BIDDEFORD

CLIMATE CHANGE VULNERABILITY
ASSESSMENT SUMMARY

CONTENTS
LIS @ L L I [ PP 3
KEY TAKEAWAYS. ... ettt ee oottt et a e s aaaaeaaas 4
SOCIAL VULNER ABILIT Y et ettt e e e e es teeeaa e e e e e e aaeeeanas 5
DemographiC Profile........ccooci it i e 6
KEY TAKEAWAYS. .. .uuieiiiieiiiiii e e eeeeiis e e e e e ettt e e e e e e e et oreeeeeeeaeaa e e e eeeeeataaas aeeeees 7
SUPPLEMENTAL COMMUNITY INFORMATION.....oiii s e, 20
Climate GentrifiCAtION.........ooii it e e e e e e e e e aaeas 22
HOUSING CharaCteriStiCS.........uuiiiieiiiiiiei e ees e e eas et e e e e e e e 22
KEY TAKEAWAYS. ... ..cceiiiiiiiiiiiiiiiiiiiiis ettt e ee oaaaa e e e e e e e e eaaaaeeeeeeeeeeeaes ceees 22
AGE OF BUIIIINGS ...ttt ottt ees ettt e e 27
Household Heating FUEI TYPES........oouiiiiiieeeeeiies et eevaata e 28
KEY TAKEAWAYS. ... ..ccoiiiiiiiiiiiiiiiiiiiiit ettt a e e oaaaa e e e e e e e e e e e e e e e eeeeeeeeeees ceees 28
p4o ] 011 T R USSP 34
Land Cover and Carbon Sequestration...............coiiiiiiiiiiiis coiieeeeeeeee e e 35
EXTREME STORMS & PRECIPITATION.....ccoiiiiiiiiiiiit ceeeee e ees aeeenannnns 36
KEY TAKEAWAYS. ...ttt oottt et s aaeaaas 36
Background Info, Trends, & ProjeCtions............cccoieeiiiiiiiiies ciieeeeeeie e e 37
Power Outages and Electric Grid ReSIlIENCE............oeviiiiiiiiiiies e, 43
FLOODING: SEA LEVEL RISE AND STORM SURGE.........c.cociiiiiies i, 46
KEY TAKEAWAYS. ...t e oottt —eee bbb e s aaaaaas 46
Background Info, Trends, & ProjeCtionS...........coieiiiiiiiiiiiies e aeen 47
Property IMPaACES........ooiiiiiiiiii s et ceeer e e e e e e e e e e nn e eeee 51
INFraStrUCTUIE IMPACES .....viiiiiiiiiie e et eees ceeeeeee e e 52
Impacts to the Natural ENVIFONMENT..........cooviiiiiiiiiiiciiiit e aeeeeaaans 60
EXTREME TEMPERATURES & AIR QUALITY...cciiiiiiiiiiiiiiiit e e 62

Biddeford wAugust 2023



KEY TAKEAWAYS. ...t oottt et aaaaaas 63
Background Information, Trends, & Projections............cccoeveeiiiiiiiiins voveevviiiiiiineeeeeeenns 63
Urban Heat ISIaNdS...........cooviiiiiiiiiiiiiiiin ettt ceeee e e e e e 65
Public Health IMPACES........ue e et s 67
Impacts to the Natural ENVIFONMENT....... oot e e 70
DROUGHT & WILDFIRES........cciiiiiiiiiiiiiis ceeesiiiiitiiee e et e e e e e e e e innnreneeeeeeaeaeeaeaaanannns 71
KEY TAKEAWAYS. ... et e oottt et s aaaaaas 71
Background Info, Trends, & ProjeCtioNS............uuiiiiiiiiiiiiiies ceeeeeeeeiiiin e e 72
Water SUPPIY IMPACES.........iiieeiiiiiiie s e e e eats e e e e e e e e e e eaaeenns 74
Impacts to the Natural ENVIFONMENT.............uuiiiiiiiiiiiiies ceeeeeeeeeis e e aeeeeennns 77
Agricultural IMPACTS.........oooiiiiiiiiiiiiiiiiiiis ettt e es orrr e e aa e e e e e e e e e e e eeeeeeeeeees .79
CHANGING MARINE CONDITIONS.....ccoiiiiiiiiiiiiiiiiiis ceeeeeeassssirinnereeereeeees aonnnnsnnneees 80
KEY TAKEAWAYS. .....ceviiiieeeeieiiiiiii e es ceee et e e e e e et e e e e e es —eetaaaaeeeeeeataaaeaeeeeees sennnnns 80
Background Info, Trends, & ProjeCtioNS............uuiiiiiiiiiiiiiins ceeeeeeeeiiis e aee 81
Habitat Shifts and Carbon SINKS..........oiiiiiiiiiis e et 82
ECONOMIC IMPACTS. ... .ccoiiiiiiii s e e es eeeetee e e e e e eaaan e e e eaaaens oo 85

Biddeford wAugust 2023



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 hazard€limate

vulnerability is commonly
defined as the product of
exposure to climate hazards,
sensitivity of the built, social,
and natural systems to those
hazards, and theadaptive
capacity of those systems for
responding to change and
stressors (Figurel). The more
sensitive something or someone
is to a hazard and the lower their
adaptive capacity to respond to
the hazard, thegreatertheir

What is exposed to th¢
— hazard and to what
extent is it exposed
_ contact with the hazarg
ADAPTIVE il Ability to respond to th
CAPACITY| hazard

ELEMENTS O
VULNERABILI

Figurel. Diagram ofthe elements of vulnerability.

vulnerability (Figure?2). Vulnerability also increases as exposure to the hazard does.
Evaluating vulnerabilities, including what will be impacted 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 - neratiliy

-

=
:E Medium Low Vulnerability Medium Vu!nerability
2
&
Low Low Vulnerability Low Vulnerability Medium Vulnerability
igh medum [
Adaptive Capacity

Figure2. Higher sensitivity and lower adaptive capacity contribute to greatetulnerability. Figure adapted from NOAA

2022. Implementing the Steps to Resilience: A Practitioner's Guide.
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Thisdraft vulnerability assessmentsummary presents an overview ofclimate hazardsand
associated impacts and vulnerabilities forthe community of Biddeford. Theassessment
uses local, regional, state, and national data pertaining to climate hazardsistorical
conditions, trends, and future projections to assess impacts ofand local vulnerabilities
associated with the following:

3 Precipitation and extreme storms

Flooding from sea level rise and storm surge
Extreme temperatures

Droughtand wildfires

Changing marine conditions

0 O O W

The assessment evaluates impacts of those hazards to the built, social, and natural

JU2RI YOGWU@q6WGe HIiRAWSWcOq66WeUT W6 WWIRYUYQ! oW
generated quantitative-based information about climate hazard exposure within each

Cohort community. Information about adaptive capacityand 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

3 Climate change will impact all facets of the community and ompounding climate
change vulnerabilities will impact all areas of life, including public health, natural
areas, the local economy, municipal fiscal health, and community weHlbeing.

3 The impacts of climate changewill not be felt evenly across the community and will
not be uniformly distributed among population groups Socially vulnerable and
marginalized populations will be disproportionally affected by climate change as
they generallyhave less capacity to prepare for, respond to, and recover from
climate-related hazards and effects.

S 7RI TWNYIT kt W YsUqqYsUWel DeWéet WadWWERNE It gl
other areas of the community. This vulnerability is driven by the prevalence of
people/households with low annual incomes, without a vehicle, no internet access,
living alone,are disabled,renters, orare age 65+ and living alone.

S N6IUW YsUqVYsOWel DeWedt YWRY Wi 3t RNDUe qIT Wet Wh
Environmental Qualityl 2 IJWa Y Waq 6 JWe | ¢kt WaYs WIRNWIWI+GIIH
asthma, and low household income relative to national conditions and cabccurring
climate and/or environmental hazards, including heat and flooding. Biddeford is the
only community in southern Maines Raq 6 W¢ WT 3t RNDU¢c qT WhT Rt ¢T 2¢ U
designation carries priority for certain federal funding programs.

3 Extreme heat and temperaturesare increasing in Biddeforcand areas of the
community with existing social vulnerabilities, such as the downtown, are already
urban heat islands Increasing air temperatures will exacerbate existing

Biddeford wAugust 2023



vulnerabilities, especially for the elderly, young, people with existing health
conditions, and those with limited access to air conditioning, and will pose aisk to
people and the natural environment.

3 Coastal areas of Biddeford especially Biddeford Pool, Fortunes Rocks, and Granite
Point, as well as lowlying areas along the Saco Riveare extremely vulnerable to
the increasing impacts of flooding storm surge, and sea level rise Some of the
areas most exposed to flooding also have a relatively high percentage of older
individuals and structures built before modern building codes, making them more
sensitive toflood hazards.

3 Drought isbecoming a hazard oincreasingconcern, particularly in the more rural
regions where there could be negative impacts to private wells amagriculture and
could lead to increased wildfire risk.

