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Climate Change Vulnerability Assessment Summary

KITTERY
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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 be impactedyb
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 Stepesilience: a Practitioner's Guide.

This draft vulnerability assessment summary presents an overview of climate hazards and associated
impacts and vulnerabilities for the community Kittery. The assessment uses local, regional, state, and
national datapertaining 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 tempeaitures
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 WRSall2hiBedddz y SNI 0Af
information about climate hazard exposure within each Coloommunity. 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 as information 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 will impact all areas of life, including public health, natuesds the local
economy, municipal fiscal health, and community vizeling.

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

1 Coastal areas of Kittery are extremely vulnerable to the increasing impbot&astal flooding
and storm surge. In aread risk of coastal floodinggcommunity members are more likely to be
older and live alone, making them more sensitive to these climate hazards. Admvilialge s
particularly vulnerable based on its relaly high social vulnerability, exposure to flooding and
sea level rise, and its infrastructure that is located in flood prone areas.

T YAGOGSNEQA NRBIR& | yR ,intlddiggZRbigeNIoverSpracyg Crdel; Raude & (i NHzO i
103 near the Gate 2 entraamf the Portsmouth Naval Shipyard, and Seapoint Rar@dalso
extremely vulnerable to flooding risks.

f LYONBFaAy3 GSYLISNIGdz2NBa | NB fA]1Sfte& déngelyONBIF S Y
developedareas, including the outlehallsand Foreside néghborhood.

Drought is becoming a hazard of increasing comeerd camegativdy impactpublic and
private drinking water supplies, natural resourcesd agriculture, and could lead to increased
wildfire risk.

1 Extreme heat and temperatures are increasimi(ittery and areas of the community with
existing social vulnerabilities, suchthe Foresideare already urban heat islands. Increasing air
temperatures will exacerbate existing vulnerabilities, especially for the elderly, young, people
with existinghealth conditions, and those with limited access to air conditioning, and will pose a
risk to people and the natural environment.

1 YA ( GpbveBs@stems are increasingly vulnerable to extreme storms and floolintly of
which will be exacerbated by ilate change.

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

The impacs of dimate 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 as existing social inequities.
Individuals who alreadigave increased social vulnerabildye at greatest risk of climate change anil

be disproportionately affected by climate hazards they generally have lower capacity to prepare for,
respond to, and recover from hazard eveatsd disruptionsSocidly vulnerable groups include children;
older adults;people with existing health conditions; disabled individuals; households with lower or
moderate incomes; those with less formal education; people of color; and those who have limited
connectivity, eithemphysically and/or digitally, to others and resourcBemographiénformation can

help determinef 2 O £  LJ2atdgpslve céphcityy a te ability to adapt and respond to a disaster.

Age can be correlated with decreased adaptive capacity, in the ¢dake wery 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 age brackets. Some
people who are 65 and older mayso 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 challenges of the population ages 65 and over metthmipability

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 Community Survey supports that statistic. This highligle 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. Gaps in resources, and
access to those resources, leanany 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 households. Income is a significant indicator édlsadnerability 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 limited or no disposable income
would have fewer resurces to pay for evacuation, transportation, accommodation, and repair

activities.

The following demographic inforation summarizes indicators ebcial vulnerability and adaptive

capacityat the community level and US Censlesignated block group levethich is the smallest

geographic unit at which this demographic data is availdblg.F 2 N¥Y' I G A2y | 62dzi (GKS 0O2Y
vulnerabilityis supplemented and contextualized with information gathered from the Task Force and

community members througprojectengagemenefforts.

1EPA. 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
2EPA. 2021. Climate Change and Social Vulnerabitite United States: A Focus on Six Impacts.

U.S. Environmental Protection Agency, EPAR2Q-003.www.epa.gov/cira/socialulnerabilityreport
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Demographic Profile

Tablel outlines 17 demographic indicators of social vulnerability at the commauwiite and block

group levels, whig align closely with those usdadr the Maine Social Vulnerability IndéXhese data

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

Census provides demographic data. Block groups are delineated based on population and contain
between 600 to 3,000 people. Tieeare a total of 8 block groups in Kitteidp 1).

The ACS is conducted annually on an ongoing basis throughout the year to collect information about
changing socieconomic 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 soratliheinities, like many along the

coast of Maine, that accuracy of ACS estimates may be imperfect due to the small sample size. In larger
communities the estimates tend to be more accurate because the sample size is more statistically
robust. The ACS alsorgays seasonal residents which can make it difficult to understand the
characteristics of the yeaound population in seasonal communitide 17 demographic indicators

can inform the development of strategic climate actions by providing important irdtian 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 the Task Force, community
members, and City staff helps to refine demqgrec 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 household as a group of people who live within the same housingagatdless of whether or not

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

Thee arethree income thresholdseferenced in the table. These thresholds weelectecbecause
they approximate the L& Environmental Protection AgendyRA climate change and social
vulnerability income threshold ($51,500), tB621 State median income ($64,767), and 2@21York
County median income ($73,856).

KeyTakeaways
1 Kittery Villaggblock groups) hasthe highest percentage of the populatievithin the block
groupthat is65 years or oldera minority, below the EPA climate change and social vulnerability
low-income threshold, below the County and State nagdincomeshasno internet access, no
vehicle andisage 65+ and living alon€his area also has an elevated percentage of the
population within the block group thas below the national poverty levahd living alone
compared to the rest of the commity.

3Jomson et al., 2018, A lifeline and social vulnerability analysis of sea level rise impacts on rural
coastal communities

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

5U.S. CenswBureau, Subject Definitionkttps://www.census.gov/programsurveys/cps/technical
documentation/subjectdefinitions.html#household



https://www.census.gov/programs-surveys/cps/technical-documentation/subject-definitions.html#household
https://www.census.gov/programs-surveys/cps/technical-documentation/subject-definitions.html#household
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o Kittery Village is densely populated and includes Kittery Estates, Meeting House Village,
and Shepards Cove which are independent senior living and retirement communities for
ages 55 years and older.

Kittery Village Eagblock group 2is themostdenselypopulated area in the community andi
elevatedsocial vulnerability due to the relatiygercentage of the population and households
within the block group that are 17 years or younger, minorities, speak English less than well,
have no high schooliploma, have a person in the house with a disability, are unemployed,
below the EPA climate change and social vulnerabilityilms@me threshold, below the County
and State median incomelave no vehicle, are a single parent household, and are age 65+ and
living alone.

0 There are over 5&ulti-family housing units in this area.

0 This area includes housing for Portsmouth Naval Shipyard (PNS) employees.

Kittery Point North Plus Kittery Egblock group 3hasthe highest percentagef households
within the block groughat have at least one person with a disability

Kittery Foreside and Seavey Isldbtbck group 4) has the highest percentage of the population
within the block group thahas no high school diplonand is living alone.

0 PNS s lodad onSeavey Islandnd there is employee housing on Seavey Island and in
the surrounding neighborhoods.

Kittery West(block group 6hasthe highest percentage of the population within the block
group thatisunemployed and are single parent households.

o This area is largely undeveloped, without sewer or water infrastructure.

