inches. Shifting weather patterns are causing more precipitation to
fall as rain rather than snowand extreme precipitation events (greater than 2 inches in a dag)
becoming even more frequent. Coastal communities Kkenebunkporare experiencing even more
frequent extreme storms and precipitation events because of the influence of Atlantic storm #racks.
Hurricanes and tropical storms are tracking furtherthavard and there is a high increase in the
probability of lower category storms impacting the East Coast. A recent national study found that the
Northeast is expected to see the largest increases in the annual probability of at least tropical storm
wind aonditions or higher, as hurricanes are expected to move further up the Atlantic coast in the
future. This may have a significant impact on buildings not built to a code that considers the wind
speeds they will likely face over the next 30 yéars.

”ME Climate Council, Scientific Assessment of Climate Change and Its Effects in Maine, 2020:
http://climatecouncil.maine.gov/reports

8 University of Maine, Maine's iBlate Future, 2020https://climatechange.umaine.edu/climateatters/maines
climate-future/

9 First Street Foundation. 2023. Embardo&he " National Risk Assessment: Worsening Winds
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Annual Precipitation in York County
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Figurel. Total annual precipitation in York County from 1895 to 2022 based on monthly data frow@#é& National Centers
for Environmatal Information Over this time period total annual precipitation increased by 6.9 inches

Since 1970 there have been 34 federally declared disasters in York County related to storm events.
Severe storms with heavy rairstrong winds, and coastal flooding have been the most common type of
event and have occurred most frequently during the months of February and March followed by
Octoberi® NOAA maintains a database of all reported storm events, including storms thabtcighalify

for a disaster declaration. Since 1996 there have been a total of 361 storm events in coastal York
County, and 122 events that caused significant property damage totaling about $54 rrillioding
events, including coastal flooding, have calisearly $45 million in damage across the region and
coastal flooding events alone have caused approximately $22 million in daffeigie4).'!

Table4. Cumulative storm events and property damage in coastal York County from 1996 t@20228ourceNOAA Storm
Events Database

Storm Events in Coastal Yofko. from 19962022

Event Type Number Property Damage
Coastal Flood 58 $21,659,000
Flash Flood 8 $12,625,000
Flood 10 $10,653,500
Ice Storm 2 $7,930,000
High/Strong Wind 28 $537,500
High Surf 8 $229,000
Lightning 8 $145,000
TOTAL 122 $53,779,000

10 FEMA Disaster Declarations Summary, as of 2088://www.fema.gov/openfemadata-page/disaster
declarationssummariesvl
1 NOAA Storm Events Database, as of 2888s://www.ncdc.noaa.gov/stormevents/
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Recent notable storms include:

1 December 28 Storm 2022¢ The highest water level recorded at the Portland tide gauge was
13.72 ft MLLW, the third highest ever recorded. Heavy rainfall, high winds, and storm surge
caused extensive power outages, coastal flooding, and property damage along the coast of
Maine. Governor Mills requested a disaster declaration in Febr2@23 but FEMA has not
made a determination yet.

1 Flash floods, October 2021(Federally declared disaster) 4 to 6.5 inches of rain fell over coastal
York County in a-Bour period, which cawexl widespread power outages and flooded rodds.

T b2NRSIFA0GSNEKACSRENKE 6 amMRSOf I NBER RA&FAGSND ¢g2 vy
brought heavy rainfall, high storm surge, and high winds which caused severe coastal flooding
and damagé?®

 Patricd Qa 51+ & { { Z [¥dErally deldket! disaster) High winds, waves, and coastal
flooding caused severe damage to roads, bridges, and wastewater treatment plants as well as
private homes and businesses. Extensive power outages left residents wleatricity for
days. The most extensive damage occurred atbegoastline and was caused by flooding and
storm surge'

f a2 KSNR& 51 & ¢Soahed Maine fe@eived npital6 inches of rain, exceeding
precipitation amounts associated withahL0Gyear storm event and resulting in extensive
flooding and damagé&

In the future, as sea level rises and storms become more frequent and intense, Kennebunkport can

expect to see more damage from coastal flooding, high winds, and heavy rainfalll @/ftket of sea

f SOSt NRAS o0& HnpnX AGQa SAGAYFGSR GKIG Odzydz | GA O
$16.9$18.2 billion statewidé®

Historically, flooding has been the most common type of disaster in York County, particularly coastal

floodA y 3 O dza SR 'tSbormyfigeddaisée exténSineEodstal flooding and occur when a storm

surge coincides with an astronomical high tide. The highest water level recorded at the Portland tide

gauge (the closegifficial NOAA tidgaugeto Kennebunkprt) occurred during the Blizzard of 1978 and
exceeded 14 feet MLLVFigure20 ® ¢ KS Hamy Y 2NRSIFAGSNJ YR wnannat tF dn»
tides within the top20 water levels recorded at the Portland tide gauge. During the recent December

239 storm (which is noincluded inFigure2) a water level of 13.72 feet MLLWas recorded in Portland,

Fo2dzi Yy AYyOK 2SN GKFyY GKS wnamy yY2NDRSFAG§SN aiz2N.

12'York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenegnanagement

B SMPDC, Economic Resilience Planning for Coastal York Counthtg@22smpdc.org/coastal
¥ York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenegnanagement

ISSMPDC, Tides, Taxes, and New Tactics, 2@2%://smpdc.org/coastal

a9 [/ fAYF(GS /2dzyOAf s 'aaSaaiya GKS LYLIOGa /tAYEFOGS [/ KIy
Investment Decisions, Summary Report, 208@://climatecouncil.maine.gov/reports

7York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenegnanagement

¥ NOAATIdes and Current$ittps://tidesandcurrents.noaa.gov/waterlevels.html?id=8418150
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Top 20 Annual Storm Tides — Portland, ME
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Figure2. Major storm events and top 20 annual storm tides recorded at the Portland, ME tide gauge froi20ll®1 X he
National Weather Service Flood Stage of 12 feet MLLW is shown as a dashed line. This threshold indicates when elevated water
levels begin to creata hazard to public safety, property, and infrastructure. Graphereatedby Pete Slovinsky at the Maine
Geological Survey for thidE Climate Council, Scientific Assessment of Climate Change dfetttsift Maine, 2020.
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Intense storms and heavy precipitation can cause inland flooding along rivers and streams and
exacerbate coastal flooding. Developed areas with lots of impervious surfaces such as roads, parking
lots, sidewalks and buildings experience more flooding during heavy rainfall because the water has
nowhere to go. Stormwater systems can overflow because of limited capacity to handle high water
volumes, causing runoff into lakes and rivers. Inland and uflbading pose a threat to public safety,
infrastructure, and property. Runoff also increases the risk of contaminated drinking water supplies and
degraded water quality in coastal areas making it unsafe to swim.

Like coastal flooding, inland and urb&rf 2 2 RAy 3 YIF & 2 00dzNJ RdedBoyaus g A Yy i S NJ
during summer and fall tropical storms or intense thunderstorfiash floods are historically

uncommon in Maine, but in October 2021 a flash flood dropped nearly 7 inches of rain in

Kennebukport in 6 hourscausing extensive power outages and damawgland flooding is difficult to

predictdue to the complex interaction of factors that contribute to precipitatiomsed flooding

conditions,but changing weather patterns and more frequent anténse hurricanes in the southern

¥York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenemanagement
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U.S. have the potential to cause more inland and urban flood events in coastal communities like
Kennebunkport?

YSyySodzy| L2 NI Qa LINE E ABathoiver ASNEI KASy OMES/1yaSHadzylil K & yGR Y Y ¢
inland flooding. Additionally, the highest concentrations of impervious surfaces are along the

Kennebunk River, Ocean Avenue, and Goose Rocks @éaghl). There isan elevated risk of flooding

from extreme precipitation and stormwater overflow in these areas, which can also exacerbate the

impacts of coastal flooding. In the future, with more intense storms and extreme precipitation events

these areas will be at a Higr risk of flooding.

20York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenegnanagement
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Impervious Surfaces
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Map 11. Impervious surfaces in Kennebunkport based on their level of imperviousness (somewhat, moderately or mostly imperviedg)nDiéie2019 National Landcover Dataset
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Power Outages and Electric Grid Resilience

The reliability of the electric grid is vital to the ceyday weltbeing and quality of life of
YSYyySodzy] LBNIU@a YEXVBdE > (KS ¢26yQa 2LISNIdA2yas |y
Breakdowns in grid operations and infrastructure result in power outages that can have significant

impacts and hazards for a community. Power outages can jeopardize essential publissafiess as

well as drinking water and wastewater systems. Downed wires during power outages can make roads
impassable or dangerous. Lack of heating/cooling and electricity during power outages puts vulnerable
community members at risk. Homes and busimssalso face significant costs due to power outages.

Kennebunkport is served by the I8éw England Electric Grid, which oversees thetdajay operation

2T bS¢ 9y3IAftlyRQa St SOGNAROAGE ANARD® DNAR O2YLRYySyl
distribution lines, are owned by energy delivery service companies. In Kennebunkport the delivery

service company is Central Maine Power, who provides Kennebunkport with electricity on several

circuits that link Kennebunkport with the surrounding communité#&rundel, Biddeford, and

Kennebunk.

The New England electricity grid is aging and is characterized by an extensive network of older, lower
capacity transmission lines serving as feeder lines to transformers and other critical system components.
It is abo increasingly vulnerable to several climate impacts, including extreme storms and precipitation
as well as increasing temperatures.