3 7 RT T 13'poiverisystems are increasingly vulnerable to extreme storms and
flooding, both of which will be exacerbated by climate change.

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

SOCIAL VULNERABILITY

The impacts of climate changewill not be felt evenly acrosshe community and will not be
uniformly distributed among population groups. The ability to adapt and respond to
climate change varies widely based on individual and household resources and
characteristics, as well as existing social inequitiesIndividuals who already have
increased social vulnerability are at greatest risk of climate change and will be
disproportionately affected by climate hazards, as they generally have lower capacity to
prepare for, respond to, and recoer from hazard events and disruptions. Socially
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, either physically
and/or digitally, to others and resources Demographicinformation can help determine
iYHCOLWGY alapiive gaRakity tortHd ability to adapt and respond to a disaster.

Age can be correlated with 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 age brackets. 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
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and psychosocial challenges of the 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 Community Survey 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. Gaps in resources, and 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
without low-moderate income households. 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 limited or no disposable income would have fewer resources
to pay for evacuation, transportation, accommodation, and repair activities.

The following demographic infornation summarizes indicators ofsocial vulnerability and

adaptive capacityat the community level and US Censusglesignated block group level,

which is the smallest geographic unit at which this demographic data is available.

fOnYl G¢qRYULWEHAYe2 qllqd 1JWH Yidsupplereatediandllt YHR¢c G W2 e 0 0
contextualized with information gathered from the Task Force and community members

through project engagementefforts

Demographic Profile

Figure3 outlines 17 demographic indicators of social vulnerability at the communitywide
and block group levels, which align closely with those usetbr the Maine Social
Vulnerability Index(seealso Map 2, Map 3, Map 4, Map 5, Map 6, Map 7, Map 8, and Map

9).2 These data are from the 2021 American Community Survey (ACS), which is conducted
by theU.S. Census Bureau. The 2021 ACS is the most current demographic data available
because the results of the 2020 Decennial Census have not been released yet. Block
groups are the smalest geographic 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. There are a total of 19 block groups in Biddeforfll 6 D Wd YHE¢ qRY Ut WY n W7 RT T
block groups are shown inviap 1.

LEPA. 2021. Climate Change and Social Vulnerability in the United States: A Focus on Six Impacts.
U.S. Environmental Protection Agency, EPA 43R21-003. www.epa.gov/cira/social-vulnerability-report
2EPA. 2021. Climate Change and Social Vulnerability in the United States: A Focus on Six Impacts.
U.S. Environmental Protection Agency, EPA 43R21-003. www.epa.gov/cira/social-vulnerability-report
8 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 ongoing basis throughout the year to collect
information about changing socioeconomic characteristics of 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 of those along the
coast of Maine,the 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 also surveys seasonal residents which can make
it difficult to understand the characteristics of the yeafround population in seasonal
communities. The 17 demographic indicators can inform the development of strategic
climate actions by providing important information about areas of the community that may
be moresocially vulnerable to the impacts of climate change. However, qualitative
anecdotal information about the community gathered from the Task Force, community
members, and City staff helps to refine demographic data and aid with interpretation of
local social vulnerability information.*

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 housing unit
regardless of whether or not they are related. A housing unit is a room or groug@dms

that is designed to be separate living quarters such as a house, apartment, or condo.

There arethree income thresholdsreferenced inFigure3. These thresholds were selected
because they approximate the US. EPA climate change and social vulnerability income
threshold ($51,500), the2021 State median income ($64,767), and th2021 York County
median income ($73,856).

Key Takeaways

3 Downtown Biddeford (block groups 414) is the most socially vulnerable area based
on the 17 demographic indicators. This area has elevated social vulnerability across
all indicators except for the percent of the block group population that is over the
ageof 65.

3 The neighborhood around the downtown USPS Post Office (block group 5) has the
highest percentage of the population and households within the block group that
have a personwith disabilities, are below the national poverty level, have an annual
income below the EPA climate change and social vulnerability threshold, are below
the County and State median incomes, have no vehicle, are living alone, and are
age 65 or older living alone. This bldcgroup also has an elevated percentage of
households with no intemet access compared to the rest of the community.

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

5U.S. Census Bureau, Subject Definitionshttps://www.census.gov/programs-surveys/cps/technical -
documentation/subject -definitions.html#household
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3 The neighborhood around Springs Island, east of Biddeford High School (block
group 7) has an elevated percentage of households within the block group that have
a personwith disabilities, are below the national poverty level, single parent
households, below the EPA climate change and social vulnerability income
threshold, below the County and State median incomesand have no vehicle or
internet access compared to the rest of the community.

3 The neighborhood around the old mill buildings (block group 13) has an elevated
percentage of the population within the block group that are minorities, speak
English less than well, haveno high school diploma,and are unemployed compared
to the rest of the community.

3 Local information provided by the Task Force highlighted the neighborhood
around the old mill buildings (block group 13) as an area with rapidly
changing demographics. Approximately 300 new upscale housing units have
made this area much more affluent, andan additional 600 or so units will be
built in the next 2436 months.

3 Across the entire community 32% percent of households have at least one person
with disabilities, 41% are below the EPA climate change and social vulnerability
income threshold, and the majority of households are below the County and State
median incomes.
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U.S. Census Block Groups
Biddeford

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

Map 1. Census block groups in Biddeford. Data source: U.S. Census Bureau 2021 American Community Syrve
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Lowest Value Highest Value 10

Block Groups

Community
wide 1 12 13
Total Population 22,331 715 337 917 697 820 971
Total Households 9,198 303 192 393 251 414
Age <18 3,407 240 266 80 201 O 82 165 144 11 93 299 119 163 560 215 349 366 9 45
o toalpopuiaton | 15% | [11% NBEHRN 1% 14360 0% w6 [N 1% 2% v [JEBUEN 129 iove NN 13% WASRINZERN 2% %
Age 65+ 3,724 347 183 81 268 103 162 124 233 124 236 120 137 49 26 223 426 262 213 407
ootoalpopuation | 1m | [ 22%  14% 110 9% (319 1% 14% 1m6 18% 2006 15% 14% 4% 2% 13% 2% 1 SO 2%
Minority 2,083 68 523 46 50 28 44 193 193 23 305 17 38 181 45 0 113 108 10 98
% total population 9% a% [EIRN 6% 3% 8% 4% [ 21% 14% 3% [[26% 2% 4% 3% 0% 3%
Speaks English 133 17 1 0 0 0 7 0 7 0 2 0o o 39 0 11 21 19 0 9
Less than well
% population 5+ 1% 2% 0% o% 0% 0% 1% 0% 0% 0% 0% 0% 0% 1% |
No HS Diploma 929 95 49 8 58 14 42 116 32 87 39 56 59 58 18 40 120 19 0 19
% population 25+ 6% 1% 3% 2% 4% 2% 0% 2%
ETSZS{IT;S"S with a 2,950 128 204 55 252 135 157 291 188 149 251 48 201 253 50 174 217 72 30 95
% households 32% 18% | 44% 18% 33% [0 27% 19% [48% 43%  12% 28% 33% 14% 14% 22%
Below Poverty Level 1,153 21 13 0 50 75 12 159 26 0 111 92 47 92 118 160 65 40 10 62
% households 13% 3% 3% 0% 7% 2% 5% 0% 8% 5%
Unemployment 602 8 0 91 0 0 17 o 115 1 0 55 41 113 58 34 53 11 0 5
% population 16+ 3% 1% 0% 0% 0% 0% 0% 0% 0% 0%
Income <$50k 3,779 226 74 86 284 185 202 345 229 71 470 94 279 425 153 145 134 147 110 120
% households ave | swe o oo 1o [ a0 [N 4% 10 0% Sve LGOI S1% 2%  21n oo [S1% 20%
Income <$60k 4,761 291 106 96 347 185 222 426 247 182 494 141 356 549 219 296 148 168 110 178
% hovseholds son | a2 s asv [N v [N %% acvk (17890 sk ITOROEH 5% av% 2w S 5%z
Income <$75k 5,714 395 171 117 504 185 400 442 260 253 537 141 374 549 311 348 191 192 115 229
No Internet 842 105 0 0 85 36 45 76 45 44 106 25 11 120 13 42 27 9 4 49
% households 9% 0% 0% 2% 3% 7% 4% 2% 2% [11%
No Vehicle 554 0 13 0 137 37 48 33 44 0 15 23 41 093 0 16 36 0 5 13
% households 6% 0% 0% 0% 2% 0% 0% 2%
Single Parent 870 0 115 0 23 0 0 103 87 0 8 84 24 80 138 141 7 46 8 6
% households 9% 0% [WE8%N 0% 3% 0% 0% 0% 1% 1% 1%
Living Alone 2,636 202 90 45 316 125 203 188 29 218 289 60 190 207 63 110 102 17 87 95
oo oalpopulaion | 120 | (12981 o0 15% [ashUNSIR S At v SNSRI 20% NGNS 1 1 1o% s [A0%1 2%
65+ Living Alone 1,018 103 31 0 220 86 7 50 29 30 76 25 95 19 0 56 74 17 75 25
% total population 5% 2% 0% 1% 2% 2% 0% 1% [20%] 1%