0 The area near Shapleigh School is a business park zoned forus&xand has sewer
and water infrastructure.

Kittery BypassSouth(blockgroup 7)hasthe highest percentage of the population within the
block group thais 17 years old or younger ariglbelow the national poverty level.

0 This area has motels that serae temporary housing for PNS employees and
emergency housing.

Across the entire communit§5% of households have at least one person with a disabllit¥o
of households have no vehicle, and 18% of the population is living alone.
Additionally,37%o0f households are below the EPA climate change and social vulnerability
income threshold41% are below the State median income, &6 are below the County
median income.
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U.S. Census Block Groups
Kittery

\.n..v)" 5

»

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

Map 1. U.S CensuDesignated Block Groups iiit&y (2020 Decenal Census)
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Tablel. Demographic Profile Summary TatlData source: U.S. Census Bureau 2021 American Community Survey

Community Block Groups

wide 1 4 5 7 8

Total Population 10,006 745 853 887 851
Total Households 4,962 370 442 345 383
Age <18 1,279 13 405 84 127 129 242 195 84
% total population 13% 2% 6% 9% 10%
Age 65+ 2,766 260 449 463 185 740 286 157 226
% total population 28% 20% 22% 19% 18%
Minority 975 276 63 54 244 106 100 84
% total population 10% 4% 6% 7%

Speaks English "Less than well" 35 0 34 0 0 1 0 0 0
% population age 5+ 0% 0% B 0% 00%| 0% 0% 0% 0.0%
No HS Diploma 195 20 68 20 36 8 8 0 35
%population age 25+ 2% _ﬂ_ 1% 1% 0% -
1+ Persons with a Disability 1,721 50 436 380 105 348 201 43 158
% households 35% | 14% | 39% [WBBOAN 24% « 38% 28% 12% | 41%
Below Poverty Level 417 14 0 124 55 62 27
% households 8% 2% 0%

Unemployment 131 0 0 0 a7 9 0
% population age 16+ 1% 0% 0% 0% _ 0%
Income <$50k 1,812 94 527 123 127 533 218 105 85
Income <$60k 2,046 94 589 149 156 562 264 116 116
%households 41% 25% 23% 30%
Income <$75k 2,495 131 666 187 175 625 378 130 203
% households 50% 35% 28%  40% 38%

No Internet 396 16 15 83 0 218 36 9 19
% households 8% 1% 0% 3%

No Vehicle 690 0 281 18 0 372 0 0 19
% households 14% 0% 0% 0% 0%

Single Parent 198 0 86 0 9 14 80 5 4
Living Alone 1,811 134 414 163 237 473 187 61 142
% total population 18% 25% 26% 18%
65+Living Alone 990 46 16 38
% total population 10% 3% 2% 4%

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 bmes, and renter occupied homdgenter occupied households, mulinit homes,

and mobile homes tend to be associated with socially vulnerable populations and/or reduced adaptive
capacity. For example, renters and muitiit households generally have lesdaptive capacity than

single family homeownerisecause they tend to have lower incomeesd fewerfinancial resourceand
therefore, havdess ability to make property improvemen#sdditionally, multiunit households are

often occupied by renters, and ldlords have little incentive to improve energy efficiency because
energy costs areommonlyborne by tenantsMobile homes have a higher energy cost per square foot
than sitebuilt homes and are generally more vulnerable to the impacts of climate haZaatisshown

in Table2, Map 2, andMap 3 are from the 2021 American Community Survey (see Demographic Profile
for a description of ACS data).

KeyTakeaways
1 Across the entire community nearly a third of households (32%) are rentempied.
1 Kittery Foreside and Seavey Isldbtbck group 4) has the highest percentage of renter occupied
householdsfollowed byKittery Village East and Kittery Villagock groups 2 and 5Jhese
block groups also have greater social vulnerability.

o Kittery Foreside and Seavey Islafthe Portsmouth Naval Shipyard (PNS) is located on
Seavey Island and there is employee housing on Seavey Island and in the surrounding
neighborhoods.

o Kittery Village East: There are over 55 subsided housing units irrehisTdis area
includes housing for PNS employees.

o Kittery Village: Densely populated area that includes Kittery Estates, Meeting House
Village, and Shepards Cove which are independent senior living and retirement
communities for ages 55 years and older.

1 Kittery Village(block groups) hasthe highest percentage of mudtinit (3+) housing structures,
followed byKittery Foreside an&eavey Island (block group 4).

o Kittery Village: Densely populated area that includes Kittery Estates, Meeting House
Village,and Shepards Cove which are independent senior living and retirement
communities for ages 55 years and older.

o Kittery Foreside and Seavey Islaiitie Portsmouth Naval Shipyard (PNS) is located on
Seavey Island and there is employee housing on Seavey #sidrid the surrounding
neighborhoods.

1 Kittery North(block group 8) has the highest percentage of mobile homes, though mobile
homes only make up 1% of housing units in the community overall.

0 There is mixedise development along Route 1 and higher densitysing (Woodland
Commons, Ledgewood Drive), and mobile home parks (Yankee Commons).

10
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Multi-unit Housing Structures
Kittery

BG3
14

tt Rd.
2%

Haley Rd.

Legend

Multi-unit Structures

% with 3 or more units

0% - 1%
[ ]

2%
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[ 8% -24%

ANIVY

sawyH M3N
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B 25% - 41% = 0 05 1 2
= I s \iles
Data source: U.S Census Bureau 2021 American Community Survey
ability and
esilience Program

Map created by SMPDC

Map 2. Breakdown of multunit (3 or more units) housing units in Kittery by block group. Housing units include occupied
households as well as vacamtits and represent the total housing stock in Kittery. The block group is labelech(BiG#gludes

the total number of multunit housingstructuresin the block group and the percent of total housing units within the block
group that aremulti-unit. Data source: U.S. Census Bureau 2021 American Community Survey

11
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Renter Occupied Homes
Kittery
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69
10%
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Legend

Renter Occupied
% of households
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Data source: U.S Census Bureau 2021 American Community Survey
bility and
ce Program

Map created by SMPDC

Map 3. Breakdown of renter occupied households in Kittery by block group. Households do not include vacant housing units, so
this data is representative of occupied housing units in Kittery. The block group is labeleah(BiG¢f)deshe total number of

renteroccupied households in the block group and the percent of renter occupied households within the block group. Data
source: U.S. Census Bureau 2021 American Community Survey

12
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Table2. Community wide and block group level housing chaéstics irKittery. Housing units include occupied households as
well as vacant units and represent the total housing stoddtiery. Households do not include vacant housing units, so are
representative of occupied housing units in Kitt@ata sourceU.S. Census Bureau 2021 American Community Survey

Community Block Groups
wide

Total Housing Units

Total Households

Renter Occupied 835 28 500 121 127

% households 32% | 8% [46% 35% 33%

Multi-unit 258 0 87

% total with 3+ units 10% 0% 7%

Mobile Homes 20 0 0

% total units 1% | 0% 0% | 3% 0% 1% 7% o% [N4598N
S

Lowest Value Highest Value

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 areat their extremes. Further, houses constructed before 1970 were built prior to the
adoption of modern building codes and significant federal and state/locateiction policies
(National Flood Insurance Program (1968), Maine Shoreland Zoning (19I¢E)) buildings are ideal
targets for weatherization, energy efficiency upgrades, and resilience retrofits.