Currently, the greatest source of power outages in Kennebunkport and the broader region is storm
SOSylhaz Ay fsdeR dtoynd, syodNubrS, ladd high wind events. A combination of high

storm frequency, aging electric grid infrastructure, and an abundance of trees results in Maine having
some of the worst power outages in the country. From 22039 Maine had the ghest average

annual frequency of power outages per customer of any state (3.9 outages per year). Maine also had the
second longest average duration of power outages per customer annually (14.1 hours), only behind
Florida (14.6 hours}

In Kennebunkportthe leading cause of power outages is tree limbs falling on power lines due to high
winds or heavy ice or snow loads on trees. Tree limbs can cause outages by leaning on conductor lines,
pulling lines down completely, or by damaging utility poles. In Kiennkeport, tree impacts caused 91%

of all customer hours without power. On the circuits serving Kennebunkport, CMP customers
experienced an average of 4.63 power outages with an average outage duration of 1.24 hours in 2021
(Data supplied by CMP.

In the future, increases in extreme storm frequency and duration will likely result in more power
outages from downed lines, blown transformers, and other damage to regional grid infrastructure.
Additional climate impacts will also strain grid infrasturet and cause power outages in the following
ways:

1 Increased likelihood of equipment breakdown from flooding of coastal and inland grid
infrastructure from increases in storm surge and extreme precipitation events. In particular,

2! Annual Electric Power Industry Report, Form-83A detailed data files,
https://www.eia.gov/electricity/data/eia861/
22 Data supplied by Central Maine Power.
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substations can be significantly damaged by flooding. Substations are akef plectrical
power generation, transmission and distribution systems and often serve circuits that span
multiple municipal jurisdictions. Flooding can damage substation components, leading to power
outages and even fires. Also, during extreme stomlaspnage to roads and other infrastructure
can prevent utility services from reaching and repairing-stattions, prolonging power outages.
The Town of Kennebunkport is served by one substation located on School Street. This
substation also serves portionFo YSyy Sodzy 1 Qa €t 26SNJ Attt 3ST | NHzy
Road access to this substation could be potentially vulnerable due to extreme flooding of Grist
Mill Pond from extreme precipitation, storm surge, or sea level rise.

1 Reduction in the grid transisgéion capacity and increase in the risk of damage to transformers
due to higher average temperatures and nighttime temperatures.

91 Increased risk of physical deformation of powerlines, damage to transformers, and disruptions
to service due to extreme highngperatures.

1 Increased demand for electricity, due to both the electrification of other energy systems as well
as increased average and peak cooling demand during warmer temperatures and longer, more
frequent, and more severe heat waves.

Taken together,liese impacts mean that the regional electric grid is extremely vulnerable to climate

change, while at the same time electrification and electricity demand are going up. These vulnerabilities

are exacerbated by aging grid infrastructure that has an inangaslimited capacity to take on more

electricity transmission. At the same time, increases in average and extreme temperatures lead to
ANBFGSNI KSFEGK NR&ala F2N YSYyySodzy | LI2NIQa @dzZ ySNI o
need for reliably eletrified and conditioned spaces to ensure their safety.
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FloodingSea Level Rige StormSurge

Key Takeaways

T YSYyySodzy{LR2NIQa O21Iadlkt AYFNI &dNHzOG dzZNB> LINR LISN
flooding.

1 Dock SquareCape Porpoise, and theaches are significant drivers of tourism, key to the local
economy, and are important cultural resources that are particularly vulnerable to flooding.

1 More than $34.5million in assessed property value (FY21 assessing data) in Kenpekusk
at riskof flooding from thel% annual chance event storm suggas 1.6 feet of sea level rise,
correspondingo 23.3% of the towrwide assessed property valaad representng 26%of the
Town's FY21 municipal budget.

1 Several coastal neighborhoods are vulnerable todlng from coastal storms, including Cape
Porpoise, Goose Rocks Beach, the Langsford Road peninsula and Marshall Point Road.

1 Significant transportation routes for local traffic and tourists already experience flooding during
storms, including Route 9 arfdcean Avenue.

1 Almost all engineered coastal structures (e.g., seawalls, bulkheads, etc.) are vulnerable to being
overtopped by flood waters from the 1% annual chance event stptating adjacent
properties and roads at risk of flooding

Background Infolrends, & Projections

Sea level in Maine has been rising in the kgrgn, but over the past few decades the rate of rise has
accelerated. That rise is increasing the frequency of nuisance or high tide flooding, with southern Maine
seeing 4 times amany nuisance flooding events over the last decade compared with the average of the
past 100year<®. According to a recent State assessment, there is a 67% probability that sea level will
rise between 1.1 and 1.8 feet by 2050, and between 3.0 and 4.fetite year 2100 under

intermediate global greenhouse gas emissions scenarios, with higher sea level rise amounts’possible
With that rate of sea level rise, not accounting for increased intensity and frequency of storms, Maine
will see a 15old increae in coastal flooding by 2050Those scenarios do not account for more

intense rainfall that climate change is bringing to the region, which will exacerbate floowitskjust

Mmdc FSSO 2F aSI tS@St NR&S o0& costspansEd b dogtal flddding A Y I (0 S
could be $16.9518.2 billion statewid#.

As sea level rises in the future, normal high tides will be higher and storms, and accompanying storm
surge, will be more impactful, causing extensive coastal flooding to roadgd$i@nd businesses. Storm
surge is the abnormal rise in ocean water level during a storm event, measured as the height of the
water above the normal predicted astronomical tide. This rise in water level can cause extreme flooding
in coastal areas, espediaivhen storm surge coincides with normal high tide. While future sea level rise
will occur gradually over time, extreme storm events can cause damaging flooding episodically in the
shortterm.

23 MaineClimate Council, Scientific Assessment of Climate Change and Its Effects in Maine, 2020:
http://climatecouncil.maine.gov/reports

2 Eastern Research Group. 20203 4 SaaAy3 GKS LYLIOGa /EAYIFGS / KFEy3aS al @
Revenues, and Investment Decisioslume 2, Cost of Doing Natig Analysis. Prepared for the State of Maine.
D2ZSNYy2NRa hTFAOS 2F t2fA0e Lyy208FGA2y |yR (4KS Cdzidz2NBo
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In addition to rising seas, storm surge, and more nuisan@eRd y 3 S@Sy i as az2dzi KSNy al
areas are seeing more frequent and intense precipitation events. Further, the intensity and frequency of
precipitation is expected to increase in the future with climate change. Stormwater runoff from rainfall
eventscombined with surge and future sea level rise will lead to more extensive flooding in coastal

areas.

Coastal flooding threatens public health and safety by putting transportation corridors, evacuation

routes and provision of emergency servicesisk; disrupts economic activity through lost business and
reductions in tourism; reduces property values; and imperils municipal revenue and budgets. In

southern Maine, future sea level rise will cause regular inundation ofyow coastal areas duririagh

tide, contamination of groundwater aquifers and wells from saltwater intrusion, and increased erosion

2T GKS NB3IA2YyQa &l yReé 06SIHOKS&X RdzySasz FyR alta Yl

To plan for sea level rise and associated impacts, the Maine Cliboatecirecommendd: sk NA

G 2 £ S Nppyo&® dd committing to manage for a higher probability, lower risk scenario, but also
preparing to manage for a lower probability, higher risk scenario. That concept involves building
flexibility into designs and decisions so that adjustiisecan be made to address more extreme sea level
rise. It accounts for some of the variability and uncertainty regarding global emissions reductions efforts
and evolving science about potential future melting of ldraded ice. The State recommends that

Maine commit to manage for 1.5 feet of relative sea level rise by 2050, and 3.9 feet of sea level rise by
the year 2100, but prepare to manage for 3.0 feet by 2050, and 8.8 feet by 2100, all in relation to 2000
local sea levél. When planning for sea leva$e, consideration should be given to the risk tolerance of
different kinds of infrastructure. In other words, the intended lifespan, criticality, and exposure of
infrastructure and assets to flood hazards should be considered when evaluating whatedaéske
scenarios and planning horizons to account for in design and maintenance decisions.

Individuals who already have increased social vulnerability will be disproportionately affected by sea
level rise and climate change as they have less capaqiefmare for, respond to, and recover from
coastal hazard events.

This section presents assessment results of the impacts of modeled flooding from storm surge combined
with sea level rise to represent what flooding from storm events could look like ifuthee?®. The two

flooding scenarios, listed below, align with the Maine Climate Council's planning recommendation of
committing to manage 1.5 feet of rise by 2050 and preparing to manage 3.0 feet by 2050.

Flooding scenarios used for assessmient

1 Storm suge from 1% annual chance event (i.e. 298ar storm) + 1.6 feet of sea level rise
9 Storm surge from 1% annual chance event + 3.0 feet of sea level rise

BalAyS [ tAYFGS [/ 2dzy OAt © +YeanPadforClinfatg Actich.2 y Q4 2 F AdY | C2dzNJ
26 Southern Maine Planning and Development Commission. ZB@thomidResilience Assessment and Plan for

Coastal York Countyowns of Kennebunk, Kennebunkport, Kittery, Ogunquit, Wells, and York

2TThe sea level rise scenarios were developed by the Maine Geological Survey and do not account for wave action

or precipitation The storm surge values were provided by Ransom Consulting, LLC, and consist of storm surge and

static wave setp, without additional wave action due to crests or wave runup.
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impacts. All three terms mean that the subject parcels, asset, or area is touched by water under the

given inundation scenario. It is important to note that the modeled flood scenarios show inundation at

high tide, so not every area or thing that is ditgémpacted by the flood scenarios will be permanently

inundated.