Figure3. Demographic Profile Summary Table. Data source: U.S. Census Bureau 2021 American Community Survey
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11

Demographics - Age 17 Years or Younger
Biddeford

BG2 BG7

Legend
Age <18
% total population
L 0%-3%
[ 4%-8%
I 9%-15% |
P 16% - 24%

B 5% - 38% o 1 2 4

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

Map 2. Breakdown of the total population in Biddeford, by block group, that is 17 years old or younger. The block group is
labeled (BG#) and includes the total number of individuals in the block group that are 17 years or younger and the percent
of the total population within the block group thatis 17 years or youngerData source: U.S. Census Bureau 2021

American Community Survey
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Demographics - Age 65 Years or Older
Biddeford

BG2
183

Legend

Age 65+
% total population

L 2%-4%

| 5%-15%
L 1% -22%
B 23% - 31%

B 2% - 58% o 1 2 4
— — iles

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

Map 3. Breakdown of the total population in Biddeford, by block group, that is 65 years or older. The block group is labeled
(BG#) and includes the total number of individuals in the block group that are 65 years or older and the percent of the total
population within the block group thatis 65 years or older Data source: U.S. Census Bureau 2021 American Community
Survey.
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Demographics - Age 65+ and Living Alone
Biddeford

Legend

65+ Living Alone
% total population
L 0%-1%
2%
[ 3%-5%
[ 6% - 10%

B 1% - 26% o 1 2 4
—— e—\iles

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

Map 4. Breakdown of the total population in Biddeford, by block group, that is 65 years or older and living alone. The block
group is labeled (BG#) and includes the total number of individuals in the block group that are 65 years or older and living
alone, and the percent ofthe total population within the block group thatis 65 years or older and living aloneData

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

Biddeford wAugust 2023



14

Demographics - Minority
Biddeford

Legend
Minority

% total population
0%

L 1%-4%
[ 5%-8%
[ 9% - 26%

B 27% - 41% o 1 2 4
I s \liles

Data source: U.S Census Bureau 2021 American Community Survey
bility and Map created by SMPDC

e Program

Map 5. Breakdown of the total population in Biddeford, by block group, that is a racial or ethnic minority (nevhite). The
block group is labeled (BG#) and includes the total number of individuals in the block group that are a racial or ethnic
minority andthe percent ofthe total population within the block group thatis a racial or ethnic minority Data source: U.S.
Census Bureau 2021 American Community Survey
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Demographics - Below Poverty Level
Biddeford

/ BG2 BG7

4 BG3

0
\ 0%
Route 1
BG1
21

Legend

Below Poverty Level
% households

| |0%-3%
o a%-7%
[ 8%-10%
P 1% - 16%

B 7% - 39% 0o 1 2 4
ey seeeessss Viles

i Data source: U.S Census Bureau 2021 American Community Survey
Lo Map created by SMPDC

silience Program

Map 6. Breakdown of households in Biddeford, by block group, thatre below the national poverty level. Households do
not include vacant housing units, so this data is representative of occupied housing units in Biddeford. The block group is
labeled (BG#) andncludes the total number ofhouseholds in the block group that are below the national poverty level

and the percent ofhouseholds within the block group thatare below the national poverty levelData source: U.S. Census
Bureau 2021 American Community Survey
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Demographics - Income Below $50,000
Biddeford

N <
w E
BG2
S 74 _—
16% " BG14
BG8 BG4 BG6 oo
- 229 284 202 :
/ A BG15
A 145
£ Alfred St.
V 4 W __ N 23%
86 BG1
y Route 1 33% / 21%
. BG2 BG7
———{4e6% 14
BG3
B 86
28% /
\\\\ v:'
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. Guinea Rd. ;
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) 29% G18
< 110
Le gen d \\\ Route 9/ 51%
Income <$50k ol
% households
| 16% - 20%
L 21%-40%
T 41% - 60%
P 61% - 80%
B 81% - 100% o 1 2 4
—— e—\liles

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

Map 7. Breakdown ofhouseholds in Biddeford, by block group that have an annual income below $50,000The US EPA

climate change and s

ocial vulnerability income thresholds $51,500. Households do not include vacant housing units, so

this data is representative of occupied housing units in Biddeford’he block group is labeled (BG#nd includesthe total
number of households in the block group that have an annual income below $50,0@hd the percent ofhouseholds
within the block group thathave an annual incone below $50,000 Data source: U.S. Census Bureau 2021 American

Community Survey
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Demographics - Income Below $60,000

Biddeford
N
W E
BG2
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Data source: U.S Census Bureau 2021 American Community Survey
ustainability and Map Created by SMPDC

esilience Program

Regional
s

Map 8. Breakdown ofhouseholds in Biddeford, by block group that have an annual income below $60,000The 2021
Maine gate median incomewas $64,767. Households do not include vacant housing units, so this data is representative
of occupied housing units in BiddefordThe block group is labeled (BG#nd includesthe total number ofhouseholds in
the block group that have an annual income below@,000and the percent ofhouseholds within the block group that
have an annual income below $0,000. Data source: U.S. Census Bureau 2021 American Community Survey
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Demographics - Income Below $75,000
Biddeford

N %
W E
BG2
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BG2 BG7
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Data source: U.S Census Bureau 2021 American Community Survey
Map created by SMPDC

nal
ainability and

silience Program

Map 9. Breakdown ofhouseholds in Biddeford, by block group that have an annual income below $75,000The 2021 York
County median income was $73,856. Households do not include vacant housing units, so this data is representative of
occupied housing units in Biddeford.The block group is labeled (BG#nd includesthe total number ofhouseholds in the
block group that have an annual income below $75,008nd the percent ofhouseholds within the block group thathave
an annual income below $75,000 Data source: US. Census Bureau 2021 American Community Survey
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The Council on Environmental Qualitydeveloped aClimate and Economic Justice

Screening Toolwhich combines environmental and climate hazard data with demographic
data to identify where elevated hazards and social vulnerability occu his tool used data

at the census tract level, which is a larger geographic unit than block groups. Census tracts
are statistical subdivisions of a county andcontain between 1,200 to 8,000 peopleThe

tool ranked census tracts at the national level based on indicators representing
environmental, climate, health and other hazards as well as socioeconomic indicatorsfo
social vulnerability. Thresholds were established for each indicator to designate

heightened hazards or social vulnerability. Census tracts are considered disadvantaged if
they meet the threshold for at least oneenvironmental, climate, or other hazard, and meet
the threshold for social vulnerability.

There are two census tracts in downtown Biddefordy containing block groups 4
through 15y that are identified as disadvantaged (highlighted in blue inMap 10). This
area is designated as disadvantaged because of low life expectancy, elevated rates of
asthma, and low household incomes . This means that the downtown area of Biddeford
has high health hazards ceoccurring with elevated social vulnerability and is therefore
overburdened and underserved compared to the rest of the countryAreas with
disadvantaged designations will be given priority for federal funding though theeistice40
Initiative.
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SUPPLEMENTAL COMMUNITY INFORMATION

Biddeford, along withthe rest ofMaine, is experiencing @ousing affordability crisis.
Access to affordable tousing, especially forsocially vulnerable populations, is a critical
needthatan n W H qt W¢ U MR B R 2 RdAg8uik koklilnate hazardsand adaptive
capacity. In the last 20 yearsMaine home prices have risendramatically while household
incomes have stagnatedFigure4). As of 2021, the median home price in Biddeford was
$65,000 higher than the statewide median home price, and the median income in
Biddeford was $7,414 lowethan the state-wide median (Figure5). MaineHousing
calculates the Homeownership Affordability Index based on the ratiof the affordable
home price at the median incometo the median home price.An index of less than 1
indicates that households earning the median incomecannot afford the medianhome
price and housing isconsidered unaffordable. The2021index for Biddefordwas 0.55,
substantially lower than the County(0.72)and State (0.80)indices, indicating that
homeownership ismore unaffordable for residents in Biddefordcompared to therest of
the County or State.
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Relative Increases in Income and Home Price (Maine)

B 35 Change in Median Home Price since 2000

%5 Change in Median Income since 2000

% Change Since 2000
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Figure4. Long-term income trend across the state of Maine compared tthe home price trend. The median home price
has risen exponentiallyin the last 20 years while the median income has riseonly slightly. The growing gap between

incomes and home prices isone factor driving housing umffordability in Maine. Figure fronthe MaineHousinghousing
data dashboard

2021 Homeownership Affordability

York
Biddeford County Maine
Homeownership Affordability Index 0.55 0.72 0.80
Households Unable to Afford Median HomePrice (%) 7% 67% 62%
Median Home Price $360,000 $389,900 $295,000
Home Price Affordable toMedian Income $199,090 $280,921 $236,223
Median Income $56,007 $72,883 $63,421
Income Needed to Afford Median Home Price $101,274 $101,157 $79,202
Percentage of Unattainable Homes Sold 97% 79% 65%