Map 4 shows the percentage of structures, at the block group level, built before 1970. In Kittery, areas
with the highest concentration of buildings constructed before 1970 are located in theif®res
neighborhood and along the coastline. These areas also have elevated social vulnerability based on
demographic characteristics and are vulnerable to hazards, including flooding, sea level rise, and urban
heat islands. The concentration of older builghnn flood prone areas means that it is likely those
structures are not built to modern codes and are not elevated above projected future flood levels, or
even current flood levels.

13
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Legend
‘ % Structures Built Before 1970
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Map 4. Percent and actual number of structures built before 1970 presented at the block group level. The block groups are color
coded by the percentage of structures built before 1970 and are labelled with the number of structures built befaf@&ta70
source: year structures built: US Census American Community Survey; building footprints: Microsoft)

Household Heating Fuel Types

Household heating fuel datafrom the 2021 American Community Survey. This section includes fuel oil,
kerosene,prop Y ST yIF GdzNI £ 3IF &YX FyR St SOGNAROAGE dzaSR | a K
Understanding heating fuel trends is important for evaluating the potential impacts of electrifying the
heating sector to reduce greenhouse gas emissions. Electrification mymsited 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 temperatures, and wildfires (see Extreme Storms &
Precipitation: PoweOutages for more information about these impactéap 5, Map 6, Map 7, Map 8,
andTable3 show data about primary heating fuel types across Kitterhich provides context about

where fossil fuels are used most heavily and therefore where electricity consumption for heating is
expected to increase.

14
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Key Takeaways

T

T

Thevastmajority (70%) of households in the community are primarily heated using fuel oil or
kerosene followed by propamnatural gas, anélectricity.

Kittery PointKittery PointVillage(block group 1) has the highest percentage of households that
use fuel oil and kerosene, followed Kyjttery Point North plus Kittery East and Kittery North
(block groups 3 and 8) ardttery Foreside and Seavey Islaiidbckgroup4).

o Kittery North: There is mixedse development along Route 1 and higher density
housing (Woodland Commons, Ledgewood Drive), and mobile home parks (Yankee
Commons).

o Kittery Foreside and Seavey IslaRiNS iocated on Seavey Island and there is
employee housing on Seavey Island and in the surrounding neighborhoods.

Kittery Village East, Kittery West, and Kittery Bygamsth(block grou 2, 6, and 7) havée
highest percentage of householtisat usepropane ranging from 24% to 25% of households
within the block group

o Kittery Village East: There are over 55 subsided housing units in this area. This area
includes housing for PNS employees.

o Kittery West: This area is largely undeveloped, without sewer ormmabeastructure.

The area near Shapleigh School is a business park zoned forusxand has sewer
and water infrastructure.

o Kittery Bypass$South This area has motels that serve as temporary housing for PNS
employees and emergency housing.

Kittery Villaggblock groups) hasthe highest percentage of households that use natural gas or
electricity.

o Kittery Village: Densely populated area that includes Kittery Estates, Meeting House
Village, and Shepards Cove which are independent seniug kwid retirement
communities for ages 55 years and older.

15



Home Heating Fuel Type - Fuel Oil, Kerosene
Kittery
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Legend

Fuel oil, kerosene
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Data source: U.S Census Bureau 2021 American Community Survey
Map created by SMPDC

Map 5. Breakdown of households in Kittery that use fuel oil or kerosene for heating by block group. Households do not include
vacant housing units, so this data is representative of occupied housing units in Kittery. The block group is labeled (BG#)
includeghe total number of households within the block group that use fuel oil or kerosene for heating and the percent of
households within the block group that use fuel oil or kerosene for heating. Data source: U.S. Census Bureau 2021 American
Community Survey

16



AUGUST 2023

Home Heating Fuel Type - Propane
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Data source: U.S Census Bureau 2021 American Community Survey
Map created by SMPDC

Map 6. Breakdown of households in Kittery that use propane for heating by block group. Households do not include vacant
housing units, so this data is representative of occupied housing units in Kittery. The block group is latbpded (BGudes

the total number of households within the block group that use propane for heating and the percent of households within the
block group that use propane for heating. Data source: U.S. Census Bureau 2021 American Community Survey
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Home Heating Fuel Type - Natural Gas
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Map 7. Breakdown of households in Kittery that use natural gas for heating by block group. Households do not include vacant

Data source: U.S Census Bureau 2021 American Community Survey

Map created by SMPDC

housing units, so this data is representative of occupied housing units in Kittery. The block group is labeded {iBBit)es

the total number of households within the block group that use natural gas for heating and the percent of householdsewithin t

block group that use natural gas for heating. Data source: U.S. Census Bureau 2021 American Community Survey

18



AUGUST 2023

Home Heating Fuel Type - Electricity
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Map 8. Breakdown of households in Kittery that use electricity for heating by block group. Households do not include vacant
housing units, so this data is representative of occupied housing units in Kittery. The block group is labeded (BGéles

the total number of households within the block group that use electricity for heating and the percent of household&evithin t
block group that use electricity for heating. Data source: U.S. Census Bureau 2021 American Community Survey
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Table3. Community wide and block group level household heating fuel types in Kittargeholds do not include vacant
housing units, so this data is representative of occupied housing units in Kittery. Data source: U.S. Census BAmau @021
Community Survey

Community Block Groups

wide 4 5

Total Households 2,593

Fuel oil, kerosene 1828 | 357 633 510 328 380 400 181 276
% households 70%  [NO6%N 6% | 77% 74% 41% 56% 52%  72%
Propane 428 13 266 105 44 132 178 84 40
% households 17% | 4% 10% 14% [125% " 24% 10%
Natural gas 110 0 99 0 11 144 10 34 48

% households 4% 0% | 9% 0% 20 [E6%N 1% | 10% 13%
Electricity 110 0O 50 14 46 271 56 35 O
% households 4% 0% 4% 2% | 10% [29%" 8% 10% 0%

Lowest Value Highest Value

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 belovap9) is provided for reference to show where areas zoned for
commercial, industrial, and residential uses are located.
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Kittery Zoning and Building Footprints

Hemouth

Legend

Zone Name

- Business i Park
-Busi ness 1 Local
-Busi ness 1 Local
- Commercial - 1

|:| Commercial - 2

- Commercial - 3

- Conservation

- Industrial

- Mixed Use

- Mixed Use - Badgers Island
- Mixed Use - Kittery Foreside
- Residential - Kittery Point Village
- Residential - Rural Conservation

-Residential i Ru
-Residential i Su
-Residential i Ur
-Residential Vi
-Transportation i

- Building Footprints

Map 9. Kittery zoning map

Land Cover and Carbon Sesation
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 substaheimounts of carbon. Certain land use activities can

enhance carbon storage, suchiagprovingsoil health and conservation practices, whereas others can
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be a source of carbon relea&en built environments, carbon is stored in trees, grassy areadens,

and in wooden structures and is increasingly important for reducing carbon in the atmosphere. Changes
in land cover, such as conversion of forest to developed land, impact not only the health of the natural
environment, but the carbon sequestratigrotential of land. The image below shows the change in
forested land coverage in Kittery from 1996 to 2016. During that time period, there was a smattering of
forestloss areaistributed acrossnostly along the Route 1 aneédb corridors There were miniral

forest gainsA map of conserved lands is included in the Drought and Wildfires section of this document.