Property Impacts

Where and how we choose to develop land profoundly impacts the resilience of our community.
Buildings located in areas exposed to natural hazards like flooding are agmgrisitof climate change
impacts.Kennebunkpom® @unicipal budgetlike most southern Maine coastal communitieshighly
dependent on revenue from local property taxes and coastal development provides a substantial
portion of the municipal tax base, gerating vital funds that sustain community operations, services,
and programs. However, it is that same development that is most susceptible to coastal flooding, placing
residents, visitors, and municipaséal healthat risk. Studies have shown that atal hazards and

climate change diminish the value of impacted propeffieslunicipal fiscal health could begatively
impactedif coastal properties, which generate a large portion of local tax revenue, are exposed to
flooding and if development in vudnable areas continues. In addition, the coastal areas and resources,
especially sandy beaches, that serve as the economic engine for towns, the region, and state are
particularly vulnerable to storms and rising seas as increasing water levels reducedrsf dry beach
available.

Themap (Map #) below shows the locations of buildings and facilities that are critical for community
safety, function, and welbeing, and the location of historic properties. It also shows areas vulnerable to
projected flooding from the 1% nnual chance evene(g., the FEMA regulatory floodplain), projected
flooding from the 1%annual chance evenge(g, the FEMA regulatory floodplain), storm surge from the

1% annual chance event plus 1.6 feet and 3.0 feseaflevel rise, 6.1 feet of sea level rise, and 8.8 feet

of sea level rise. There is a concentration of mapped historical properties that are vulnerable to flooding
in the Dock Square area. Notably, the Kennebunkport Fire Station near Cape Porpoise sa& Gk
Beach Fire Station are located in areas that are projected to be impacted by future sea level rise.

283hi, L., Varuzzo, A. M. (202Blrging seas, rising fiscal streEgploring municipal fiscal vulnerability to climate
change Cities 100 (2020) 102658.
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I 1% Annual Chance Storm Surge + HAT + 1.6 ft SLR
1% Annual Chance Storm Surge + HAT + 3.0 ft SLR
HAT + 6.1 ft SLR
HAT + 8.8 ft SLR

FEMA Regulatory Floodplain
Regulatory Floodplain, 1% annual chance flood
0.2% annual chance flood

Facility Type

EMS

Fire

Fire, EMS

Fire, EMS, Ambulance

Government
Hospital

Law Enforcement

Law, Fire
Law, Fire, EMS, Ambulance
Law, Government

Nursing Home

School

ek ok Bl k@

®

Historic Properties

Map created by SMPDC

Map #: Critical facilities and buildings for public safety and-letg, historic properties, and parcels projected to
be directly impacted bffooding from storm surge plus 1.6 feet of sea level rise and plus 3.0 feet of sea level rise,
6.1 feet of sea level rise, 8.8 feet of sea level rise, and the 1% annual chance event.
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Table5. Assessed value of parcels (FY&ies)impactedby storm surge from the 1% annual chance event plus 1.6 feet and 3.0
feet of sea level rise. (Source: SMPDC. 2022. Economic Resilience Assessment and Plan for Coastal York County)

Land Only | Buildings + Total Total Municipal | % of % of FY21
Land Tax Impact Towrt+ Municipal
(impacted Wide Budget

a}ssessedAprerrty Assessed
gl t dzS E Value (Q]_)

tax rate of
0.0096)
Storm | $76,475,801 $558,006,300 $634,482,101 | $6,091,028 23.3% 26%
surge
+1.6
ft SLR
Storm | $79,534,008 $679,596,200 $759,130,208 | $7,287,650 27.9% 31%
surge
+ 3.0
ft SLR

1 $634.5 million in assessed property val(liy21 assessing datayisnerable tothe 1.6 ft
scenario. Under this scenario, $76.5 million in assessed value is from properties where only the
land is impacted, while $558.0 million in assessed value is from properties where both building
and land are impacted759.1 million in assessedqgperty value isyulnerablewith the 3.0 ft
scenario(Tableb).

0 Those values correspond &3.3% and27.% of the towrRwide assessed property value,
respectively, andepresent26% and31% of the Town's FY21 municipal budget.

0 Singlefamily residential homes make up the majority of the assessed property impacted
by flooding, followed by mukiamily residential homes.

1 Dock Square is a key economic and tourism hulthiicommunity and is vulnerable to flooding
from both modeled scenarios. There are a number of historic properties located in the area that
are also vulnerable to flooding.

1 Many of the structures in Kennebunkport built before 1970 are located along thet ffoad in
prone areas It islikely those structures are not built to modern codes and are not elevated
above projected future flood levels, or even current flood levaiaking those areasspecially
vulnerable to flooding.

Y Road access tb75parcelsi K I G I NI af-@skof flRadiNg Ouioff By flooding with the
1.6 ft scenarip145parcelsare cutoff from the 3.0 ft scenarithe number decreases because
with the higher sea level rise scenario, more of the parcels cutoff by the 1.6 ft scéramome
directlyimpacted by flooding

1 Residential properties along Turbats Creake vulnerable to flooding from both scenarios.

1 Almost allproperties on the Langsfor@Roadpeninsulaare vulnerable to flooding from both
scenarios.

1 Thecoastal neighborhood off of Marshall PoifRoadis vulnerable to flooding under both
scenarios.

1 Cape Porpoisés a particularly vulnerable area of town, as several residential properties,
businesses, ahthe Town pier are vulnerable to flooding from both modeled flood scenarios.
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1 TheGoose Rocks Beacteighborhood, including residential properties, vacation rentals, hotels,
and other businesses are vulnerable to both the 1.6 ft and 3.0 ft scenarios.

1 GooseRocks and Colony Beach&taughn IslandandRachel Carson National Wildlife Refuge
lands along the Batson Rivare allsignificant areas for outdoor recreation and tourism and are
vulnerable to flooding from both scenarios.

9 Some coastal properties aserved by private drinking water wells aatk at risk of saltwater
intrusion from rising seas, placing drinking water supplies for those homes at risk.

Infrastructure Impacts

Sea level rise threatens surface and subsurface infrastrudiawedation of sirface infrastructure can

cause shorterm disruptions due to road closures and limited access to infrastructure. It can also cause
substantial damage to infrastructure, including pavement, culverts, stormwater infrastructure, and
utility infrastructure. Hgher water levels can reverse or reduce efficiency of stormwater drainage and
wastewater outfall operations.

Along the coast, groundwater and saltwater are naturally separated by the seaward movement of
groundwater. As seas rise, landward intrusion @fvgater pushes groundwater levels up and shifts the
interface of fresh groundwater and saltwater inland. Studies conducted in coastal New Hampshire show
that sea level rise induced groundwater rise is projected to extend up to three to four times further
inland than surface tidal water inundation from sea level#¥ise

Lowlying coastal communities and important infrastructure are at risk of impacts including intrusion of
saltwater into groundwater and drinking water resources, increased flooding from higlastal water
tables, and water damage to roadways and other infrastructure from below. Researchers are working to
model and assess this phenomenon in New England to better understand coastal hazards stemming
from sea level rise. No assessment has yetnbeompleted for Kennebunkport, however, subsurface
stormwater, transportation, and utility infrastructure; contaminated sites; septic systems; and drinking
water wells in coastal areas will likely be negatively impacted by rising groundwater and saltwater
intrusion. Rising groundwater can impede the ability of septic systems to function properly as the
vertical separation between the groundwater table and leachfield is reduced. This can result in
contamination from septics into groundwater and nearby scefavatersThe U.S. Geological Survey
(USGS)otes that if too much freshwater is pumped from an aquifer system, saltwatemigrate
landward®. Wells located near the landward migrating freshwater/saltwater interface, saltwater could
be contaminated from saltwater entering the well, threatening drinking water supplies. However, the
USGS also notes that this is less likely to happen with residential wells and is a larger concern for
municipal or communitysize wells where pumping rates areich higher.

In Kennebunkport, most coastal areas in town are served by public sewdweardiccess to public

water from Kennebunk, Kennebunkport, and Wells Water Distlietiting vulnerability of septic

systems and private drinking water wells fronogndwater rise and saltwater intrusion, respectively
However, neighborhoods directly inland from Vaugn Island, those along Ocean Avenue and Shore Road

2Knott, J.F.Jacobs,).M.;Daniel,J.S.andKirshen P.,2019.Modelinggroundwaterrise causedoy sealevelrisein
coastalNewHampshireJournal of Coastd&esearch35(1),143¢157.CoconutCreek(Florida) |ISSN0O749208.
30U.S. Geological Survey. 20h&ps://www.usgs.gov/missiorareas/waterresources/science/saltwatentrusion
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neighborhoodsalong Little River and Batson River do not appear to be served by public water. Those

areas could experience saltwater intrusion into wells, making them vulnerabtese same areas are

also not served by public sewer are likely on private septic sydtesmsould be at risk of failure due to

rising groundwater.

1 Roughly 9.9 miles of road are vulnerable to flooding by the 1.6 ft scenario and almost 12.3 miles
are impacted by the 3.0 ft scenaribable6). A complete list of roads impacted by both flooding
scenarios can be fourat the end of this section.

Table6. Road length and classification impacted by storm surge from the 1% annual chance event plus 1.6 feet and 3.0 feet of
sea level rise. (Sourc@MPDC. 2022. Economic Resilience Assessment and Plan for Coastal Ygrk County

RoadlLength (ft) | RoadLength Miles) and

Impacted Classificationthpacted
Storm surge + 1.6 ft 9.92
SLR Local’5.56
52,399 Private:4.02
Secondarfpaper street 0.36
Storm surge + 3.0 ft 12.28
SLR Local:6.65
64,841 Private:5.09

Secondarfpaper street 054

1 Route 9isvulnerable to flooding at the Kennebunk River. Flooding cuts off access to several
businesses in the 1.6 ft scenario, and the bridge is entirely inundated under the 3.0 ft scenario.
Route 9 will also be impacted in Cape Porpoise and at the crossing oBigbé.

1 Dyke Road and New Biddeford Roace vulnerable to flooding from both the 1.6 feet and 3.0
feet scenarios, threatening road access to the Goose Rocks Beach area.