Figure5. Summary of 2021 home affordability indicators, including the Homeownership Affordability Index which is based
on the ratio of the affordable price of a home at the median income to the median home price. An index of less than 1
indicates that householdsearning the median income cannot afford the median home price, and housing is considered
unaffordable. As of 2021, the gap between median household income and housing prices was greater for Biddeford
residents compared to the County and State. Data from thMaineHousing housing data dashboard

The Biddeford Affordable Housing Task Force published a repamtlate 20220n housing
conditions and recommendations for improving affordability® The Task Force found that
rental affordability has improved in recent years. The HUB rental affordability index
increased from 0.71 in 2017 to 0.97 in 2020 because the median income of Biddeford
renters increased 52%. However, this was largely due to new residents with higher

6~¢l YLkt W nnYI T ¢HOGWWe Yet RUNDWNeEY t W YI #IW RU¢OGWANDGY! qwe UT
The U.S. Department of Housing and Urban Developme(itilUB)rental affordability index is an indicator

used to compare rental prices across communities. Affordability is defined as no more than 30% of a

6Yet D6Yal k+t WRUARYGWWNYRUNWaqYWSEYet RUNDWAYY gt OWNS WWRUT I+ WRH
rental price. An index of less than one means an area is unaffordable.
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incomes moving to the City rather than rising incomes among existing residents. The Task

[ YI gROWAYUHG2 T T Waé¢cqWmd YORWaqW! GW7RTT UInYIl T W 13t
home in our city, while new residents with higher salaries are moving inthé community
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Biddeford could make it even more challenging fosocially vulnerable populations to

access affordable housing, impacting their ability to adapt to climate change.

Climate Gentrification

Gentrification occurs whenwealthier people move into a lower incomeareaand change
the character of the community,increase housing costs, and displace longtime residents.
Climate gentrification, specifically, is caused bythe influx of climate migrants leaving
areas with higher climate risks and moving tareas with lower climate risks. Maine has the
potential to become adestination for climate migrants because despite the worrisome
impacts of climate change,it is expected to be more hospitable than faces like the
Southeast, Texas,or Florida. The COVIDB19 pandemicdemonstrated what this future
could look like, with over 34,000 people flocking to the Stateé® As a highly desirable,
growing, and vibrant city Biddeford could become a haven for climate migrants moving to
Maine, exacerbatingexisting gentrification challenges affecting the City.

Housing Characteristics

Map 11, Map 12, and Figure6 show data about housing characteristics includingmulti-unit
housing structures, mobile homes, and renter occupied homesThese characteristics are
associated with elevated social vulnerability and/or reduced adaptive capacityt-or
example, renters and multiunit 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 property improvementsAdditionally, multi-unit households
are often occupiedby renters, and landlords have little incentive to improve energy
efficiency because energy costs ar&eommonly borne bytenants. Mobile homes have a
higher energy cost per square foot than sitduilt homes and are generally more vulnerable
to the impacts of climate hazards. Rented, multiunit, and mobiles homes also tend to be
associated with socially vulnerable populations(see Demographic Profile for a description
of ACS data)

Key Takeaways
3 In the neighborhood around the old mill buildings (blockroup 13 100% of
households are renter occupied and 100% of housing units are mutinit
structures.
3 Local information provided by the Task Force highligatl this neighborhood
as an area with rapidly changing demographics. Approximately 300 new

8 The climate migrants are coming!... Maybe?, Maine Monitor, April 2023
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upscale housing units have made this area much more affluent, and an
additional 600 or so units will be built in the next 286 months.

3 Compared to the rest of the community the downtown neighborhoods along Main
Street (block groups 5, 7, 12, and 1Bhave elevated percentages of renter occupied
households and multi-unit structures.

3 Mobile homes are 1% of all housing units in Biddeford (8its community wide)
and areonly present inthe more ruralneighborhoods outside of downtown Bblock
groups 1, 3, and 1%and the neighborhood around Hannaford (block group 6)lhe
highest number of mobile homesis located west of F95 (block group 3.
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Multi-unit Housing Structures
Biddeford
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Map 11. Breakdown of multiunit (3 or more units) housingtructures in Biddeford by block group. Housing units include
occupied households as well as vacant units and represent the total housing stock in Biddeford. The block group is
labeled (BG#)and includesthe total number of multrunit housing units in the block group and the percent of total
housing units within the block group that are multunit. Data source: U.S. Census Bureau 2021 American Community
Survey
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Renter Occupied Homes
Biddeford
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Map 12. Breakdown of renter occupied households in Biddeford by block group. Households do not include vacant
housing units, so this data is representative of occupied housing units in Biddeford. The block group is labeled (B&3¥)
includes the total number of renter occupied households in the block group and the percent bbuseholds that arerenter
occupied within the block group. Data source: U.S. Census Bureau 2021 American Community Survey
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Block Groups

Total Households 9,198 215 428
Renter Occupied 4,768 107 216 297 57 138 46 57
% households 52% 15%  47% 41% 9% 27% 21% 13%
Multi-unit 3,826 71 76 65 11 0 111 15
. .

Lf;] ittc:a' with 3+ 37% 10% 16% 0% 10% 2% 0% 17% 2%
Mobile Homes 88 7 0 3 0 0O 28 0 0 0 0 0 0 0 0 0 18 0 0 0

% total units 1% ! 0% ! 0% 0% ! 0% 0% 0% 0% 0% 0% 0% 0% 0% ! 0% 0% 0%

Figure6. Community wide and block group level housing characteristics in Biddeford. Housing units include both occupied and vacamits and represent the total housing stock in
Biddeford. Households do not include vacant housing units and represent occupied hourgy units only. Data source: U.S. Census Bureau 2021 American Community Survey
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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 constructed bere

1970 were built prior to the adoption of modern building codes and significant federal and
state/local risk-reduction policies (National Flood Insurance Program (1968), Maine
Shoreland Zoning (1971). Older buildings are ideal targets for weatherizatioenergy
efficiency upgrades, and resilience retrofits.

Map 13 shows the percentage of structures, at the block group level, built before 1970. In
Biddeford, areas with the highest concentration of buildings constructed before 1970 are
in the downtown area and along the coastline. These areas also have elevated sdcia
vulnerability based on demographic characteristics and are vulnerable to hazards,
including coastal and riverine flooding, sea level rise, and urban heat islands. The
concentration of older buildings in flood prone areas means that it is likely those sictures
are not built to modern codes and are not elevated above projected future flood levels, or
even current flood levels.

Legend

% Structures Built Before 1970
141-320%
32.1-52.1%
52.2-61.3%

| 61.4-78.8%

B 759-00.9%

47
- Building Footrpints

161

)

4 o g @ iy 4
s, o, fikenngblink — — Viles

Map 13. Percentand actual numberof structures built before 1970 presented at the block group leveThe block groups
are color-coded by the percentage of structures built before 1970 and are labelled with the number of structures built
before 1970.(Data source: year structures built: US Census American Community Survey; building footprints: Microsoft)
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Household Heating Fuel Types

Household heating fuel datais from the 2021 American Community Survey. This section
includes fuel oil, kerosene, propane, natural gas, and electricitysed as householdsk
primary heating sources. Additional heating sources such as wood burning stoves, pellet
stoves, or bio-bricks are not included due to limited or norexistent data. Information
about household heat pump usage and other sustainable alternatives is also natcluded
due to data limitations.

Understanding heating fuel trends is important for evaluating the potential impacts of
electrifying the heating sector to reduce 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 temperatures, and wildfires (see Extreme Storms & Precipitation: Power Outages for
more information about these impacts).Map 14, Map 15, Map 16, Map 17, and Figure7

show data about primary heating fuel typescross Biddeford, which provides context

about where fossil fuels are used most heaviland therefore whereelectricity

consumption for heating is expected to increase

Key Takeaways

3 The vast majority of households (74%primarily heat their homesusing fuel oil or
kerosene followed by natural gas, propane, and electricity.