Map 10. Changes in forested land cover from 1996 to 2016. Green areas indicate a transitiorfarested land to forested,
while red areas indicate a transition from forested land to a different type of land cover (e.g., impervious, grassland, wetl
shrubscrub habitat, etc.). Source: NOAA Coastal Change Analysis Progf&R)Cand Cover Atlas.

6 State of Maine. 2022. Maine Soil Carbon Incentives Study Policy Recommendations.
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Extreme Storms & Predigiion

Key Takeaways
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 tiowie to increaseand extreme
precipitation events will become even more frequent.

0 Flooding events are the most common typenaturaldisaster 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 There is a high degree of impervious surfaces in and ar#ittety Village, Kittery
Foreside, and Seavey Islaamd along the-B5 and Route 1 corridors which increases
the vulnerability of these areas to flooding and stormwater overflow during extreme
precipitation events.

o Highly imperviousmas along the Piscataqua River are more vulnerable to the
combined impacts oéxtreme precipitation and coastal flooding during severe storms.

A Seavey Island is particularly vulnerable becausts proximity to the river, high
degree of impervious surfaces, and the concentration of older buildings.

o YAGGSNEQAa | Jikceasin@yivirerabekoBevaralMiRateAnipacts,
including extreme storms and precipitation as well as increasing temperaflineswill
likely result in more frequent and longer duration power outages in Kittery that can
pose serious risks for publealth and safetyAdditionally, access to the CMP
substation on Picott Road could be blocked during flooding due to extreme precipitation
or coastal storms.

Background Info, Trends, & Projections

Storms and heavy rainfall are becoming more frequent atehise with climate chang&rom 1895 to
2022 total annual precipitation in York County increased 6.9 in¢figargl), which is slightly higher
than the statewide tend of about 6 inchés Shifting weather patterns are causing more precipitation to
fall as rain rather than snow, and extreme precipitation events (greater than 2 inches in a day) are
becoming even more frequent. Coastal communities Kikeery are exgriencing even more frequent
extreme storms and precipitation events because of the influence of Atlantic storm fratksicanes

and tropical storms are tracking further northward and there is a high increase in the probability of
lower category stormgmpacting 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 conditions
or higher, as hurricanes are expected to move further up the Atlaotst in the future. This may have

”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 Climate Future, 202@ps://climatechange.umaine.edu/climatenatters/maines
climate-future/
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a significant impact on buildings not built to a code that considers the wind speeds they will likely face
over the next 30 years.

Annual Precipitation in York County

g o o N
o o o1 O

I
a1

w W A
S o O
+
o
©
)
O
>0
D
n

Total annual precipitation (inches)
g
S5

25

Figurel. Total annual precipitation in York County from 1882022 based on monthly data from thEDAA National Centers
for Environmental InformatianOver this time period total annugrecipitation 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 rains, strong winds, and coastal flooding have been the most common type of
event andhave occurred most frequently during the months of February and March followed by
Octoberi® NOAA maintains a database of all reported storm events, including storms that did not qualify
for a disaster declaration. Since 1996 there have been a total o8t events in coastal York

County, and 122 events that caused significant property damage totaling about $54 (fidlda4).

Estimates by NOAA indicate th&dding events, including coastal flooding, have caused nearly $45
million in damage across the region and coastal flooding events alone have caused approximately $22
million in damagé*

Table4. Cumulative storm events and propertyndage in coastal York County from 1996 to 202&ta sourceNOAA Storm
Events Database

Storm Events in Coastal York Co. from 198822

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

9 First Street Foundation. 2023. Embargoed: Th&l@tional Risk Assessment: Worsening Winds

10 FEMA Disaster Declarations Summary, &0a®:https://www.fema.gov/openfemadata-page/disaster
declarationssummariesvl

1 NOAA Storm Events Database, as of 2888s://www.ncdc.noaa.gov/stormevents/
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Lightning 8 $145,000
TOTAL 122 $53,779,000

Recent notable stormsclude:

1 December 28 Storm 2022¢ Thethird highest water levegverrecorded at the Portland tide
gauge the recorded levelvas 13.72 fiMean Lower Low WateMLLW. Heavy rainfall, high
winds, and storm surge caused extensive power outages, coasidlry, and property damage
along the coast of Maine. Governor Mills requested a disaster declaration in Feazgybut
FEMA has not made a determination yet.

1 Flash floods, October 202)(Federally declared disaster) 4 to 6.5 inches of rain fell cvastal
York County in a-Bour period, which caused widespread power outages and flooded r&ads.

T b2NRSIFA0GSNKACSREANKE 6 amMRSOf I NBER RA&FAGSND ¢g2 v
brought heavy rainfall, high storm surge, and high wiwtisch caused severe coastal flooding
and damagé?® Fort Foster Park incurred extensive damage and Kittery received a major grant to
repair coastal walking paths at the Park.

T tFOGNR20G3Qa 51 &c(FedetalNddexlarédidisEktér) Higmwinds, waees! coastal
flooding caused severe damage to roads, bridges, and wastewater treatment plants as well as
private homes and businesses. Extensive power outages left residents without electricity for
days. The most extensive damage occurred atbegoastine and was caused by flooding and
storm surge*

f a2 KSNN& 51 & ¢So@hed Maine fe@eivad nptal6 inches of rain, exceeding
precipitation amounts associated with the 1§8ar storm event and resulting in extensive
flooding and damag®

Inthe future, as sea level rises and storms become more frequent and intense, Kittery can expect to see

more damage from coastal flooding, high winds, and heavy rainfall. With 1.6 feet of sea levélerise

amount projectedd @ H A p X A0 Q& ul@iveddmadge GoStRcausdd IbyicoaStdzitooding

could be $16.918.2 billion statewidé® Additional information about projected impacts to Kittery is

AyOf dzZRSR Ay (GKS WwcCct22RAy3Y {SI [S@St wAaasS FyR {02
Historically, floothg has been the most common type of disaster in York County, particularly coastal
Ft22RAY 3 Ol dza'SSormitides gagseldXiSrisidelcéada flboding and occur when a storm

surge coincides with an astronomical high tidiee highest water levever recorded at thefficial
NOAA tide gauge on Seavey Island in Kitteag 12.77 feeMLLWand occurred during the Blizzard of

2York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenegnanagement

B SMPDC, Economic Resilience Planning for Coastal York Countht@22smpdc.org/coastal

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

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

a9 [/ fAYF(GS /2dzyOAf s 'aaSaaiya GKS LYLI ObGauesfaldYl §S / KI y
Investment Decisions, Summary Report, 208@://climatecouncil.maine.gov/reports

7York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenegnanagement
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197818 During therecent December 23storma water level of 12.38 fea¥lLL\Wwas recorded on
Seavey Island, about 5 incHesver than theQ Trgcord.