1 Ocean Avenuds a significant transportation route for local traffic and tourists. It already
experiences flooding duringpastal storms and high tidesmd is vulnerable to botthe 1.6 ft
and 3.0 ft scenarios

1 Marshall Point Roads vulnerable to flooding from both scenarios.

1 North Streetand its associated culvert at the Gristmill Pond outlet are vulnerable to flooding
under both scenarios.

1 12% and 17% ddcalsidewalks, paved shoulders, and crosswalks are vulnerable froméHe 1
and 3.0 ft scenarios, respectively.

9 Thereare no critical facilitieslirectly at risk from either 1.6 ft or 3.0 ft scenarios

1 Of the 1,392 sewer users in Kennebunkport, 763 (or 55%) of them have properties in areas at
risk from the 1.6 ft scenarional an additional 44 are in areas at risk from the 3.0 ft scen@hie.
other coastal properties vulnerable to flooding are on private septic systems, which are
vulnerable to failure from sea levielduced groundwater rise which could lead to contamination
of nearby surface waters and groundwatéreas on septic systems include parcels along Ocean
| $8ydzS FyR {K2NB w2l R SFad 2F 2Ft1SNRa t2Ayd &
from Vaughn Islandnost areas around Batson River and Little Riaed, areas just inland from
Goose Rocks Beach around Smith Brdany of those same areas are also not served by public
water, placing them at risk of saltwater intrusion into drinking water wells.
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1 Based on an assessment by the Maine Geological Suna&statengineered structurgge.g.,
seawalls, bulkheads, jetties, etm)the following areas are vulnerabie overtopping by
flooding from the modeled current 1% annual chance storm event, not including sea level rise.
o Almost all of the engineered struzes (riprap, bulkhead, etc.) along the Kennebunk
River.
0 Various sections of ripap and bulkhead along segments of Ocean Avenue on the open
coast.
0 Segments of rigap and bulkhead ifront of private properties along Cleaves Cove.
o All segments of engéered structures along the western side of the Turbats Creek
outlet.
o Almost all sections of engineered structures in the Cape Porpoise area.
0 Most structures along Goosefare Bayd Goose Rocks Beach.

. Impacted byStorm Impacted byStorm Surge +
Road Name Road Classification Surge + 1.§ ft Sea 3.0 ft Sea Level Rise
Level Rise
Agamenticus Ave Private v \Y,
Bartlett Ave Local \Y; \Y
Beach Rose Ln Private vV \Y,
Beaver Pond Rd Private Y Y,
Beech St Private Y \Y,
Belair Ave Local \Y, Y,
Belleglade Ave Private \ \
Bellevue Ave Local \Y \Y,
Bellewood Ave Private \ \
Bellewood Ave Local \Y \Y,
Belvidere Ave Local \Y \%
Binnacle Ln Private \ \
Broadway Local \% \%
Brooks St Private \ \
Buzzys Way Private \% \%
Chestnut St Local \Y,
Clark Rd Private Vv \%
Cleaves Ave Local \Y \%
Coffin Ln Private \Y,
Community House Rd Local \%
Cottage Ave Private \% \%
Crescent Ave Local \Y \Y,
Crescent Ave Private \% \%
Dock Sg Route 9 Secondary \Y, \Y,
Dorrance Rd Local \% \%
Dyke Rd Local \Y, vV
Edgewood Ave Local \% \%

38



AUGUST 2023

EelBridge Ln Local \% \%
Elm St Local \Y,
Elwyn Ln Private \% \%
Fishers Ln Private \Y \Y,
Fishers Ln Local \% \%
Glazier Ln Private \% \%
Goosefair Private \Y \Y,
Grandview Ave Local \% \%
Greene St Local \Y \Y,
Grier Rd Private \% \%
Harrison Ln Private \Y \Y,
Harwood Dr Private \Y, \Y,
Hayward Ave Local \% \%
Hayward Ave Private \Y Y,
Henchey Way Private \% \%
Jefferys Way Local \Y, \Y,
Josiah Curtis Ln Local \Y, \Y,
Kings Hwy Local \Y, \Y,
Kings Hwy Private \Y, Y,
Kings Ln Private \% \%
Lands End Rd Private \Y \Y,
Langsford Rd Local \% \%
Main St- Route 9 Secondary \% \%
Marleys Way Private \%
Marsh Madness Ln Private \ \
Marshall Point Rd Private \Y \%
Mill Ln Local \% \%
Mills Rd- Route 9 Secondary \% \%
Mitchell Way Private \% \%
Nehoc Ln Private Vv \%
NewBiddeford Rd Local \Y \%
North St Local \Y \Y,
Norwood Ln Private \% \%
Ocean Ave Local \Y, \Y,
Ocean View Ave Private \Y,
Paddy Creek Rd Private \% \%
Paddy Creek Rd Local \% \%
Pegs Way Private \% \%
Perkins Ln Private \
Pier Rd Local \% \%
Prescott Dr Private A \
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Proctor Ave Local \% \%
Rugosa Way Private \% \%
Rush Pond Ln Private \% \%
Salt Air Private \Y,
Sand Point Rd Private \% \%
Sand Point Rd Local \% \%
Sandy Cove Rd Private \%
Sealn Private \% \%
Seagrass Ln Private \% \%
Seaview Ave Private \% \%
Skipper Joes Point Rd Private \% \%
Skyline Dr Private \Y, Y,
Stage Rd Private \% \%
Summer Breeze Ln Private \Y,
Sunset Ln Private \Y, \%
Tidal Shore Dr Private \Y \Y,
Turbats Creek Rd Local \Y, \Y,
Turbats Creek Rd Private \Y \Y,
Tyler Brook Rd Private \Y Y,
Union St Local \Y \Y,
Ward Rd Local \Y \Y,
Ward Road Ext Private \Y, Y,
Waterside Ln Private \% \%
Wharf Ln Private \Y \%
Whittemore Ln Private Vv \%
Wild Horse Run Private \Y \%
Wildes District Rd Local \Y, Y,
Wildwood Ave Local \% \%
Wildwood Ave Private \Y \%
Winter Harbor Rd Local \Y,
Wood Rd Private vV \Y,

Economic Impacts

1 More than 600 jobs, more than $17 million in labor income, nearly $30 million in area gross
domestic product, and over $45 million in revenue in Kennebunkport may be affected in some
wayby sea level rise and storm surge.

1 1 out of every 6 jobs in Kennebunkport is vulnerable under the 3.0 ft scenario, and nearly $1 out
of every $10 generated in town is connected to a business that is directly impacted by flooding.

9 Under the 3.0 feet scenarj over 60% of the sales revenue in the hotel industry and over 50% of
the sales revenue from the restaurant industry are at risk. From an employment perspective,
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over 80% of the employment in both the restaurant and hotel industries are vulnerable.
Emploees at those types of businesses are particularly vulnerable, as their jobs rely on tourism
activity. Additionally, people employed in restaurant and hotel industries tend to have lower
adaptive capacity to respond to disruptions to employment activityeihto things like

temporary business closures and decreased tourism activity caused by flooding.
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Legend

I Highest Astronomical Tide (HAT)

I 1% Annual Chance Storm Surge + HAT + 1.6 ft SLR
1% Annual Chance Storm Surge + HAT + 3.0 ft SLR
HAT + 6.1 ft SLR
HAT + 8.8 ft SLR

FEMA Regulatory Floodplain

[SoSe| Regulatory Floodplain, 1% annual chance flood

0.2% annual chance flood

Data Source: Maine Geological Survey, Federal
Emergency Management Agency, Ransom Engineering, SMPDC
Map Created by SMPDC

Map 12. Modeled inundation from sea level rise (SLR), storm surge, and the 1% annual chance storm event (SpelciadFlodea depicted on the FEN$a8ued Flood
Insurance Rate Map).
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Legend

- Highest Astronomical Tide (HAT)

- 1% Annual Chance Storm Surge + HAT + 1.6 ft SLR
1% Annual Chance Storm Surge + HAT + 3.0 ft SLR
HAT + 6.1 ft SLR
HAT + 8.8 ft SLR

Roads Impacted by Surge + HAT + 1.6 ft SLR
Roads Impacted by Surge + HAT + 3.0 ft SLR

Data Source: Maine Geological Survey, Federal Emergency
Management Agency, Ransom Engineering, SMPDC
Map Created by SMPDC

Legend

I Highest Astronomical Tide (HAT)

- 1% Annual Chance Storm Surge + HAT + 1.6 ft SLR.
1% Annual Chance Storm Surge + HAT + 3.0 ft SLR.
HAT +6.1 ft SLR
HAT + 8.8 ft SLR
Roads Impacted by Surge + HAT + 1.6 ft SLR
Roads Impacted by Surge + HAT + 3.0 ft SLR

" Data Source:

Maine Geological Survey, Federal Emergency Management Agency,
Ransom Engineering, SMPDC
Map Created by SMPDC

Map 13. Roadgmpacted by storm surgieom the 1% annual chance (i.e. 1€ar) evenplus1.6 feet and 3.0 feet afea level riseRoad impacts account for bridgeseation, as
LiDAR was used to confirm whether a bridge would be overtopped based on bridge deck elevations and the water surfacedélthaiimundation scenario. So, even if the
Aydzy RFGA2Y 062dzy RFNE | LILISI NE (ectedddte DS dbred by waieNRitRs3Hown ad rédSor avaNde Brigte (MAparce2SKIPRZO2RINE 2

Economic Resilience Assessment and Plan for Coastal York)County
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Legend

I Highest Astronomical Tide (HAT)

- 1% Annual Chance Storm Surge + HAT + 1.6 ft SLR
1% Annual Chance Storm Surge + HAT + 3.0 ft SLR
HAT +6.1 ft SLR
HAT + 8.8 ft SLR
Roads Impacted by Surge + HAT + 1.6 ft SLR
Roads Impacted by Surge + HAT + 3.0 ft SLR