3 The neighborhood around Hannaford (block group 6) habe highest percentage of
households that heat their homes usingfuel oil and kerosene followed bythe
neighborhoodsnorth of Biddeford Middle School (block group 11jground the
Biddeford Municipal Airport (block group 1)and east of Biddeford High School
(block group 7)

3 The neighborhood around the downtown USPS Post Office (block group 5) has t
highest percentage of householdghat use propane to heat their homes

3 The neighborhoodeast of May Street (block group 8) hahe highest percentage of
households that use natural gasto heat their homes, followed bythe neighborhood
around the downtown USPS Post Office (block group.5)

3 The neighborhood east of May Street (block group &hd the neighbohood around
Clifford Park (block group 15) havehie highest percentage of householdshat use
electricity to heat their homes
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Home Heating Fuel Type - Fuel Oil, Kerosene
Biddeford
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Data source: U.S Census Bureau 2021 American Community Survey
Map created by SMPDC

Map 14. Breakdown of households in Biddeforgdby block groupthat use fuel oil or kerosene for heating. Households do
not include vacant housing units, so this data is representative of occupied housing units in Biddeford. The block group is
labeled (BG#) ad includes the 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 Communitysurvey
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Home Heating Fuel Type - Propane
Biddeford
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Map 15. Breakdown of households in Biddefordby block groupthat use propane for heating. Households do not include
vacant housing units, so this data is representative of occupied housing units in Biddeford. The block group is labeled
(BG#) as well as the total number of households within the block group that upeopane 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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Resilience Program

Map 16. Breakdown of households in Biddeforgdby block groupthat use natural gas for heating. Households do not
include vacant housing units, so this data is representative of occupied housing units in Biddeford. The block group is
labeled (BG#) as well as the total number of households within the block group thase natural gas for heating and the
percent of households within the block group that use natural gas for heating. Data source: U.S. Census Bureau 2021
American Community Survey
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Home Heating Fuel Type - Electricity
Biddeford
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Map 17. Breakdown of households in Biddeforgdby block groupthat use electricity for heating. Households do not
include vacant housing units, so this data is representative of occupied housing units in Biddeford. The block group is
labeled (BG#) as well as the total number of households within the block group thase electricity for heating and the
percent of households within the block group that use electricity for heating. Data source: U.S. Census Bureau 2021

American Community Survey
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Lowest Value Highest Value

Block Groups

Community

wide
4,374

Total Households

Fuel oil, kerosene 3,245 272 352 322 405 460 389 125 303
%households 74% 59%  60% 64% 58%
Propane 281 34 43 11 53 0 O 26 26 66 0 72 0 47 62 113 86 40 46
% households 6% 7%  14% 1% 0% 0% 5% 7% 10% 0%  16% 0%  11% 10% 17% 17% 19% 11%
Natural gas 412 O 3 0 57 39 49 42 123 67 103 0 12 20 45 0 9 0 11 O
% households 9% 0% 8% 0% | 7% [20% 8% 9% [24%N 17% 15% 0% 3% 3% 11% 0% 1% 0% 5% 0%
Electricity 286 22 8 11 7 0 O 45 124 O 40 30 80 8 0 151 47 0 10 37
% households 7% 3% 2% 4% 0% 0% 0% 0% 0% 5%

Figure7. Community wide and block group level household heating fuel types in BiddefarHouseholds do not include vacant housing units, so this data is representative of occupied
housing units in Biddeford. Data source: U.S. Census Bureau 2021 American Community Survey
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Local zoning will impactwhere in the community {.e. particular geographic areas) certain
types ofdevelopment-related climate mitigation and adaptation strategies would likely
have more impact due to where different types of developmerdre allowed and what the
standards are for those types of developmentThe zoning map belowMap 18)is provided
for reference to showwhere areas zoned focommercial, industrial, and residential uses

are located.

Biddeford Zoning Map

Legend
Zoning Districts Main Street
Revitalization
- District Zone -
High Density /
Airport Industrial Mixed Use
Zong Main Street
Biddeford Pool Revitalization
Village Waterfront [ District Zone -
Zone Residential
Conservation
Coastal

Residential Zone - Medical Zone

Commercial
IndustrialZone [l Mixed Residential

Commerdal i
Mixed Waterfront
Waterfront Zone Zone
SonpruRusnnes M ulti-F amily
Residential
goe: : falindustrinl-_ 0 fiice R esidential
P Zone
Highway

Business Zone - Rural Farm Zone

|: Institutional Zone - Single Family

Residential A
Limited Rural 2 A
Single Family
Earm:Zone Residential B
Main Street
Revitalization gub;rbatr_n 1z
District Zone - SO ONG

Commercial Core - Building Footprints
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Land Cover and Carbon Sequestration

Forests, wetlands,and grasslandsstore high amounts of organic carbonCoastal
wetlands are among the largest natural carbon sinks of all terrestrial ecosystems,
particularly on a per unit area basisUndisturbed forest soils also store substantial
amounts of carbon. Certain land use activities can enhance carbon storage, such as soil
health and conservation practices, whereas others can be a source of carbon releaseln
built environments, carbon is stored in trees, grassy areas, gardens, and in wooden
structures and are increasingly important for reducing carbon in the atmosphereéChanges
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 landMap 19 shows
the change in forested land coverage iBiddeford from 1996 to 2016.Biddeford has
experienced more forest loss than gain, especially in on the periphery of the downtown
area.

Map 19. Changes in forested land cover from 1996 to 2016. Green areas indicate a transition of Aionested land to
forested, while red areas indicate a transition from forested land to a different type of land cover (e.g., impervious,
grassland, wetland, shrubscrub habitat, etc.). Source: NOAA Coastal Change Analysis Program-@AP) Land Cover
Atlas.

9 State of Maine. 2022. Maine Soil Carbon Incentives Study Policy Recommendations.
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EXTREME STORMS & PRECIPITATION

Key Takeaways
3 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 continue to
increase, and extreme precipitation events will become even more frequent.

3 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 abut $22 million in property damage.

3 Downtown Biddeford is particularly vulnerable to flooding and stormwater
overflow during extreme precipitation events because of a high degree of
impervious surfaces.

3 This is also the area of highest social vulnerability in the community
and where the oldest and most vulnerable buildings are located.

3 This area has already experienced significant damage from flooding
associated with high flows of the Saco River. Notably, the riprap bank
along the River in the Mill District was washed out during an extreme
precipitation event in 2021(Error! Reference source not found. ).

3 The Biddeford Pool and Fortunes Rocks Beach also have a high degree of
impervious surfaces and are more vulnerable to the combined impacts of
extreme precipitation and coastal flooding during severe storms.

3 This aea also has the highest concentration of residentsvho are 65+,
many of whom are living alone. Thbuildings in this area are also
older and more vulnerable compared to other parts of the City.

3 Rotary Park, an important recreational and open space asset for the
community, is at risk of flooding from the 1% annual chance precipitation
event.

S 7RI T WNYI Tkt WE NiRdeAsiHghyivildableRasaVE Al BindteR LU
impacts, including extreme storms and precipitation as well as increasing
temperatures.This willlikely result in more frequent and longer duration
power outages in Biddefordhat can pose serious risks for public health and
safety.
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Background Info, Trends, & Projections

Storms and heavy rainfall are becoming more
frequent and intense with climate changeFrom
1895 to 2022 total annual precipitation in York
County increased 6.9 inches Figure9), 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
snow,'® and extreme precipitation events
(greater than 2 inches in a day) are becoming
even more frequent. Coastal communities like
Biddeford are experiencing even more frequent
extreme storms and precipitation events
because of the influence of Atlantic storm
tracks.'* Hurricanes and tropical storms are
tracking further northward 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

Figure8 A section of the stone riprap along the Sac!
River in the Biddeford Mill District was damaged
annual probability of at least tropical storm wind during an extreme precipitation event and

subsequent high River flows in late October 2021.

conditions or higher, as hurricanes are expected "z sherwin

to move further up the Atlantic coast in the
future. This may have a significant impact on buildingthat are not built to a code that
considers the wind speeds they will likely face over the next 30 yeats.

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

11 University of Maine, Maine's Climate Future, 202(ttps://climatechange.umaine.edu/climate -
matters/maines-climate -future/

12 First Street Foundation. 2023. Embargoed: The"National Risk Assessment: Worsening Winds
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Annual Precipitation in York County

g o o =~
o o o1 O

I
a1

w W A
S o O
+
¢
©
>
(@]
>0
D
2]

Total annual precipitation (inches)
g
S

25

Figure9. Total annual precipitation in York County from 1895 to 2022 based on monthly data from tN®AA National
Centers for Environmental Information Over this time period total annual precipitation has increased by 6.9 inches.

Since 1970there have been 34ederally 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 and have occurred most frequently during the months of
February and March folloved by October®* 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 of 361 storm events in coastal York County, and 122 events that
caused significant property damagetotaling about $54 million Figure10). Flooding events,
including coastal flooding, have caused nearly $45 million in damage across the regiand
coastal flooding events alone have causedpproximately $22 million in damage**

Storm Events in Coastal York Co. from 1996-2022

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

Figure10. Cumulative storm events and property damage in coastal York County from 1996 to 2022 based on data from
the NOAA Storm Events Database

13 FEMA Disaster Declarations Summary, as of 202Bttps://www.fema.gov/openfema-data-page/disaster-
declarations-summaries-vl
14 NOAA Storm Events Database, as of 202Rttps://www.ncdc.noaa.gov/stormevents/
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Recent notable storms include:

3 December 239 Storm, 20221 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. Goveor Mills requested a disaster
declaration in February2023, but FEMA has not made a determination yet.