The highest water level recorded at thOAAtide gaugein Portlandalsooccurred during the Blizzard of

1978 and exceeded 14 feet MLLRigure2).¢ KS HAamy Y 2NRSFAGSNI | yR

HAnT

caused storm tides within the top 20 water levels recorded at the Portland tide gauge. During the recent
December 23 storm (which isot included inFigure2) a water level of 13.72 feet MLLW was recorded

AY t2NIfFYyRZ o2dzi Iy AYyOK f#6SN Ky (GKS
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Figure2. Major storm events and top 20 annual storm tides recorded at the Portland, ME tide gauge froi20Il®1 X he

National Weather Service Flood Stage of 12 feet MLLW is shown as a dashed line. This threshold indicates when elevated water
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levels legin to create a hazard to public safety, property, and infrastructure. Graph was created by Pete Slovinsky at the Maine

Geological Survey for thME Climate Council, Scientific Assessment of Climateg€land Its Effects in Maine, 2020.

Intense storms and heavy precipitation can cause inland flooding along rivers and streams and

exacerbate coastal flooding. Developed areas with lots of impervious surfaces suchsagperihg
lots, sidewalks and buildings experience more flooding during heavy rainfall because the wate

r has

nowhere to go. Stormwater systems can overflow because of limited capacity to handle high water
volumes, causing runoff into lakes and riversatidl and urban flooding pose a threat to public safety,

B NOAA Tides and Currentstps://tidesandcurrents.noaa.gov/waterlevels.html?id=8419870
¥ NOAATIdes and Currentshttps://tidesandcurrents.noaa.gov/waterlevels.html?id=8418150
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infrastructure, and property. Runoff also increases the risk of contaminated drinking water supplies and
degraded water quality in coastal areas making it unsafe to svim.

Like coastal flooding, ifaR | YR dzNb 'y Ff22RAYy 3 YI & 2&sO0dedblE RdzNRA y 3
during summer and fall tropical storms or intense thunderstorfiash floods are historically

uncommon in Maine, but in October 2021 a flash flood dropp&ub45 inches ofain over coastal York

County in 6 hours, causing extensive damage. Inland flooding is difficult to pataditd the complex

interaction of factors that contribute to precipitatiebased flooding conditiongut changing weather

patterns and more frequetrand intense hurricanes in the southern U.S. have the potential to cause

more inland and urban flood events in coastal communities like Kittery.

YAGGSNERQE t20F0A2y 4 GKS Y2dzik 2F GKS tA&aOF 4l |j dzt
Additionally, there is a high degree of impervious surfaces in and anditedty Village, Kittery Foreside,

and Seavey Islarahd along the-B5 and Route 1 corrido®ap 11). There is an elevated risk of

flooding from extreme precipitation and stormwater overflow in these areas. Heavy rainfall coupled

with a high degree of impervious surfaces can also exacerbate the impacts of coastal flkdting.

Foreside and&eavey Island is particularly vulnerabléhe compounding impacts afoastal floodingand

heavy precipitatiorbecause of its proximity to the river, high degree of impervious surfaces, and the
concentration of older buildingseeSupplemental and Commity Information: Age of Buildingdap

4). In the future, with more intense storms and extreme precipitation events these areas will be at a

higher risk of flooding

20York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergenegpnanagement
2lYork 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 Kittery based on their level of imperviousness (somewhat, moderately or mostly imperviousprbalte 20fr9 National Landcover Dataset
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Power Outages and electric grid resilience

The reliability of the electric grid is vital to the dmyday welltdo SAy 3 | yR ljdzZ- f A& 2F AT
O2YYdzyAllé YSYOSNEI (KS ¢ 2 ¢ ydetvitie. Bisakdownsdgrid> | yR f 20
operations and infrastructure result in power outages that can have significant impacts and hazards for

a community. Power outages can jeopardize essential public safety services as well as drinking water

and wastewater systas. 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 businesses also face significant costs due to power outages.

Kittery is served by the ISRew England Electric Grid, which oversees thetdajay operation of New

9yt yRQa St SOGNAOAGE ANAR®D® DNAR O2YLRySydaaz AyoOf
lines, are owned by energy delivery service comgswnin Kittery the delivery service company is Central

Maine Power, who provides Kittery with electricity on several circuits that link Kittery with the

surrounding communities of York and Eliot.

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

Currently, the greatest source of power outages in Kittery and the broader region is storm events,

AyOf dzZRAY3 y2NRSFaGSNES A0S ad2Nyazx ayz2g¢aidz2Nyaz +y
frequency, aging electigrid infrastructure, and an abundance of trees results in Maine having some of

the worst power outages in the country. From 2e4&19 Maine had the highest average annual

frequency of power outages per customer of any state (3.9 outages per year). Mainkad the

second longest average duration of power outages per customer annually (14.1 hours), only behind

Florida (14.6 hours).

Major weather events and storms significantly increase the duration of power outages, greatly
impacting the number of hourslainers spend without power. In 2020, a greater number of severe
weather events meant that CMP customers experienced an average of 29.5 hours without power.
However, in 2021 (a year with far fewer extreme weather events) CMP customers experienced only an
average of 5.25 hours of power outag@s.

In Kittery, the 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 davn completely, or by damaging utility poles. In Kittery, tree impacts caused 70% of all customer
hours without power in 202{data supplied by CMP). On the circuits serving Kittery, CMP customers
experienced an average of 3.83 power outages with an avesaggye duration of 2.14 hours in 2023.

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.

22 Annual Elecic Power Industry Report, Form EBB1 detailed data filesittps://www.eia.gov/electricity/data/eia861/
23 Data supplied by Central Maine Power
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Additional climateémpacts will also strain grid infrastructure 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 evémgsarticular,
substations can be significantly damaged by flooding. Substations are a key part of electrical
power generation, transmission and distribution systems and often serve circuits that span
multiple municipal jurisdictions. Flooding can damagbstation components, leading to power
outages and even fires. Also, during extreme storms, damage to roads and other infrastructure
can prevent utility services from reaching and repairing-staltions, prolonging power outages.
The Town of Kittery isesved by two substations. One is in Eliot on Bolt Hill Road and the other
is located in Kittery off of Picott Road near Spruce Creek. While neither substation itself is likely
vulnerable to flooding, access to the substation off Picott Road could be blaitketo flooding
of Spruce Creek during extreme precipitation or storm surge.

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

9 Increased risk oftpysical deformation of powerlines, damage to transformers, and disruptions
to service due to extreme high temperatures.

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

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

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

are exacerbated by aging grid infrastructure that has an increasingly limited capacity to take on more
electricity transmission. At the same time, increases in average and extreme temperatures lead to
ANBFGSNI KSFEGK NAR&ala F2N YALGOGSNRQA @dzZ ySNIotS 0O2Y
reliably electrified and conditioned spaces to ensure their safety.

Flooding: Sea Level Rise & St8ange

Key Takeaways

f YAOGGSNE QA O2 I grapérties, dng ratdal fesoNde®arededldrable to flooding.

1 Approximately $140.9 million in assessed value (FY21 assessment) are at risk from the 1%
annual chance event storm surgkis 1.6feet of sea level risagepresenting 3.8% abwn-wide
assessed property value and 5% of the municipal operating budget (FY21 values)

0 Approximately 82 parcels, including I®buildings, are at risk of inundation from the
1.6 ft scenario.

1 Admiralty Villageis vulnerable to flooding from the 1.6$tenariocand is an area aflevated
social vulnerability due to a relatively high percentage of the population having annual
household incomes lower than the county and state median incomes, and less than the US EPA
climate change and social vulnerabilitngome threshold.