Legend

- Highest Astronomical Tide (HAT)

- 1% Annual Chance Storm Surge + HAT + 1.6 ft SLR
1% Annual Chance Storm Surge + HAT + 3.0 ft SLR
HAT + 6.1 ft SLR

HAT +8.8 ft SLR
Roads Impacted by Surge + HAT + 1.6 ft SLR
Roads Impacted by Surge + HAT + 3.0 ft SLR

Data Source: Maine Geological Survey, Federal Emergenc
Management Agency, Ransom Engineering, SMPDC
Map Created by SMPDC

Data Source: Maine Geological Survey, Federal Emergency
Management Agency, Ransom Engineering, SMPDC
Map Created by SMPDC

Map 14. Roaddmpacted by storm surgieom the 1% annual chance (iE00year) evenplus1.6 feet and 3.0 feet afea level riseRoad impacts account for bridge elevation, as

LiDAR was used to confirm whether a bridge would be overtopped based on bridge deck elevations and the water surfacedflthatimundatiorscenario. So, even if the
AydzyRFGA2Y 062dzy RFNE | LIJISEFNE G2 WO20SND | 6 NARISI (dk&angeitiedndp( Sodrce2SMPREZO2RINE 2 SOG SR (2
Economic Resilience Assessment and Plan for Coastal Yiati{)Co
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Impacts to the Natural Environment

Beach Erosion

Rising seas and coastal storms threaten local beaches and dune systems through erosion and flooding.
Hardened coastal structures, like seawalls, roads, and homes, prevent §gsiems from migrating

inland as ocean levels increase. Additionally, how beaches will fare with increase sea level is related to
sediment supply, both sources and volumes of the supply. Sand and gravel for beaches can come from
rivers, eroding bluffs, theffshore seafloor, or marine shells. Shorelines that have been engineered to
prevent erosion, protect property, and stabilize the shoreline offer reduced sediment supply to beaches.

With 1.6 ft of sea level ris&, Sy Y S 0 dgyflfly hdadNvith (distandeom the mean high
waterto seawallor dune edge) is projected to decreasedyacres, or byoughly 736. With
3.9 feet of sea level rise, the dry beach width is projected to decread& hgresmore than
979%™,

 Sealevelriseis expectedtolead2od a 2F O2F adlt KFIoAdldo ! f2y3
dry beach will impact local species, including piping plovers and other shorebirds that use the
beach for nesting.

1 Monitoring data from the Maine Geological Survey show thabse Rocks Beabhsbeen
relatively stable in terms aheasured beackvidth over the past several years (204.2020)
with mostly growth (accretion) at the southern and northern ends of the beach and some
relatively minor loss (erosion) in the middle portion of Goosetzag Sea level riswill likely
exacerbatesrosion in areas already experiencing it and lead to additional erosion along all
beach areas.

v Beach Change (Rate, feet/year)
Beach_Change_ft
— 101
— 31 -10.0
— .1 - 8.0
— 41 - 6.0

— 2140

-3.9--20
5.9--40
— 7 G- 5.0
— 0020

— 100

Map 15. Mapped shoreline change along Goose Rocks Beach. This map shows the rate of beacindestger yearfrom

data collected from 2016 through 2020pAsitive valuggreen linesjepresents a rate of beach growth, while a negative value
(yellow/orange/red linesjepresens a rate of beach losgSource: Maine Geological Survey. M&@erach Mapping Program.
Maine Beach Mapping viewer)

31 Maine Geological survey. 2021. Unpublished analysis of the impact of séddeven dry beach width of
alAySQa alkyReé o06SIFOKSao
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Marsh Migration

While sea level rise threatens inundation of the beach system, it also has the potential to facilitate the
landward expansion, or migration, of tidal marshidsewever, this landward migration can only occur if
saltmarshes are healthy and there are not physical barriers, such as stonewalls, roads, or buildings, that
inhibit marsh movementThe Maine Natural Areas Program (MNAP) has mapped areas that could
suppot marsh migration with future sea level rifélap 16). Protecting these areas will be crucial for
ensuring the londgerm viability of local tidal marshes, which pragitremendous natural benefits and
services including wildlife habitat, flood control, and water quality protection.

1 Areasaround Batson River and the Goose Rocks are identified as being able to potentially
support future marsh migratiorSome of these ages are either conserved or adjacent to
conserved lands, whicB |l y KSf LJ (02 Sy adzZNB GKI G 7FdzidzNBE RS@St
marshes in those areas.

1 Areas around/aughn Islandre also identified as being able to support future marsh migration.
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Legend
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Data Source: Maine Natural Areas Program
Map Created by SMPDC

Map 16. Existing conserved lands (purple) and areas that could support future migration of existing tidal marshes with future
sea level rise. The areas are #al lands within existing tidal estuaries that could be inundated and facilitete

development of new areas of tidal marsh if sea level rises by 1, 2, or 3.3 feet above current highest annual tide (il4AT). (Sou
Maine Natural Areas Program. Sea level rise scenarios are from the Maine Geological Survey.)
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Extreme Temperature$ AirQuality

Key Takeaways
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Dock Square =
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temperatures and snow cover, leading to an _ _ —

. . Figure3. Maximum, mean, and minimum
increase in pest outbreaks and prevalence Vector siatewide annual temperatures from 1895 to 20
borne diseases like Lyme disease. (Source: MCC STS. 2020.)

Background Information, Trends, & Projections

Climate change is causing increased temperatures and more frequent extreme temperature

occurrences. In Maine, the average annstatewide temperature has increased by 3.2itiee 18952

(Figure3). Winters are warming faster than other seaspand coastal areas have warmed more than

the interior of the Statedimate models project that Mine could warm an additional 2 to 4°F by 2050

and up to 10 °F by 2100 dependingglobal greenhouse gas emissioBstreme heat days are expected

to be 2- 4 times more frequent in Maine by 2050, increasing the likelihood of heatw&msghern

Maine isexpected to experiencalmost 3times more? SEGNBYS KSI 1 Q RIFIeax $6KSNB
O2YO0AYylFiA2Yy 2F GSYLISNI(Gdz2NBE YR NBfl GADS KdzYARAGER
95°F, as the early 200081ap 18)*. In addition to extreme heat, there is research showing that more
short-term temperature variability and volatility may be happening as a resulimiate change.

32MCC STS. 2020. Scientific Assessment of Climate Change and Its Effects in Maine. A Report by the Scientific and
Technical Subcommittee (STS) of the Maine Climate Council (MCC). Augusta, Maine. 370 pp.

33 Fernandez, 1.J., Schmitt, C.V., Birkel, S.D., Stancioff, E., Pershing, A.J., Kelley, J.T., Runge, J.A., Jacobson, G.L. &
ale@SgaiAz td!l @ oHAMpPLD alAySQa /EtAYFGS.CdzidzNBY wamp | LJ
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Five of the ten warmest years on record have
occurred within the past ten years, based on
average annual temperatures from National
Weathe Service (NWS) data collected between
1989 and January of 2023 in Kennebunkport
(Table7). The warmest average monthly
temperatures for the summer months (June, Jul
and August) have also occurred within the past
ten years and have been 3M.3°Fwarmer than
the monthly mean temperatureTliable8). Based
on the Kennebunkport datalanuary2023was

the warmest January on recordijth an average
temperature 0f31.9, which is 8.5warmer than
the January mean temperature.

Table7. The top ten warmest years based on average anny
air temperatures measured in Kennebunkport, 1689
January 2023. (Source: National Weather Service).

FouKenr. [0.091.5

Number of Days
Heat Index >=95 °F
2000s = 205@ Presque Isle o T—)zfsﬁ
Millinocket -~ 1.5 = 6.5
LS Ba (30->105]
[2596.5] ngore=13.0-10.5)
Bethel,/
.

MR —pasna)
Lewiston .7[@5_70 )

Portland” . {4.0-13.5]

Sanford o—{4,5 $13.0

Year Average Annual
Temperature (°F)

1 1989 49.9
2 1998 49.0°
3 2021 47.8
4 2010 47.7
5 2012 47.6°
6 2020 47.2
7 1999 47.0°
8 2006 47.0°
9 2022 46.8
10 2016 46.7
19892023 Average 45.3°

Map 17. Average number of days when the heat index i
greater than or equal to 9% at selected sites for 2000
2004 and 205@ 2054. Predicted values derived from a «
km downscale simulatioof one ensemble membef the
CCSM3 model for the IPCC A2 emissions scenario. So
Fernandez et al. (2015Figure from MCC STS. 2020.)

Table8. The warmest average monthly temperatures of the three summer months and years in whiobhdhegd compared
with the mean monthly temperatures for those months measured in Kennebunkportg I888ary 2023. (Source: National

Weather Service.)

Month Year Average | Mean Temperature Difference Between
Temperature| (°F) 1989-2022 | Mean and Aveage of
(°F) Warmest Month
June 2021 65.7 61.6° +4.7°
July 2013 70.5° 67.&4 +3.7°
August 2018 70.4 66.1° +4.3
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Urban Heat Islands

9EGNBYS KSIG RIrea Ay alAyS gAiatt SEFOSNbIGS GKS as
lot of impervious surfaces, such as buildings and pavement, that absorb @miitr@eat. The Trust for

Public Land notes that extreme heat exacerbatgdilban heat islands can lead to increased respiratory
difficulties, heat exhaustion, and heat stroke.