3 Flash flood, October 2021t (Federally declared disaster) Biddeford reported 6.7
inches of rain in a hour period. A stone embankment supporting the RiverWalk
near the Pepperell Mill was washed away during the storm causing millions of
dollars in damage.It also caused widespread power outages and flooded road$:

S YI k Is¢Maoph2018tei[ T 1 ¢da! Wl WHGE!T IT W R ¢t qll b WK
apart, brought heavy rainfall, high storm surge, and high winds which caused severe
coastal flooding and damage*®

3 Acql RYqkt W? ¢! LifEFedErhlly dedlhred disadiet) HighMihdlwaves,
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 wthout electricity for days. The most extensive damage
occurred alongthe coastline and wascaused by flooding and storm surgée’

3 ~Yqo6 1l kt W? ¢! WE §outheinMairecrdcalveEdviMtd 16 inches of rain,
exceeding precipitation amounts associated with the 100year storm event and
resulting in extensive flooding and damagé?

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

Gel qRHzG¢El G! WHEYCEH qc¢ b Wn & Stofr tiRles 0diide @xtehsivé dadstal WO Y | & 1J
flooding and occur when a storm surge coincides with an astronomical high tide. The

highest water level recorded at the Portland tide gauge (the closesfficial NOAA tide

gauge to Biddeford) occurred during the Blizzard of 1978 and exceeded 14 feet MLLW

(Figure1ls FOWN G WW=MNY WOYI k D¢t qJ We UT W=MMTWAE ql RYqkt
within the top 20 water levels recorded at the Portland tide gauge. During the recent

December 23 storm (which is notincluded in Figure11) a water level of 13.72 feet MLLW

sct W PIHYI!IT U WRUWAY! qac Ul AWec HY 2 q¢ UWRAhHG WG Y5 131

Biddeford, coastal neighborhoods like the Biddeford Pool and Fortunes Rocks Beabhve

experienced the mostsevercoastal flooding impacts. In the future, as sea level rises and

15York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergency-management

18 SMPDC, Economic Resilience Planning for Coastal York County, 2022tps://smpdc.org/coastal
17York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergency-management

8 SMPDC, Tides, Taxes, and New Tactics, 2021tps://smpdc.org/coastal

19 York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergency-management

20NOAATIdes and Currents https://tidesandcurrents.noaa.gov/waterlevels.htm|?id=8418150
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storms become more frequent and intense, Biddeford can expect to see more damage
from heavy rainfall, coastal flooding, and high winds.

Top 20 Annual Storm Tides — Portland, ME

16.0
------------------- NWS Flood Stage m Predicted Tide m Storm Surge
14.0
:‘12.0:‘ By o B
& -
® 10.0 F
& C
g 8.0
2 C
9 C
- C
2 6.0
g -
g4.0_
= C
2.0 i
0.0
® ® VWS XK NN YN YT QRN A A @
N o N O 1 © N = In 0 & N =5 = = N M = O
S S T, Ny Sy, Ty e, Yy Ny e e T Sagy Swn Man N Mea, Tea Yw Sy
N & N &£ N U O 1 00 © N © 0 M N W W & = N
Ty, S e Sy e SN, NM SN AN SIS Y SNy NN
L N T - e I N N S M)
Mmoo <+ N o o n -

Date

Figure1ll. Major storm events and top 20 annual storm tides recorded at the Portland, ME tide gauge from 120A9. The
National Weather Service Flood Stage of 12 feet MLLW is shown as a dashed line. This threshold indicates when elevated
water levels begin to crea¢ a hazard to public safety, property, and infrastructure. Graph was created by Pete Slovinsky

at the Maine Geological Survey for thBIE Climate Council, Scientific Assessment of Climate Change and lIts 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 such as

roads, parking lots, sidewalks, and buildings experience more flooding durinheavy

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 urban flooding pose a threat to public safety, infrastructureand property.

Stormwater runoff also increases the risk of contaminated drinking water supplies and

degraded water quality in coastal areas making it unsafe to swirtt.

X Rt JWEYect qedWnaYYTI RUDAWRUGe UT We U1 We |l HeWWndavYYI
also occurs during summer and fall tropical storms or intense thunderstorms. Flash floods

21York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergency-management
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are historically uncommon in Maine, but in October 2021 a flash flood dropped 6.7 inches
of rain on Biddeford in 6 hoursTheresulting flash flood caused extensive damage,
especially along the developed areas of the Saco River. Inland flooding is difficult to predict
due to the complex interaction of factors that contribute to precipitationbased flooding
conditions, but changing weather patterns and more frequent and intense hurricanes in

the southern U.S. have the potential to cause more inland and urbdiood events in

coastal communities like Biddeford. 22

7RI TUnY!I Tkt WGl Y¥+RORq! WaqYWadWWEeHYWAR21IJI We UT WR
YnWRUG¢ Ul WnaVYYT RUOD OhhRimdgeniouy as lare theltbriyderdaipiigs U LWIR
Alfred Road and Route Map 20). Downtown Biddefordalso has the highestdegree of

social vulnerability compared to the rest ofthe community andis where the oldest and

most vulnerable buildings are located.There is a higher degree of imperviousnessljacent

to the Saco Rivemlong Pool Street in the Biddeford Pool neighborhood, and along

Fortunes Rocks BeachBiddeford Pool and Fortunes Rocks Beacalso havethe highest
concentration of residents who are 65+, many of whom are livirgjone, and the buildings

are older and more vulnerable compared to theest of City. The high degree of impervious
surfaces in these downtown and coastal neighborhoods increases the risk of floodingnd
stormwater overflow from extreme precipitation events.In Biddeford Pool and Fortunes

Rocks Beach, heavy rainfall coupled with a high degree of impervious surfaces 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 higher risk of floodirtlyie to exposure

to inland and coastal flood hazards elevated social vulnerability, and older buildings

Increasing precipitation and subsequent stormwater runoff could be particularly impactful
for Thatcher Brook iMap 21). The Thatcher Brook Watershed covers an area of
approximately 7 square miles, spanning the borders of Biddeford and Arundel, and
draining into the Saco River. There are a variety of lande types in this area from
agricultural and forested lands to den® residential and commercial areas. Thatcher Brook
is designated as an impaired water body by the Maine Department of Environmental
Protection (MDEP) due to contamination from stormwater runoff. The high degree of
impervious surfaces within and around thewatershed (Map 20) increase stormwater runoff
in this area. The City completed a Watershed Management PI&nin 2015 and is working
with the York County Soil and Water Conservation District (YCSWCD) to restore the
watershed. Increasing stormwater runoff from extreme precipitation events could hamper
these efforts and make it increasingly difficult to restore wadr quality in Thatcher Brook.

22York County Emergency Management Agency, Hazard Mitigation Plan, 2022:
https://www.yorkcountymaine.gov/emergency-management
2 Thatcher Brook Watershed Management Plan, City of Biddeford, 2015
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Impervious Surfaces
Biddeford

Legend
Imperviousnesss
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I Vostly

Data source: National Landcover Dataset (2019)
Map created by SMPDC

Map 20. Impervious surfaces in Biddeford based on their level of imperviousness (somewhat, moderataly mostly impervious). Data is from th019 National
Landcover Dataset
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Legend A
=== Thatcher Brook

Thatcher Brook Watershed

D Town Boundaries

Map 21. The Thatcher Brook Wateshed is located southwest of downtown Biddeford and extend into the northern part
of Arundel. Map from theThatcher Brook Watershed Management Plan webpage

Power Outages and Electric Grid Resilience

The reliability of the electric grid is vital to the dayo-day well-being and quality of life of

7RI T UInYI Tkt WARYGG2UR! WAWGADI + Allg6 DWO9 Rq! kKt WYGW
Breakdowns in grid operations and infrastructure result in power outagethat can have

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

public safety services as well as drinking water and wastewater systems. Downed wires

during power outages can make roads impassable or dangerous. Lackledating/cooling

and electricity during power outages puts vulnerable community members at risk. Homes

and businesses also face significant costs due to power outages.

Biddeford is served bythe ISONew England Electric Grid, which oversees the datp-day

YGUI ¢qRYUWYnW WUs WEUNG¢UT kt WPWGWH!I RARGq! WNI RT oW
transmission lines, and distribution lines, are owned by energy delivery service companies.

In Biddeford he delivery service company is Central Maine Power, who provides Biddeford

with electricity on several circuits that link Biddeford with the surrounding communities of
Kennebunkport, Arundel, and Saco.
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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 also increasingly vulnerable to severalltnate impacts,
including extreme storms and precipitation as well as increasing temperatures.

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

RUAGaT RUNDWUOY!I kD¢t qUll + AWRHIW qVY!I at AWt UYst qVYl Gt
high storm frequency, aging electric grid infrastructure, and an abundance of treggsults

in Maine having some of the worst power outages in the country. From 202919 Maine

had the highest average annual frequency of power outages per customer of any state (3.9

outages per year). Maine also had the second longest average durationpaiwer 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 hours Mainers 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 outages.