30



AUGUST 2023

f TheTown Pierat CNJ& & 0 S S PeppereKCodginakl  ND 2 NI & 0 SNRae hTFAO0S o
vulnerable to sea level rise and dmeportant for tourism, economic activitygultural
significanceand community wellbeing.

1 Key transportation routesncluding Route 103 and Seapoint Raaé, vulnerable to flooding
and storm surge, which coufgbtentially cut off access to the shipyard, residential the Kittery
Outlets, Kittery public facilities, ankighborhoods.

1 Route 1near the outlet malls over Spruce Creek is also a significant foutecal and regional
traffic and is vulnerable to flooding. The bridge is inundated by 1.6 ft scenario, and some outlet
parking is vulnerable to the 3.0 ft scei@a Additionally, some of the area adjacent to the Creek
is mapped as being able to potentially support future marsh migra®long as there are no
physical barriers impeding that migration.

T 2A0K mdc FiG 2F &SI f S@S tanclffom ha&mednhigliiviate® Qa RNE
seawallor dune edge) is projected to decrease by 4.1 acres, or by 47%, leading to loss of habitat,
recreation opportunities, and perhaps even cultural identity.

1 Many engineered coastal structures (e.g., seawalls, bulkhestc.) in Kittery are vulnerable to
being overtopped by flood waters from the 1% annual chance event storm, placing adjacent
properties and roads at risk of flooding.

1 Most parcels in coastal portions of town are not served by public sewer and are tin sep
systems. Groundwater rise driven by sea level rise could cause failure of those septic systems
and result in contamination of nearby surface waters and groundwater.

(@]

Background Info, Trends, & Projections

Sea level in Maine has been rising in kiwveg-term, 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 as many nuisance flooding events over the last decade compared wierédgeaof 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 4.6 feet by the year 2100 under
intermediate global greenhouse gas emissiotengrios, with higher sea level rise amounts pos$ible

With that rate of sea level rise, not accounting for increased intensity and frequency of storms, Maine

will see a 15old increase in coastal flooding by 2650rhose scenarios do not account foora

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

jusmdc FSSG 2F aSI tS@St NR&AS o6& uHnpnI AdQa SadAyYl (
flooding could be $16-$18.2 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 roads, homes, and businesses. Storm
surge is the abnormal rise in ocean waterdkgluring 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

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

% Eastern Research Group. 2028sét a Ay 3 G KS LYLI Oda /fAYFHGS / KFEy3aS ale |
Revenues, and Investment Decisioslume 2, Cost of Doing Nothing Analysis. Prepared for the State of Maine.
D2ZSNYy2NRa hTFAOS 2F t2fA0e Lyy208FGA2y |yR (4KS Cdzidz2NBo
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in coastal areas, especially when storm surge coincides with normal high tide. While futuegedaésé
will occur gradually over time, extreme storm events can cause damaging flooding episodically in the
shortterm.

ly T RRAGAZ2Y (G2 NARaAy3ad aSlIasxs ad2N)¥ &adzZNHSZ | yR Y2NB
areas are seeing mofeequent and intense precipitation eventas noted in the previous section

Further, the intensity and frequency of precipitation is expected to increase in the future with climate

change. Stormwater runoff from rainfall events combined with surge anddutea 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 services at risk; disrupts economic actiatygthiost 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 during high

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

2F GKS NB3IA2YyQa alyReé o0SFOKSaz RdzySasz FyR altid Yt

To plan for sea level rise and associated impacts, the Maine Clidoatecirecommends & NA & {

0 2 £ S Nppyo&S dd committingo 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 adjustments can be made to address mereexsta level
rise. It accounts for some of the variability and uncertainty regarding global emissions reductions efforts
and evolving science about potential future melting of ldrased ice. The State recommends that

Maine commit to manage for 1.5 feef celative 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 level rise, consideration should be givthe 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 what sea level rise
scenarios and planning hadns 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 capacity to prepare for, respond to, and frecover
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 in the fiitdiiree two

flooding scenariodjsted 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 assessrfent

%6 Maine Climate Counck nH n @ al Ay S 2 2Yédd BlanZoF Gliate AttionC 2 dzNJ

27 Southern Maine Planning and Development Commission. ZB@thomic Resilience Assessment and Plan for
Coastal York Countyowns of Kennebunk, Kennebunkport, Kittery, Ogunquit, Wells, and York

28The 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 setip, withoutadditional wave action due to crests or wave runup.
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1 Storm surge from 1% annual chance event (180-year storm) + 1.6 feet of sea level rise

1 Storm surge from 1% annual chance event + 3.0 feet of sea level rise
¢tKS aaSaayvySyid NBadzZ Ga LINBaSydiSR oS t-Nwa dea Si Al KBS Fi@!
impacts. All three terms mean thabé 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 directly impacted by the flood scenaitidsevpermanently
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 at greater risk of climate change
impacts.KA G (i SiNiEigaibudgetlike most southern Maine coastal communitieshighly dependent

on revenue from local property taxes and coastal development provides a substantial portion of the
municipal tax base, generating vital funds that sustain community operations, services, and programs.
However, it is that same developmethiat is most susceptible to coastal flooding, placing residents,
visitors, and municipaldcal healthat risk. Studies have shown that coastal hazards and climate change
diminish the value of impacted propertf@@sMunicipal fiscal healtwill likelybe negatively impactedf

coastal properties, which generate a large portion of local tax revenue, are exposed to flooding and if
development in vulnerable areas continues. In addition, the coastal areas and resources, especially
sandy beaches, that serve deteconomic engine for towns, the region, and state are particularly
vulnerable to storms and rising seas as increasing water levels reduce the area of dry beach available.

Map 12 shows the locations of buildings and facilities that are critical for conityngafety, function,
and weltbeing, and the location of historic properties. It also shows parcels that are vulnerable to, or

WAYLI OGSRQ o0@&3 LidEneshrgdirSnrRthetl¥% arhRliclyadce dvehRMGsfeetand
3.0feet of sea level rise.

298hi, L., Varuzzo, A. M. (2028lirging seas, rising fiscal stress: Exploring municipal fiscal vulnerability to climate
change Cities 100 (2020) 102658.
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Kittery
Critical Facilities, Historic P_ropjes, &_\Flood Impacts‘

Eliot

<

| Legend

I 1% Annual Chance Storm Surge + HAT + 1.6 ft SLR
1% Annual Chance Storm Surge + HAT + 3.0 ft SLR
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Map created by SMPDC

Map 12 Critical facilities and buildings for public safety and Wwelhg, historic properties, and parcels projected to be directly
impacted by flooding from storm surge plus 1.6 feet of sea level rise and plus 3.0 feet vébasde

1

T

T

No critical facilities are directly at risk of flooding from storm surge + 1.6 ft or 3.0 ft of sea level
rise. Howeverroadaccess to th&ittery Point Fire Station could be impacted by flooding.
Approximately 827 parcels, including 103 buitgdipare at risk of inundation frostorm surge +

1.6 ftof sea level risand 88 parcels, including I4buildings, are at risk from storm surge + 3.0
ft of sea level rise.