Map 18 shows areas in town that are hotter than the average temperature for the community as a
whole. The map on the right shows the location of building footprints in relation to heat islands. The
maps show the relative heat severity measured on a scale of 1 to 5, with 1 being a relatively mild heat
area (slightly above the mean for th@wn), and 5 being a severe heat area (significantly above the
mean for thetown). (Heat island temperature dat&0-meter resolution based on data derived from
Landsat 8 imagery band 10 (groutelel thermal sensor) from the summers of 2019 and 2020

In Kennebunkportthe Dock Square area in the southwestern portion of town, along the western
portion of Route 9, ad the area around the Kennebunkport Fire Stationraepped as having elevated
ground temperatures in relation to the rest of the communityeTock Square and western portion of
Route 9 areaare mapped as moderate to severe heat seveditg are populaareas with pedestrians
and tourists Themap illustrates that the presence of a high concentration of buildings area, such
as in the Goose Rocks neighborhoddes not necessarily mean the area has elevated ground
temperatures Knowing where areasf high heat are located can inform mitigation and adaptation
strategies.
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Legend
Legend - Building Footprints
Contiguous United States Cities Heat Contiguous United States Cities Heat
Severity 2020 Severity 2020
Value Value
Mild Mild

Mild to Moderate Mild to Moderate

Moderate

Moderate
[ Moderate to High [ Moderate to High
P severe I severe

Map 18. Urban heat island severity (left) overlaid with building footprints (right). (Data source: heat island severity datarRubti¢ Land; buildinfootprints, Microsoft
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Public Health Impacts

Extreme heat is one of the most significant impacts of climate change on human lasaltis the

leading cause of weatheelated deaths across the United Stat&xposure to extreme heat has been

linked with a wide range of health issues, including heatstroke, heat exhaustion, impacts on kidney
function, dehydration, fetal health, menthkalth, and exacerbation @ire-existing health conditions.
Extreme heat is also linked with increased deaths and emergency department visits. From 2011 to 2015
and 2017 to 2019, York County had the second highest number of annual emergency departrisent visi
for heatrelated illness across Maine, with Cumberland County seeing the highest ndfbapsre4

shows peak emergency department visits for heglated illneses to hospitals in York County between
2018 and 2023, the years for which monthly data is available.

Residents of cooler climates, like Maine, are less physiologically adapted to extreme heat exposure, and
experience disproportionate health effects ontldays when compared to residents of warmer

climates. Additionally, the prevalence of air conditioning, one of the most effective tools for preventing
heat iliness, is significantly lower in Maine than in the rest of the region and the cotin@grtain
populations, including older adults, infants, pregnant women, and people who have chronic diseases or
who are sick already may feel much worse or have serious problems in extreme heat. Further, people
with limited access to air conditioning, outdoor labosgand unhoused populations are also more
vulnerable to the impacts of extreme he#.survey conducted by¢ Maine Behavior Risk Factor
Surveillance Systefound that in 2014, 70.8% of homes in York County had some form of air
conditioning, the highegbercentage of all Maine counties. However, as noted above, York County also
had the second highest number of heat illness emergency department visits.

34 Maine Health Data Organization (MHDOata analyzed and display prepared by the Environmental Public
Health Tracking Program. Data updated: 06/2021.

35MCC STS. 2020. Scientific Assessment of Climate Change and Its Effects in Maine. A Report bifithaerBcient
Technical Subcommittee (STS) of the Maine Climate Council (MCC). Augusta, Maine. 370 pp.
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Figure4. Number of heat illness visits to emergency departments in York County from 2018 t(S2028e: Maine Center for
Disease Control and Prevention, Maine Tracking Network.)

Climate change can impact air quality and lead to worsening air poll#tiomospheric warming

associated with climate change has the potential to increase gréenvel ozone in many regions, which

may cause public health issues apresent challenges for compliance with the ozone standards in the
future. The impact of climate eimge on other air pollutants, such as particulate matter, is less certain,

but research is underway to address these uncertainfi€sgure5 shows the number of dayin York

County with an &hour averageozoneconcentrationthat exceeded the National Ambient Air Quality
Standard of 0.070 ppm, established December 28, 2015. Previous standards were set at .075 ppm from
20082015 and .080 prior to 200&esearch for tisiassessment could find no cause of the relatively

high number of exceedances between 2001 and 2007. An analysis Mathe Department of
Environmental Protection affirmatively demonstrates tihdaine emissions are insignificant

contributors to nonrattainment of ozone for the $our ozoneair quality standard¥. Regardless of the
cause, individuals with existing health conditions, older populations, and children are especially

vulnerable to poor air quality.

36 US Environmental Protection Agen&yjr Quality and Climate Change Reseavebpage.

37 State of Maine Clean Air Act Section 176A(a)(2) Petition. 2020.
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Number of Days 8-hr Ozone Daily Max = 0.070 ppm
2000-2022
in ¥ork County, ME
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Figure5. Number of days during which theh®ur average ozone concentration exceeded national air quality standards.
(Source: US EPA AirData portal)

The prevalence of tickborne diseases, including Lymegplasmosisand babesiosishas increased in
York County imecent yearsFigure6 shows that rates of all three diseases have increased since 2001.
Table9 shows the incidence rate (per 100,000 people) of confirmed and probable cases of tickborne
disease irKennebunkportBetween 2016 and 2020eKnebunkporthad thefourth highest rate of
babesosisof all York County communities.
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Rate of Tickborne Disease
York County, Maine 2001-2020
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Program collected and analyzed population data from the U.S. CensemuBarcalculate state and county rates of tickborne

05/2021. Display updated: 05/2021.

rates of tickborne disease. The Maine Environmental Public Health TrackingrPmgpared the data display. Data updated:

LYTFSOGa
disease. Maine CDC used population data from Maine CDC Data, Research, and Vital Statistics (DRVS) to caleukdte town

Table9. Rateand number of confirmed and probable cases ofiickne disease iKennebunkport2016-2020. (Source: Maine
Center for Diseaggontrol and Prevention. Infection Disease Program. Maine Tracking Network Data Portal.)

Rate and Number of Tickborne Diseases snkebunkport 2016- 2020
Anaplasmosis Babesiosis Lyme
Confirmed and 2 3 20
probably cases
Rate (per 100,000 115 17.2 115.0
people)

Impacts to the Natural Environment

LYONBl aAy3

Iy R

AKAFOAY3

0SYLISNI GdzNBa gAftt
vegetation. Sorter winters less snowa rapid expansion of pests (e.g., winter tickgesenceof

parasites previouslgnly found furthersouth heat stressmore frequent and higher flooding of tidal

marshesinvasive specieand changes in available prey spea#shreaten local species and natural
areas.ncreasing temperatures impact biodrggty and affect ranges where species can live. Scientists
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predict that 34%58% of species will go extinct given current climate change scenarios if they are unable
to disperse to new locations, while ¢33% will still go extinct even if they can dispeiséuture areas
that are within their current climatic nich@?2).

Whilea | A ygf®ikg season has lengthened ovedalk to warming temperaturgssome years have
seen killing frosts in late spriramd early fall. It is uncertain whether such events will become more or
less frequent in the futuregbut the trend of longer growing seasons and warmer falls is expected to
continue. Climate radel projections indicate thah the future,it is likely that increased evaporation will
dry surface soil layers, particularly in the warm sedsdrhese changes will impact local agricultural
activities as well as home gardeners.

Drought& Wildfires

Key Takeaways

91 Despite wetter conditions overall, changing precipitation patterns caused by climate change
have contributed to the emergence of drought conditions in southern Maine in recent years.

0 There have beed periods of severe textreme drought in York County since 2000, 3 of
which have occurred in the last 7 years.

1 Average annual snowfall across the state has decreased about 2 inches since 1895 because
more precipitation is falling as rain rather than snow. Lower spring snowpdcices aquifer
recharge, contributing to the emergence of drought.

0 Since 2017 maximum monthly snowfall amounts recorded in West Kennebunk have
declined steadily compared to the previous 2 decades.

1 Communities supplied by groundwater wells, rivers, orlfgndakes are at greater risk of water
guantity and quality impacts from drought.

o Inthe last decade the Kennebunk, Kennebunkport, and Wells Water District (KKWWD)
which manages Kennebunl2 8lulslic water supplyjhas experienced water quantity
challengs due to increasing customer demand.

o KKWWD now supplements the primary Branch Brook supply with several groundwater
wells. These past challenges indicate potential vulnerabilitpweer water quantities
during moe frequent, prolonged, or intense droutghin the future.

0 There areb43private wells irKennebunkporandgroundwater levels were historically
low during the recent droughts

0 During the2020 and 2022roughts 45 and 15 dry wells were reported in York County
respectively.

1 Wildfire risk may inease with more frequent, severe, and intense droughts, and though the
likelihood of wildfires may remain lgwuch an event could have major impacts on the
community.

38 MCOC STS. 2020. Scientific Assessment of Climate Change and Its Effects in Maine. A Report by the Scientific and
Technical Subcommittee (STS) of the Maine Climate Council (MCC). Augusta, Maine. 370 pp.
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o During the intense 1947 statewide drought, Kennebunkport suffered a devastating

wildfirS G KIF G o0dz2NYySR 2@8SN) wnn K2YSa FyR 06SOIYS
o Wildfire occurrences over the last several decades have been relatively low compared to

the rest of the county, however more frequent, prolonged, or intense droughts in the

future have the potential to increase wildfire risk in Kennebunkpitmteatening public

safety and the natural environment.