Currently, the leading cause of power outages in Biddeford is motor vehicle accidents
(45% of all customer outage hours in 2021), followed by tree limbs falling on power lines
due to high winds or heavy ice or snovoads on trees (30%). Tree limbs can cause outages
by leaning on conductor lines, pulling lines down completely, or by damaging utility
poles.?*

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 infrastrucure and cause

power outages in the following ways:

3 Increased likelihood of equipment breakdown from flooding of coastal and inland

grid infrastructure from increases in storm surge and extreme precipitation events.
In particular, substations can be significantly damaged by flooding. Substations are
a key prt of electrical 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 storms,damage to roads and other infrastructure can prevent utility
services from reaching and repairing sutstations, prolonging power outages.The
City of Biddeford is served by several CMP substations. One is located on Morin St.
while another is located on Saco Island. While located close to the Saco River, the
substation on Saco Island is well elevated and therefore unlikely to be at high riek

24 Data supplied by Central Maine Power
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flooding. Some of coastal Biddeford is served by a CMP substation located on
School Street in Kennebunkport, which could be potentially vulnerable to extreme
flooding of Grist Mill Pond due to extreme precipitation or storm surge.

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

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

32 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, these 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 thhas an

increasingly limited capacity to take on more electricity transmission. At the same time,

RUAI D¢t 3t WRUOWe211 ¢nNUWeUT WI+ql BDAaWWgqdaG Gl ¢aqel 134
vulnerable community members, which in turn amplifies the need foreliably electrified

and conditioned spaces to ensure their safety.
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FLOODING: SEA LEVEL RISE AND STORM SURGE

Key Takeaways

32 Neighborhoods and infrastructure located around Biddeford Pool, Fortunes Rocks,
Timber Point, and along the Saco River are vulnerableftood hazards associated
with climate change. As sea levels rise, and storms become more frequent and
intense, these neighborhoods can expect more frequent coastal flooding events
and associated damage to property, infrastructure, and the coastlineThese areas
also have elevated social vulnerability and a high percentage of structures built
before 1970, meaning thathey are likely not constructed to modern building codes
increasing sensitivity to flooding.

3 The Biddeford Pool area (block group 18) hdke highest percentage of 65+
population (58%), with 20% of the people in that block group 65+ and also living
alone. Additionally, 50% of the people in this block group have incomes less than
$50k. This suggests that community members most vulnerable tooastal flooding
impacts are older, more likely to live alone, and potentially on a fixed income. These
factors increase their sensitivity to storm impacts and also limit their adaptive
capacity.

3 Tourism activity driven by7 RT T 13 sandy bea¢héd and a healthy coastline could
decline as flooding becomes more frequent and the amount of dry beach decreases
as sea level rises.

3 As coastal properties become increasingly exposed to flooding, their market and
assessed values could decline, reducing local tax revenues from affected parcels
and potentially straining municipal fiscal health.$391 million in assessed property
value is vulnerable to flooding from storm surge associated with the 1% annual
chance event plus 1.6 feet of sea level rise, representing 11.1% of the cityde
assessed property value.

3 Road access to 56 parcels will be cut off by flooding with the 1.6 ft scenario and 260
will be cut -off with the 3.0 ft scenario, putting the people who live there and
emergency access to them at risk.

3 Route 208/Mile Stretch Roagla designated evacuation route, is vulnerable to sea
level rise and is the only access route in and out of the Biddeford Pool
neighborhood, which is an area of elevated social vulnerability based on the
percentage of the population over the age of 65 Iing alone and percentage of
households with an annual income of less than the state and county median
income as well as the EPA climate change and social vulnerability income
threshold.

3 The Timber Point walking trail, an important recreational area for residents and
visitors, is vulnerable to flooding from both the 1.6 ft and 3.0 ft scenarios.
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3 InBiddeford, future sea level rise will cause regular inundation of lovying coastal
areas during high tide, likely leading to contamination of groundwater aquifers and
wells from saltwater intrusion, and increased erosion of sandy beaches, dunes, and
salt marshes.

3 Most coastal properties in Biddeford have private wells which are at risk of
saltwater intrusion from rising seas, placing drinking water supplies for those
homes at risk.

3 The majority of engineered coastal structures (e.g., seawalls, riprap, etc.) along
Ocean Avenue, Biddeford Pool, and the middle and southern portions of Hills Beach
are vulnerable to overtopping by water from the 1% annual chance event.

3 Areas along Biddeford Pool, Little River, and the mouth of the Saco River have been
identified as being able to support future marsh migration.

Background Info, Trends, & Projections

Sea level in Maine has been rising in the lortgrm, 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 evenbver the

last decade compared with the average of the past 109ears®. 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 emissions scenarios, with higher sea leugise amounts possible?®. With that rate of

sea level rise, not accounting for increased intensity and frequency of storms, Maine will
see a 15fold increase in coastal flooding by 205€. Those scenarios do not account for

more intense rainfall that climate change is bringing to the region, which will exacerbate
flood risk. With just N FOZ LWn 1313 q WY n Wt 13¢ WG 1321340 W Rt WWH! W=MP M4A WR
damage costs caused by coastal flooding could be $16:$18.2 billion statewide®.

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 water level
during a storm event, measured as the height of the water above the normal predicted
astronomical tide. It is caused primarily by storm winds pushing ocean water onshore. This
rise in water level can cause extreme flooding in coastal areas, especially whetorm

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 shetérm.

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

% Eastern Research Group. 2020. + + 13t + RUNDWa6 WWf G Ge Hat WOTRAGEqUWIO6¢ UNILW-~ ¢!
Revenues, andnvestment Decisions Volume 2, Cost of Doing Nothing Analysis. Prepared for the State of
~¢cRUNDOW] Y211 0OYIl kt WEnNMRAVDWYnWAYOGRHA! Wf OUY2¢qRYUWe UT Wa 6 1J LW
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In addition to rising seas, storm surge, and more nuisance flooding eventsputhern

~ ¢ R Ucdasthl Hieas 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 events combined 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 services at risk; disrupts economic activity
through lost business and reductions in tourism; reduces property values; aninperils
municipal revenue and budgets. Additionally, 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 recoveoi coastal hazard
events.

Sea level rise threatens not only the landscape above ground, but also thelow-grade
environment. Along the coast, groundwater and saltwater are naturally separated by the
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.
Low-lying coastal communities and critical infrastructure are at risk of impacts including
intrusion of saltwater into groundwater and drinking water resources, treased flooding
from higher coastal water tables, and water damage to pavement from belaWotential
impacts of unmitigated groundwater rise include:

3 Water quality degradation

Premature septic system failure

Mobilization of hazardous waste

Saltwater intrusion into drinking water supplies
Wetland expansion, transition, or drowning

Flooding due to higher coastal water tables

3 Damage to pavement and other hardscape surfaces

OO O OO

To plan for sea level rise and associated impacts, the Maine Climatgouncil recommends
an approach of 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 adjustmats can 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 sciencabout potential future
melting of land-based 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 B¢ 00, all in relation to 2000 local
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sea leveF’. When planning for sedevel rise, 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 what gsa level rise scenarios and planning horizons to
account for in design and maintenance decisions.

In Biddeford, future sea level rise will cause regular inundation of lolying coastal areas
during high tide, leading to contamination of groundwater aquifers and wells from
saltwater intrusion, and increased erosion of sandy beaches, dunes, and salt mahngs.

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 future’®. The two flooding scenarios, listed below, align with the Maine
Climate Councilis 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 assessmerit:

3 Storm surge from 1% annual chance storm event (i.e. 100-year storm) + 1.6 feet
of sea level rise
3 Storm surge from 1% annual chance storm event + 3.0 feet of sea level rise

NSWwet + 3ttt Gu0qul Ut edqgqt WGH It BUqIT WAKGYs-Wet WWaéb
| Rt t Kk WY Wl Jt Al RAVDWRG Ge A#qt tOW GaWagé! DIWaldl at Wa il
water under the given inundation scenario. It is important to note that thenodeled flood

scenarios show inundation at high tide, so not every area or thing that is directly impacted

by the flood scenarios will be permanently inundated

7~ ¢ RUNWOGRGCE qW9 Ye UHRIG HOW= M&avRarlforcCRmAaté AGtion Uk q i ¢ Rgqa ll W[ Ye |
28 Southern Maine Planning and Development Commission. 202 Coastal Assessment for Biddeford, Saco,

and Old Orchard Beach.