Approximately $140.9 million in assessed value (FY21 assesareatyiskfrom the 1%

annual chance event storm surge + 1.6 ft SLR scefdr@dassessed value of impacted parcels
increases to $186.6 millidnom the 1% annual chance event storm surge + 3.0 ft SLR scenario
(Tableb).
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1 Accessto 201 parcefsK I (i I NB y-sk of foadMds Ouioffde tb road flooding from
storm surge plus 1.6 feet of sea level riskast of the cutoff parcels are in the Kittery Point
area.

0 Accessto 185 parcelsK I (i I NB y-fsk of foadMdss Cuibff due tb ribad flooding
from storm surge plus 3.0 feet of sea level rise (note that this number decreases from
flooding from storm surge plus 1.6 feet of sea level rise because more parcels become
directly impacted by floodingith 3.0 feet of sea leveise)

1 Access tdort McCleary Stat®ark@dA I/ N O] SidiQa bSOl w2lFR o6NAR
small portions of the park are vulnerable to flooding from both scenarios.

9 Large portions oGerrish Island hnamelylow-lying parts of Fort Fostey arevulnerable to
flooding fromboth scenarios. Access via PocahontaadRs cutoff by a small portion of
inundation in 3.0 ft scenario only. Fort Foster beacledwalking pathscritical recreational
and tourism resources, a@sovulnerable.

f TheTown Pierat CNJ& & 0 S S PepperreKCoddihakl  ND 2 NI & G SNR&ae hTFFA0S
vulnerableto flooding from both scenario#reas of the parking lot afaundated in the 1.6 ft
scenarioand adjacentommercial buildingare vulnerable to the.0 ft scenario

1 TheGovernment Street Wharénd publicTraip Launctare both vulnerable to flooding from 1.6
ft and 3.0 ft of sea level rise.

1 Admiralty Villageis vulnerable to flooding from the 1.6 ft scenarithe residential
neighborhood is an area of elevated social vulnerability due to a relatively high percentage of
the population having annual household incomes lower than the county and state median
incomes, and less than théS EPA climate change and slaignerability income threshold
Additionally, it is the eeaof town where themost water and sewer infrastructutia areas
vulnerable to flooding are located

Table5. Assessed property value of parcels directly impacted byifigdtbm storm surge and sea level rise, the total property
tax those values generate for the Town, and impacted values as a percentage of the comvidmigsessed value (2022
values) and (Source: SMPDC. 2022. Economic Resilience Assessment an@ddatafofork County.)

Assessed Assessed Total Total % of Towr+ % of FY21
Value:Land | Value: Assessed Municipal Wide Assessed | Municipal
Only Buildings& Value Tax Impact | Value 1) Budget
Impacted Land Impacted (impacted
Impacted assessed
property value
XQHWIKH
rate of 0.013)
Storm surge | $63,045,228 $77,873,600 | $140,918,828 $1,831,945 | 3.8% 5%
+ 1.6 ftsea
level rise
Storm surge | $81,574,068 $115,086,800 $186,660,868 $2,426,591 | 5% 7%
+ 3.0 ftsea
level rise

Infrastructure Impacts

Sea level rise threatens surface and subsurface infrastrudiuradation ofsurfaceinfrastructure can
cause shorterm disruptionsdue toroad closures and limited accessinfrastructure It can also cause
substantial damage to infrastructure, incladipavement culverts,stormwater infrastructure, and
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utility infrastructure.Higher water levels can reverse or reduce efficiency of stormwater drainage and
wastewater outfall operations.

Along the coast, groundwater and saltwater are naturally separhtethe seaward movement of
groundwater. As seas rise, landward intrusion of seawater 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 inded groundwater rise is projected to extend up to three to four times further

inland than surface tidal water inundation from sea level*fise

Lowlying coastal communities and important infrastructure are at risk of impacts including intrusion of
saltwater into groundwater and drinking water resources, increased flooding from higher coastal 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 bet@denstand coastal hazards stemming

from sea level rise. No assessment has yet been completed for Kittery, however, subsurface stormwater,
transportation, and utility infrastructure; contaminated sites; septic systems; and drinking water wells in
coastal aras 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. Tasresult in contamination from septics

into groundwater and nearby surface watei$ie U.S. Geological Surf&}5G)otes that if too much
freshwater is pumped from an aquifer system, saltwater wagrate landward. Wells located near the
landward migating freshwater/saltwater interface, saltwater coub@ contaminated from saltwater
enteringthe well, threatening drinking water suppliesottever,the USGS also notes thais is less

likely to happen with residential wells and is a larger concern for municipal or comnsirgtyvells

where pumping rates are much higher.

In Kittery, most coastal areas in town are not served by public sewer, thus septic systems in thgse are
are likely vulnerable. Most coastal areas are served by public water, meaning saltwater intrusion into
drinking water wells is not a pressing threat for most areas of town. However, parcels around the
northern half of Brave Boat Harbor and a few parcelar Seapoint Beach do not appear to be served

by public water and are likely on private wells that could be vulnerable.

1 Kittery has a total of 5.01 miles of roadInerable to flooding from storm surge plus 1.6 feet of
sea level riseand 6.52 milesulnerable to flooding from storm surge plus 3.0 feet of sea level
rise(Table6) (Map 14). Vulnerable roadway include both public and private roads, with slightly
more miles of private roads impacted than public roal€omplete list of roads impacted by
both flooding scenarios can be fouatithe end of this section.

1 Roads that are particularly vulnerable due to the amount of local and regional travel they
support and access they provide to important areasude:

0 Route 103/Whipple Roagwhich isacriticalroute for commuting, local travel, and
access to the Portsmouth Naval Shipyasdvulnerable to flooding from 1.6 feet of sea
level rise alongeveralsegments namely the Main et bridge over SpinneCreeka
critical section near Gate 2 of the Shipyaadd large portions at the York border near
Brave Boat Harbor

30Knott, J.F.Jacobs,).M.;Daniel,J.S.andKirshenP.,2019.Modelinggroundwaterrise causedoy sealevelrisein
coastalNewHampshireJournal of Coastal Resear8(1),143¢157.CoconutCreek(Florida) |ISSN0749208.
31U.S. Geological Survey. 20h&ps://www.usgs.gov/missiorareas/wate-resources/science/saltwatentrusion
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0 Route 1near the outletmalls over Spruce Creek is also a significant route and is
vulnerable to floodingThe lridge is inundatedby 1.6 ft scenarioandsome outlet
parkingis vulnerable to the3.0 ft scenario.

0 Seapoint Roadver Chauncey Creek, naétgintersection with Chuacey Creek Road
and Cultts Island Lane, is also vulnerable and is the only access road to Seapoint Beach
and Cutts Island.

0 Payne Road and Brave Boat Harbor Roedr the York border are also vulnerable to
flooding and are important routes for local traweeid toYork Hospital.

o While they are not inundated directlyhe Horace Mitchell Primary School and Kittery
Police Department may have access issues due to road floadkogess to the school
via Route 103 is cut off a short distance east ofdtigool, and the Kittery Police
Department is located about a mile from the inundation over the Route 1 bridge.