Background Info, Trends, & Projections

Annual precipitation in York County has increased 6.9 inches since 1895 (see Extreme Storms &
Precpitation) and is expected to continue to increase with climate change. Despite wetter conditions
overall, changing precipitation patterns caused by climate change have contributed to the emergence of
drought conditions in southern Maine in recent ye&t8uring the winter, more precipitation is falling

as rain rather than snow. Average annual snowfall across the state has decreased about 2 inches since
1895, and reduced snowpack depth has been even more pronounced in southern, coasté4l Speam)
snownelt recharges freshwater aquifers, so less snowpack in the spring diminishes spring recharge and
results in a lower water table. Low rainfall during the spring and summer, along with Higirer

average temperatures can further deplete the water tableréasing the risk of summer and fall

droughts

In the last few years Maine hasperienced some of the drieperiodsin over acentury. The driest May

to September period since 1895 occurred during the 2020 drought, and September 2020 was the driest
month since 18952 In York County there have been four periods of severe to extreme drought since
2000, which occurred during the summer and fall months of 28002, 2016, 2020, and 202Rigure

7). There was also an extended period of moderate drought in 2015.

T

2001-2002: 73%100% of the county was in a severe drought for 28 weeks from the end of
October to May 2002

2016: 67%100% of the county was in a severe for 22 weeks from Augusetember, and 95%
of the county was in an extreme drought for 4 weeks from the end of Septembeicto
October

2020: 74%100% of the county was in a severe drought for 12 weeks from September to
December, and 709%6% of the county was in an extreme drbtifpr 6 weeks from late
September to the end of October

2022: 66% of the county was in a severe drought for 4 weeks in August

39 ME Drought Task Force Report, 10/6/2028ps://www.maine.gov/mema/hazards/droughtaskforce

40 University of Maine, Maine's Climate Future, 20B@ps://climatechange.umaine.edu/climatenatters/maines
climatefuture/

4 ME Drought Task Force Report, 10/6/2088ps://www.maine.gov/mema/hazards/droughtaskforce

42 ME Climate Council, Maine Climate Science Update 20&t//climatecouncil.maine.gov/reports
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U.S. Drought Monitor (USDM) for York County, ME
Weekly percent of area in drought
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Figure7. Drought conditions in York County from 2000 to 2022. Four severe to extreme droughts hawsl asar the last 20
years and have been more frequent in the past decade. Data s@u&@®rought Monitor

As part of the Maine Cooperative Snow Survepwgrack depth data have been collected at a survey

site in West Kennebunk since 1950 and reported to the Maine Geological Survey. Dueyteaa ¢idp
between 1975 and 1990, we have focused on data from 1990 to the préSignire8). In the past 30

years, March has generally been the snowiest month in this reg§ietween 1990 and 2000, snow

depths were relatively lonRecorded snow depths were deepest between 2001200@B, and to a

lesser extent between 2014 and 2017. In the last 5 years recorded snow depths have declined steadily
compared to the previous 2 decades.

Maine Cooperative Snow Survey
West Kennebunk Survey Site
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Figure8. Maximum snow depth alVest Kennebun8urvey Site, 18992022. Data source: Maine Geological Survey Cooperative
Snow Survey
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Combined snowfall amounts in Kennebunkport during the winters of 2028nd 202122 were about

2-4 feet less than the previous 30 years, based on data from the Mamegbt Task Force. The snowfall
deficit overthesetwo winters resulted in reduced spring snowpack depth and aquifer recharge and
contributed to the emergence of a summer and fall drought in 282% future precipitation patterns in
southern Maine contine to shift towards more rain and less snow, the risk of drought will likely
increase.

Water Supply Impacts

Intense and prolonged droughts have the potential to diminish surface and groundwater supplies and

degrade water quality? Communiies supplied by groundwater wells, rivers, or smaller lakes are at

greater risk of water quantity and quality impacts from drou¢fithe Town of Kennebunkport is

serviced by the Kennebunk, Kennebunkport, and Wells Water District (KKWWD) and Brank Bmok i

LINA Y NE &a2dz2NOS 2F YSyySodzy{LRNIQa Lzt AO ¢ G§SNI adz

Water Quantity

h@dSN) GKS tFad O02dz2X S 2F RSOFRS& YY225 KlFa asSsSy |
partly because of a large influx of seasonal residents in the summertime. Braok alone cannot

meet peak summer demand, so KKWWD supplements the Branch Brook supply using several ground

water wells. The district also has an agreement with neighboring water utilities in Biddeford and York to
purchases additional water supplies &agessary. In the future, more frequent, prolonged, or intense
RNRdzAKGa KI @S (KS LRIESYyGALt G2 SEIFI®BSNBIGS YY225Q04

The United States Geological Survey (USGS) monitors daily streamflow conditions in Branch Brook. Since
2008,the lowest streamflows were recorded in September 2016, September 2020, and August 2022
coinciding with the three most prolonged and intense droughts in the region since 2008.

Groundwater supplies can also be impacted by drought. The USGS monitors gatemidwels in York
County at an index well iBanford(Figure9). Since 2000, the lowest recorded ground water levels
occurred in November 2002, October 2015, andoBer 2016 coinciding with the 2002 and 204évere
droughtsand the 2015 moderate droughGroundwater levels were also low in October 2020,
coinciding with the 2020 drought.

43 ME Drought Task Force Report, 10/6/2028ps://www.maine.gov/mema/hazards/droughtaskforce
4 ME Climate Council, Maine Climate Science Update 202t//climatecouncil.maine.gov/reports

45 Casco Bay Estuary Partnersi@fimate Trends in Casco Bay, 2015:
https://www.cascobayestuary.org/publication/climatends-in-the-cascebay-region/

46 Kennebunk, Kennebunkport, and Wells Water Distii¢tps://www.kkw.org/about-us-2
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USGS Groundwater Index Well, Sanford, Maine
Depth to water level, ft below land surface

Current: == Approved Provisional
Field visit: O Approved () Provisional
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Figure9. Groundwater levels in York County measured at an index wedinford 20012021 Data source: United States
Geological Survey

In addition to the groundwater wells that KKWWD sigesupplement surface water supplies from
Branch Brook, there are a total 643 private wells in Kennebunkport (385 wells have location data and
are displayedn Map 19), and 83% of these wells are for domestic use.

Since 2020, the Maine Bught Task Force has collected data about wells that run dry due to drought
(Tablel0). In 2020, 45 wells in York County ran dry compared to 2 in 2021, and 15 inf202gh these
data are limited, they correlate with the intensity of the 2020 drought compared to the 2022 drought. In
the future, more frequent, prolonged, or intense droughts could pose a risk to KKWWD and the
hundreds of homeowners and businesses inédunkport who rely on groundwater wells as their

water source.

Tablel0. Number of dry wells in York County in 2020, 2021, and 2022. Data source: Maine Emergency Management Agency

Maine Dry Well Survey

Year 2020 2021 2022
YorkCounty 45 2 15
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Location of Aquifers and Private Wells
Kennebunkport
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nce Dopr Map created by SMPDC

ilicnce Program

Map 19. Location of aquifers and private wells in Kennebunkportiwell use type. Data source: Maine Geological Survey
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Water Quality

To date, it does not appear that KKWWD baperienced significant water quality issues because of
drought#” However, water utilities in York County that rely on small surface water supplies have had
drought related water quality issues. In the summer of 2022, the public water supply in Berhick,isv
sourced by the Salmon Falls River, contained elevated levels of manganese due to low water levels
making it unsafe for children to drirfRiIn the future, more frequent, prolonged, or intense droughts
have the potential to cause similar types afuss in Branch Brook.

Impacts to the Natural Environment
The environmental impacts of drought include:

Tablell. Environmental impacts of drought. Data source: 2018 York County Hazard Mitigation Plan, Pennsylvania

Damage to animal spaes Damage to plant communities

9 lack of feed and drinking water 9 loss of biodiversity

I disease 9 loss of trees from urbatandscapes and
9 loss of biodiversity woodedconservation ares.

i migration or concentration 1 Increased number and severity of fires

9 degradation of fish and wildlife habitats 1 Reduced soil quality

Although wildfire risk may seem small in Maine compared to the western U.S., wildfires do occur and
are often associated with periods of drought. In 1947, drougtiticed wildfires burned over 200,000
acres across the stat@ Kennebunkport suffered a devastating wildfire that burned over 200 homes and
0SOFYS (y26y I a (K S The¥angpPdumhizyaskiBareeliepottdd MBighar number
of wildfires in 220, compared to 2021 and 2022, coinciding with the long, intense drought that summer
and fall(Table12).%!

Table12. Number of wildfires stawide in 2020, 2021, and 2022. Data source: Maine Drought Task Force 10/6/2022 Report

Maine Wildfire Occurrences

Year 2020 2021 2022
Annual total 1,154 650 624

In Kennebunkport, wildfire occurrences over the last several decades havediatvely low compared

to the rest of the countyMap 20), however more frequent, prolonged, or intense droughts in the future
have the potential to increase wildfirgsk in Kennebunkpoythreatening public safety and the natural
environment.

47 EPASafe Drinking Water Information System
https://ordspub.epa.gov/ords/sfdw_pub/r/sfdw/sdwis_fed_reports public/11?ireq_pwsid=ME0090760&clear=11,
RIR

48 Maine Public, 8/42022 :https://www.mainepublic.org/environmentind-outdoors/202208-04/berwickissues
drinkingwater-advisorydue-to-ongoingdroughtconditions

“York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenesnanagement

50Town of Kennebunkporhttps://www.kennebunkportme.gov/firedepartment/pages/194ire

51 ME Drought Task Force Report, 10/6/2088ps://www.maine.gov/mema/hazards/droughtaskforce
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Wildfire Occurrences in York County

1992-2018
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Map 20. Wildfire occurrence in York County per square mile,-P8A38. Data sourceXork County Emergency Management
Agency, Hazard Mitigation Plan, 2022tps://www.yorkcountymaine.gov/emergenayianagement
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The Maine Natural Areas Program inventories land parcels owned by federal, state, municipal, and non
profit entities that have conservation easemen®onsidering the small geographic size of

Kennebunkport, thee is a fair amount of conserved land within the touap 21). These conservation
areas are primarily managed by the USFWS Racheal Carson National Wildlife Refuge, or the
Kennebunkport Conservation Trust. The richest habitat areas are located intibed&Vildlife Refuge

and around Goose Rocks Beach. These habitats include tidal marshes, rare and endangered species
habitat, sea and shorebird nesting areas, and tidal waterfow! habitat. Inland, the forest areas in the
northwestern corner of Kennebunkpoare conserved by the Kennebunkport Conservation Trust and
have valuable rare and endangered species habitat and freshwater wetlands. In the future, more
frequent, prolonged, or intense droughts have the potential to damage these critical habitat areas.