2The 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 setup, without additional wave action due to crests or wave runup.
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Legend

I:l biddeford_town_boundary

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

FEMA Regulatory Floodplain

B *‘ii: Regulatory Floodplain, 1% annual chance flood

0.2% annual chance flood

P

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

Map 22. Modeled inundation from sea level rise (SLR), storm surge, and the 1% annual chance storm e@&pecial Flood Hazard Area depicted on the FEMAsued
Flood Insurance Rate Map).
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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 impacts7 R 1 T 1J’ m¥nicibat Buddet, like most southern
Maine coastal communities, is highly 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. Howeveitt is that
same development that is most susceptible to coastal flooding, placing residents, visitors,
and municipal fiscal health at risk. Studies have shown that coastal hazards and climate
change diminish the value of impacted propertie¥. Municipal fiscal health could be
negatively impactedif 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 beachesyhich serve as the
economic 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 26 shows the locations of buildings and facilities that are critical for community

safety, function, and wellbeing, and the location of historic properties. It also shows

Gel RO Wadcecaqlel DW2e d U ¢ AT WafdmA thevtwolifodeigds ¢ Ha 1IT K
scenarios.

3 There are designated historic propertieslong the Saco River and in Biddeford Pool
that arelocated in areas that are vulnerable to flood hazards, including sea level
rise, storm surge, and flooding from the 1% annual chance event.

3 Parcels that are expected to be impacted by floodinwith the 1.6 ftsea level rise
scenario total slightly more than $391 million in assessed property value,
representing 11.1% of the citywide assessed property valugFigure12).

3 Road access to 56 parcels will be cubff by flooding with the 1.6 ft scenario and 260
will be cut off with the 3.0 ft scenario, putting the people who live there and
emergency access to them at risk.

3 Properties along Hills Beach, Biddeford Pool, Fletcher Neck, Fortunes Rocks Beach,
Granite Point and Timber Pointare vulnerable to flooding from the open Ocean and
the tidal Little River from both the 1.6 ft and 3.0 ft scenarioS.hese areas also have
elevated social vulnerability and a high percentage of structures built before 1970,
meaning thatthey are likely not constructed to modern building codes increasing
sensitivity to flooding.

3 The Timber Point walking trail, an important recreational area for residents and
visitors, is vulnerable to flooding from both the 1.6 ft and 3.0 ft scenarios.

%0 Shi, L., Varuzzo, A. M. (2020%urging seas, rising fiscal stress: Exploring municipal fiscal vulnerability to
climate change. Cities 100 (2020) 102658.
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Assessed Assessed Total % of City-
Parcel Value:  Parcel Value: Assessed Wide

Only Land Buildings & Value Assessed
Impacted Land Impacted Impacted Value (2022)
Storm surge  $45,475,401 $345,621,800 $391,097,201 11.1%
+ 1.6 ftSLR

Storm surge  $47,957,468 $492,041,100 $539,998,568 15.3%
+3.0 ft SLR

Figurel2. Assessed value of parcels impacted by flooding from storm surge combined with sea level rise (Source:
SMPDC. 2022 coastal economic resilience assessment, phase 2inpublished.)

Infrastructure Impacts

Sea level rise threatensurface and subsurface infrastructure.lnundation of surface
infrastructure can cause shortterm 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. Higher 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 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 induced
groundwater rise is projected to extend up to three to four times further inland than surface
tidal water inundation from sea level risé'.

Low-lying 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 better understand coastal hazards stemming from sea level rise. No
assessment has yet been completed for Biddeford, 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 systas 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
surface waters. The U.S. Geological SurvefSGShotes that if too much teshwater is
pumped from an aquifer system, saltwater cammigrate landward®. Wells located near the

81 Knott, J.F.;Jacobs,J.M.;Daniel, J.S.,and Kirshen, P., 2019. Modeling groundwater rise caused by sea-level
rise in coastal New Hampshire. Journal of Coastal Research35(1),1431157. Coconut Creek (Florida),
ISSN07490208.

82.S. Geological Survey. 201%ttps://www.usgs.gov/mission-areas/water-resources/science/saltwater -
intrusion
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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 largeoncern for
municipal or community-size wells where pumping rates are much higher.

In Biddeford, most coastal areas in town have access to public watevia either Maine
Water or Kennebunk, Kennebunkport, and Wells Water Districlimiting vulnerability of
private drinking water wells from saltwater intrusion.The majority of coastalareasdo not
appear to beserved by public sewerand likely have septicsystems which could be
vulnerable to failure due to rising groundwater.

3

Stormwater and sewer infrastructure : Storm and sewer infrastructurevulnerable
to flooding are located along Mile Stretch Road, Pool Street near the UNE campus,
at the end of Lafayette Street, in the downtown area along the mill buildings
adjacent to the Saco River, and at the wastewater treatment facility-{gure13, Map
23).

3 The Yates Street pump station in Biddeford Pool is vulnerable to flooding

from the 1.6ft scenario.

3 The wastewater treatment plant is vulnerable to floodinghe 3.0ft scenario.
Water infrastructure: Biddeford is served by Maine Water and publiwater
infrastructure (mains, hydrants, etc.) around Biddeford Pool, especially along Hills
Beach Road, Channel Cove Lane, and Oceanview Drj\are located in areas that
are vulnerable to flooding from the 1.6t scenario.

Critical facilities: the Biddeford Pool Fire Department is not exposed to flooding
from the two modeled scenarios, but accessrom the Departmentto other

locations along the coast is impacted by extensive flooding of Mile Stretch Road
Almost 25,000 linear feet of road are vulnerable to flooding from storm surge plus
1.6 feet of sea level rise. Vulnerable roads includRoute 208/Mile Stretch Road,
Granite Point Road, Fortunes Rocks Road, Hills Beach Road and Timber Point
Road. Infrastructure such as culverts associated with the roads are also vulnerable.
These road impacts make the coastal area of Biddeford particularly vulnerable to
coastal flooding and sea level rise because they are the only access roads to their
associated coastal neighborhoods and homes Kap 24). A complete list of roads
impacted by both flooding scenarios can bdound at the end of this section.

Route 208/Mile Stretch Road is a desighated evacuation route that is vulnerable to
flooding. The road is projected to be flooded in the modeled scenario of storm surge
plus 1. 6 feet of sea level rise. Mile Stretch Road is the only access route in and out
of the Biddeford Pool neighorhood, which is a block group of elevated social
vulnerability based on the percentage of the population over the age of 65 living
alone and percentage of households with an annual income of less than the state
and county median income as well as the EPA climate change and social
vulnerability income threshold.
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3 There are thredidal road crossings (culverts) that are restrictions and vulnerable
to sea level rise along the coast on Lilly Pond Road, Bridge Road, and Granite Point
Road. There is also one on Pool Street near Tattle Corner.

3 Some parcels around Biddeford Pool, including along Middle Beach, are served by
public sewer, but parcels along Fortunes Rocks, Timber Point, the inland side of
Biddeford Pool, Hills Beach, and the Saco River until aimost to the downtown area
do not appear to have public sewer. Septic systems in those areas could be
vulnerable to failure dwe to rising groundwater.

3 Based on an assessment by the Maine Geological Survey, coastal engineered
structures (e.g., seawalls, bulkheads, jetties, etc.)Jn the following areas are
vulnerable to overtopping byflooding from the modeled current 1% annual chance
storm event, not including sea level rise.

5 Most rip-rap areas along Granite Point Road.

Most riprap in front of residential properties along Old Kings Highway.

The majority of structures along Fortunes Rocks Road.

Rip-rap along Bridge Road near its intersectiowith Mile Stretch and

Fortunes Rocks Roads.

Most structures along the back marsh side of Mile Stretch Road and on the

ocean side of residential properties.

3 The majority of structures along Ocean AvenueBiddeford Pool, andthe
middle and southern portions ofHills Beach.

(O NONONO;

:

Vulnerable to | Vulnerable to | Not vulnerable

Infrastructure Type Surge+ 1.6 ft | Surge+ 3.0ft | to 1.6 ftor 3.0 ft
SLR Scenario | SLR Scenario Scenarios
Wastewater ) Yes )
Treatment Facility
1 1
Pump Stations (YatesStreet  (Yates Street 35
Storm and Pump Station) Pump Station)
Sewer Gravity Force Mains 13,121 ft 14,503 ft 628,158 ft
Other storm and
sewer infrastructure 63 86 43777

points (manholes,

grates, etc.)
Figure13. Storm and sewerinfrastructure vulnerable to storm surge plus 1.6 feet and 3.0 feet of sea level rise. (SMPDC.
2022 coastal economic resilience assessment, phase 2. Unpublished)
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Storm and Sewer Infrastructure Points
e Vulnerable to storm surge plus 1.6 ft SLR
Vulnerable to storm surge plus 3.0 ft SLR

Not vulnerable to storm surge plus 3.0 ft

SLR

Storm and Sewer Gravity Force Mains

Vulnerable to storm surge plus 1.6 ft SLR

it SLi

Vulnerable to storm surge plus 3.0 ft SLR

Original line segment

Map 23. Water, stormwater, and sewer infrastructure vulnerable to flooding. (Source: SMPDC. 2022 coastal economic

resilience assessment, phase 2. Unpublished.
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Map 24. Roads impacted by storm surge plus sea level rise. (Source: SMPDC. 2022 coastal economic resilience
assessment, phase 2. Unpublished.)
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