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

Road LengthNliles) and Classification

Impacted
Storm surge + 1.6 ft 5.01
SLR Local2.27
Private:2.37
Secondary0.37
Storm surge + 3.0 ft 6.52
SLR Local:2.89
Private:3.16

Secondary: @6

1 There are 12 tidal road crossings (culverts) that are located in areas vulnerable to the 1.6 ft
scenario.

 10% (2,273 ft of 20,819 total ft) O A G 1 SNE Q&  &pieRsNdY mainging 3%&(% 74 Sf\af
126,705 total ft) of gravity mairarelocated in areasulnerable to floodindgrom the 1.6 ft
scenario(Map 16). Most storm and sewer infrastructulecated in vulnerable areas is in the
Foreside and Route 1 areas.

1 Based on an assessment by the Maine Geological Survey, coastal engineered st(aaures
seawalls, bulkheads, jetties, etm)the following areas are vulnerabie overtopping by
flooding from the modeled current 1% annual chance storm event, not including sea $evel ri

0 Most engineered structures around Badgers Island

0 Most structures along the river shoreline in the Foresitea

0 Most riprap and bulkhead structures along private properties off Whipple Road across
from the Shipyard and off Old Ferry Lane, Bowen Road, and along Pepperrell Cove.

0 Most rip along private residential properties at Crescent Beach and norteapi®t
Beach.

f Mostcoastal areasf Kittery areserved by public water. Parcéfscoastal areab f 2y 3 { A a i SN
Point off Goodwin Road and Greenough Raeglwell as around the northern half of Brave Boat
Harbor and a few parcels near Seapoint Bedwhot appear to be serveldly public water and
are likely on private wells which could be vulnerable to saltwater intrusion
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1 The majority otoastal Kitterydnot served by public sewer. No areas east of Spruce Creek,
including Kittery point, are on sewer, except &ore sewer line along Route 1 that extends east
slightlybeyond Spruce Cregky (G KS 2dzit SG YItf | NBFIZ AYONBIlI aAy
level rise associated witkeptic systenfunctioningand subsequent impacts to water quality

Road Name Road Classification| (S el Rise. | 30 1 Sea Level Rise
Adams Ln Private \%
Ayers Cir Private \% \
Bailey Ave Private \% \Y
Bellamy Ln Local \% \%
Brave Boat Harbor RdRoute 103 Secondary \% \Y
Bryson St Private \Y \%
Burrows Ave Private \Y \Y
Chapel Ave Private \Y \Y,
Chapel St Private \% \
Chauncey Creek Rd Local \Y \Y,
Church St Local \ \%
Coast Guard Way Private \Y \%
Coleman Ave Local \Y \Y,
Crane St Local \Y \Y
Crocketts Neck Rd Local \Y \Y,
Cutts Island Ln Local \ \%
Decatur Ave Local \Y \%
Dewey Ave Local \% \%
Dubois Ln Private \% \%
Earl English St Private \ \
Edwards Farm Ln Private \ \
Eliot Rd Route 103 Secondary \Y \%
Farragut Ave Private \Y \%
Floyd St Private \% \%
Folcutt Rd Local \Y,
Franklin St Local \% \%
Friend St Local \% \%
Goodrich Ave Private \Y \Y
Goodwin Rd Private \% \%
Gorges St Private \% \%
Heron Point Ln Private \%
Hoyts Island Ln Private \Y Y,
Humphrys St Private \Y \%
John Paul Jones Ave Local \% \%
Keene Cir Local \Y \%
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Knight Ave Local \% \%
Lanman St Private \Y \%
Macdonough Ave Local \% \%
Moore St Local \Y \Y
Moores Island Ln Private \% \%
Nell St Private \% \%
OldCart Path Rd Private \Y
Old Ferry Ln Local \%
Parker Ave Private \Y \Y
Payne Rd Local \% \%
Pearson St Private \Y \Y
Pepperrell Rd Route 103 Secondary \Y \Y,
Philbrick Ave Local \
Picott Rd Local \Y \Y,
Pocahontas Rd Local \Y,
Pope St Private \Y \%
Portsmouth Nsy 134 Rd Private \% \%
Prior St Private \ \%
Ranger St Private \Y \Y,
Remey St Local \% \
Ridgeley St Private \%
Route 1- Route 1 Secondary \Y \%
Seapoint Rd Local \% \%
Sicard St Local \Y \%
Snowden St Private \Y
Stephenson Rd Private \Y \%
Tower Rd Local \Y Y,
Town Lndg Local \% \%
Trafton Ln Local \Y Y,
Trefethen Ave Local \Y \%
Turner St Private \Y \%
Watts St Local \%
Whipple Rd Route 103 Secondary \% \%
Wilson Rd Route 101 Secondary \% \%
Winslow St Private \% \%
Wood Is Private \% \%
Wyman Ave Local \% \%
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Economic Impacts

1 More than 200 jobs, more than $4 million in labor income, nearly $7 million in area gross
domestic product, and over $11 million in revenue in Kittery may be affected in some way by
the two scenarios o$torm surgeand sea level rise

1 Approximately 10% dhe employment in thdocalrestaurant industry iprojected to be
impacted, which is important because generally, individuals employed in the restaurant sector
have increased social vulnerability.

1 Popular destinations for community members and visitdilseassuch as Fort Foster, Fort
McCleary, Seapoint Beach, and Crescent Baexlulnerable to coastal floodin@ecreased
visitation to those destinations could negatively impact the local economy.

1 Working waterfront infrastructure in Kittery, includingefTown Landing is at risk of coastal
flooding, threatening the local marine economy.
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Legend

:I Kittery Boundary

N 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
FEMA Regulatory Floodplain
| 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 13. Modeled inundation from sea level rise (SLR), storm surge, and the 1% annual chance storm event (Special Flood ldepargdmathe FEMKsued Flood
Insurance Rate Map
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Data Source: Maine Geological Survey, Federal Emergency Management Agency,
Ransom Engineering, SMPDC
Map Created by SMPDC
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Legend
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- 1% Annual Chance Storm Surge + HAT + 1.6 ft SLR
1% Annual Chance Storm Surge + HAT + 3.0 ft SLR
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Roads Impacted by Surge + HAT + 1.6 ft SLR
Roads Impacted by Surge + HAT + 3.0 ft SLR

Ransom Engineering, SMPDC
Map Created by SMPDC

Map 14a. Roads that are projected to be flooded from storm surge combined with 1.6 feet and 3.0 feet of sea level rise. (Source:
SMPDC. 2022. Economic Resiligkssessment and Plan for Coastal York County)
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% % . <
Data Source: Maine Geological Survey, Federal Emergency Management Agency,

Ransom Engineering, SMPDC
Map Created by SMPDC
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Data Source: Maine Geological Survey, Federal Emergency Management Agency,
Ransom Engineering, SMPDC
Map Created by SMPDC
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Data Source: Maine Geological Survey, Federal Emergency Management Agency,
Ransom Engineering, SMPDC
Map Created by SMPDC
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Maps 15b. Roads that are projected to be flooded from storm surge combined with 1.6 feet and 3.0 feet of sea level rise.
(Source: SMPDC. 2022. Economic Resilience Assessment dod@®bastal York County)
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