Newtown

Fortunes

Kennebunkport

Wildes Corner

Map 21. Conserved lands Kennebunkporare indicated by the green polygons. Data source: Maine Natural Areas Program.
Map source: Climate Ready Coast Southern Maine

Agricultural Impacts
Drought can impact agricultural operationsedto shifts in the growing season, crop losses, and
increased costs associated with irrigation. During the 2022 drought, the Maine Drought Task Force
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reported that farmers had to irrigate their crops, which increased their operational ébistdroth 2020

and 2022 the Farm Services Administration issued emergency declarations for York County as a result of
prolonged, severe drought conditiof3Even if farmers have irrigation systems, water supply can still be

an issue. The Maine Department of Environnadfrotection restricts irrigation withdrawals when

stream and river levels fall below a certain threshdid.

Kennebunkport is known for its shipbuilding industry @neliconic Dock Square village, but the town

has a rich agricultural heritage as wellafge portion of the northwestern corner of Kennebunkport is

zoned for farm and forest (s€gupplemental Community InformatiodoningMap 9). There are a

handful ofoperating farms that grow fruits and vegetables, Christmas trees, and raise sheep.

Neighboring Arundel has even more operating farms including dairy producers, organic fruit and

vegetable growers, and more. In the future, more frequent, prolonged, or sgehroughts have the

LR GSYGdAlFf G2 NBRdzOS t20Ff FINNSNAQ LINPRA®OGIAZ2Y I AY
Kennebunkport.

Changing Marine Conditions

Key Takeaways
1 Inthe last 40 years, ocean temperatures have risen faster in the Gdliioe than almost
anywhere else in the world. Ocean temperatures will likely riséCL.56 &8 Hnpnx YR al Ay
marine ecosystem will resemble present day conditions in southern New England.

0 There aréb3commercial fishing licenses in Kennebpoit. Individwals who rely on
fishing for their livelihood are vulnerable to the economic impacts of changing marine
conditions.

1 Ocean and coastal acidification are expected to worsen due to higher amounts of carbon dioxide
in the atmosphere and more frequent precipii@h events.

1 The dynamics of harmful algal blooms (HABs) in Maine have shifted in recent years and could
continue to change in the future, posing new threats to public health.

1 Eelgrass is an important nursery habitat for commercially important species amdimdicator
species for overall ecosystem health.

0 The largest eelgrass beitskennebunkporare located off Goose Rocks Beach, Vaughn
Island, and in Cleaves Cove.

0 Between 2010 and 2021, the extent and density of eelgrass habitat in Kennebunkport
expandd and increasedyotentially because of improved water quality due to better
stormwater and wastewater management practices or a ladkwadsive Europeagreen
crabs.

o In the future, more frequent and intense precipitation and increasing invasive species
have the potential to decimate eelgrass habitat, reducing the carbon sink and coastal
resilience benefits this habitat provides.

52ME Drought Task Force Report, 8/4/20B&ps://www.maine.gov/mema/hazards/droughtaskforce
53 Cumberland County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.cumberlandcounty.org/231/HazarMitigation

54Maine DEP Pres®Rasehttps://www.maine.gov/dep/news/news.html?id=8535391
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Background Info, Trends, & Projections

Southern Maine is located in the Gulf of Maine which stretches from Cape Cod to Ntiea Sicce

Mpy HZ 20Sty GSYLISNI GdzNBaA Ay GKS DdA F 2F alAyS KI @
due to rising air temperatures and shifting ocean currents caused by climate cfravigene species

ranges are shifting northward followiraplder ocean temperatures. Lobster stocks in Long Island Sound

YR &a2dzi KSNY bS¢g 9y3IflyR KI@S O2tfl LJASRE YR la 2
lobster resource could be facing a similar future. Invasive specidslikgeargreen crabs, Asiashore
crabs,andtunicates have alsproliferatedin warmer waters. Future projections indicate that by 2050

ocean temperatures in Maine will likely rise F5and the marine ecosystem will resemble present day
conditions in southern New Englaffd.

The oceans are also becoming more acidic. As carbon dioxide builds up in the atmosphere from the
burning of fossil fuels, some of that carbon dioxide is absorbed into the ocean. Dissolved carbon dioxide
changes the chemical composition of the water makingore acidic. In coastal areas, ocean

acidification is exacerbated by nutrient rich runoff which can trigger agal blooms. As the blooms die off
and decay, the water becomes more acidic. Ocean and coastal acidification primarily impact shellfish
speciesike scallops, oysters, clams, and mussels all of which are commercially harvested in Maine. Both
ocean and coastal acidification are expected to worsen in the future with increasing fossil fuel emissions
and more frequent and intense rainfall evenfts.

Itis also hypothesized that warming waters and shifting currents due to climate change are changing the
ReylIYAO&a 2F KIFENXNTFdzA |f3Ff o6f22Y4& o1 ! . &80 AYy alAySo
a toxin producing phytoplankton species blooms. Skellfiecome contaminated with the toxin and,

when eaten, can cause Paralytic Shellfish Poisoning. In recent years Maine has experienced blooms of

new HAB species that have different impacts on human health and the ecosystem. Currently it is unclear

how HAB ginamics may shift with climate change, but coastal Maine commurii@Esan uncertain

future regarding the public health, economic, and ecosystem impacts of HABS.

Habitat Shifts and Carbon Sinks

Eelgrass beds are critical marine habitat for commercialportant species such as fish and shellfish. It

is also vital to estuarine ecosystem functdrecause it provides nursey habitat for many species.

Eelgrass is sensitive to sediment loading and pollutants often caused by poor stormwater and
wastewater mangement. Invasive species including the European green crab and various tunicate
species can also destroy eelgrass habitat, uprooting plants and smothering growth. As a result, eelgrass
habitat loss is generally indicative of poor watershed managementipescand declining ecosystem
health>®

Eelgrass habitat isouthern Maine was most recently surveyed in 2021 by the Maine Department of
Environmental Protection and was previously surveyed in 2010 by the Maine Departméatioé
ResourcesBased on thestvo surveysthere is eelgrass habitat alomgostof the Kennebunkport

55 https://www.gmri.org/stories/qulf-of-mainewarmingupdatesummer2021/

56 University of Maine, Maine's Climate Future, 20B@ps://climatechange.umaine.edu/climatenatters/maines
climatefuture/

5" ME Climate Council, Scientific Assessment of Climate Change and Its Effects in Maine, 2020:
http://climatecouncil.maine.gov/reports

58 piscataqua Region Estuaries Partnershifms://prepestuaries.org/eelgrass/
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coastline(Map 22). The largest eelgrass beds are located3afbse Rocks Beach, \gan Islandand in
Cleaves Cov&etween 2010 and 2021, the extent and density of eelgrass habitat in Kenrgtink
expandedand increasedespecially along the southeastern coastline off Vaughn Island and in Cleaves
Cove These habitat shifts suggest that water quality may have improved over this time period, possibly
as a result of better stormwater and wastewater managemaicfices.

In addition to poor water quality, invasive European green crabgleatroyeelgrass habitat.

Substantial eelgrass habitat losses were observed in Casco Bay between 2012 and 2013 coinciding with a
rapid increase in the green crab populatitihe status of the green crab population in southern Maine

is not as well understood but these data suggest that green crabs may not have been as much of a
problem in Kenneburport as they have been in Casco Bay.

In the future, extreme precipitation eventseaexpected to become more frequent and intense which
will likely present new and increasing stormwater and wastewater management challenges, potentially

GKNBFGSyAy3d GKS KSIFItGK 2F YSyySodzy1LR2NIQa SSfaINT a

along the Goose Rocks Beastd Cleaves Coysee Extreme Storms & Precipitation), which increases
runoff during heavy rainfall events, further stressing eelgrass habitat. Additionally, warming ocean
temperatures favor green crab population growth whichyrcontribute to future eelgrass habitat
loss®°

There is evidence that eelgrass beds can serve as carbon sinks, absorbing carbon dioxide from the water
and locally reducing the influence of ocean and coastal acidification. The vegetation also stabilizes
sediments and reduces wave action which has the potential to buffer coastlines against intense coastal
storms. For these reasons, eelgrass habitat is not only important for the role it plays in ecosystem
functions, but also for the climate mitigation andsiience benefits it provides. These ecosystem

services emphasize the importance of protecting this vulnerable hafiitat.

59 Casco Bay Estuary Partnership, Eelgrass Beds Decline as Green Crab Numbers Explode, 2015:
https://www.cascobayestuary.org/wsgontent/uploads/2015/10/Indicator_Eelgrass.pdf

50 ME Climate Council, Scientific Assessment of Climate Change and Its Effects in Maine, 2020:
http://climatecouncil.maine.gov/reports

61 ME Climate Council, Soiefic Assessment of Climate Change and Its Effects in Maine, 2020:
http://climatecouncil.maine.gov/reports
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Map 22. Distribution and coverage of eelgrass habitat in Kennebunkp@@li®and 2@1 based orsurveys conducted liie Maine Department of Marine Resourcarsd the Maine Department of
Environmental Protectiamhesedata indicate thdocation ofpotential carbon sinkas well as marine ecosystem shifts owere.
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