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INTRODUCTION

The greater Boston regions is already experiencing warmer temperatures, increased
precipitation, and rising seas. Precipitation in the Boston asdadiaased by 10% in the past

fifty years.Recently released design storm figures (NOAA 14) for thgedf) 24-hour storm

are 15% higher than those issued in 1961. Climate projections for this century include increased
frequency and intensity of rain stts, and more frequent days with extreme h€ae

devastating effects of Hurricanes Harvey, Irma, and Maria highlight the imperative to plan now
for future storms.

In Newton Massachusetts, the March 2010 rains caused millions of dollars in damages and
disrupted service on the Green Lineentyf i ve of t h-eighCacilitigsflsodesfs v e nt vy
rainfall amounts increase, rain events similar to 2010 will become more frédgaeathousand

year event would nearly double the rainfall experienced dheee days in March 201®s is

evident from Hurricane Harvey, damage and suffering from such an extreme event is severe.
Indeed, flooding or extreme heat, and the resultant potential for power outages can have
devastating and cascading effects during lizsser storms than a eimeonethousand/ear

occurrence.

Yet we can take steps to increase Newtonds re
investments and decisions in the City of Newton have long legacies that will influence future
vulneabilities.Of particular concern are the impacts on vulnerable populations in Newton

including seniors, individuals living alone, people with a disability, young children, people who are
socially isolated, and people with limited English language praficidvance planning can

save money, while inaction, or actions that d
costs in the futurdn example of effective planning comes from the reports that Florida

properties experienced much less damagenfHurricane Irma in 2017 than from Hurricane

Andrew in 1992This is attributed to critical improvements made to the building code because of
lessons learned from Hurricane Andrew.

This report identifies future climate vulnerabilities and suggestgistsaor the City of Newton
that can reduce the risk of harm to people, properties, and natural resources and help speed
recovery when inevitable future storms oddwe.recommendations span many areas and range
from easy and quick to difficult and expwve.They include such areas as:

- Communicating with and supporting vulnerable populations

- Improving stormwater systems and restoring natural drainage

- Planting more trees

- Continuing and improving emergency preparedness

- Investing in critical infrastruct(eey. bridges and culverts)

- Incorporating green infrastructure and stormwater management into the zoning
ordinances as they are revised.



CLIMATECHANGEBACKGROUND

Climate Change Processes

Our climate has always been regulated by gases, including carbwride methane, and nitrous
oxide, that blanket the eartifhese gases trap heat that would otherwise be reflected out to
space without thenour planet would be too cold to support li¥#¥e refer to thesegases as
0gr eenhous es)fgrthsircnsatiappinG ¢hgacity Changes iiHG concentrations
occumaturally,due to such events aslcanic eruptionand variations in solar energy entering
the atmosphere.

The Greenhouse Effect

Some Earth’s surface is
energy is heated by the sun
. p reflected and radiates the

back out heat back out
to space towards space

/

In the past century, human activity associated with industrialization has contridgiexviog
concentration of GH&In our atmospher&he combustion of fossil fuels, our primary energy
source in the age of industrialization, releaSElSs into the atmospherAs shown indure

1, there is a correlation between increases in carbon diadadcentrations and global
temperatureThere i9y nowwidespreadconsensus among sciestegarding the warming of

our climate and its causés stated in the Third United States Climate Rép@it): cGlobal
climate is changing and this changepisaaent across a wide range of observations. The global
warming of the pat 50 years is primarily due ttumarac t i v (Chapter 8, page 12)



The following sections will review climate changes that have been observed to date, and
projections of futurehangesClimate change impacts are not evenly distributed across the globe.
The focus of this report is on impacts relevaNetoton We utilize data for the Northeast United
States and, where possible, the Boston refmmthose interested in more kgound on climate
science, the U. S. National Climate Assessment 2014 provides a very readabldtresiewe
downloaded athttp://nca2014.globalchange.gov/downloads

Figurel. Global Temperature and CO'rends
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Climate ChangeéObservationsProjectiondmpacts

Climate change observations come feowariety of data sourceshathavemeasured ah
recordedchanges in recent decades and centu@iémate changermpjections, however, predict
future climate impacts and by their nature cannatiiserved or measureds a result of the
inherent uncertainty in predicting future conditions, climgezfioas are generally expressed as
a range of possible impactihere are two primargources of uncertaintycientists project future
impacts by developing models; the range of projected impacts will be smaller or larger
depending on the level of conéidce in a given climate mod€&he other source of uncertainty is
that ourfuture GHG emission levedse unknowrGHG levelsreflectglobal emission&Vhile the
international community is investingtsuitial efforts in reducing GH&nissions, it is nuassible
to predict future emissions levels with any certastg result, climate projections often include
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multiple scenarios, or a range of results, refleairmgnge offuture GHGlevels in the
atmosphere.

Temperature

Temperature has been increasalong with GHGconcentrations the past centuryccording to

the US National Climate Assessment 2014, temperatures in the Northeast United States have
increased by almos$tvo degrees Fahrenhdietween 1895 and 2011Data from the Blue Hill
Observatoy in Milton(Figure 2)ocatedless than ten miles from Newtadlects this trend.

Figure2. Observed Temperature Chaag

For the Northeast United States: temperature increased by almogt 2
degrees, between 1895 and 201@s Nabnal Climate Assessment 2014)
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Future temperature projectidios the Charles River Basifrigure 3are shown belowThe
projections showndancrease in average temperatures and an increasinighiiael of heat waves,
as indicated by the increased number of days over 90 and 100 degrees each yeeasing
temperatures will have important impacts on human hidekihis the number one causdJo$.
weather fatalitieoover the past decade (EPA/N®@A Heatwaves are often accompanied by
poor air quality, exacerbatinghronic respiratory and cardiovascular conditions

Rising temperatures will impact natural systems; expected impacts include changes in species and
the composition of forest and watlé habitats, an increase in invasive species and pests, and a
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longer growing seasoRising temperatures also drive other impacts including changes in
precipitation patterns, and sea level rise.

Figure3. ProjectedTemperature Chage for the Charles River Basin
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Sea Level Rise

Records from the Boston Tide Station show nearly one foot of sea level rise in the past century
(Figure 4)Warming temperatures corute to sea level rise in two waysrstwarm water

expands to takeup more spaceSecondrising temperatures are melting labdsed icewhich

enters the oceans as meltwaiHne thirdguite minor, contributor to sea level rise in New England
is not réated to climatechangeNew England is still experiencimgmall amant of land

subsidence (drop in elevat)an response to the last glacial period



Figure4. Observed Sea Level Rise
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The Commonwealth of Massachusetts released revised sea level rise projection&sif018.
evident in Figure 5, the range of projections for the future is quite wide, particularly approaching

the end of this centuryhe projections reflect upper boundsikelinood for planning purposes.
For example, they indicate that sea level rise is unlikely (83% probability) to exceed the
intermediate projections assuming high levels of future greemgjasusaissionalthough
Newton has no coastal shorelimodeing utilzed in this study projects tHater in the century,
storm surge could travel up the Charles River and impact the Newton shoreline.
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Figure5. Projeced Sea Level Rise
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Precipitation

Precipitation in Massachusetts has increased by approximately 10% in tyedftperiod from
1960 to 2010 (Figure 6)Moreover, for the Northeast US, according to the US NatRlimate
Assessment, 201, the past fifty yearshere has been a 71% increase in the amount of rain
that falls in the top 1% of stor eventsAs the atmosphere warms, it can hold more water; this
leads to an increase in large rainfall events.

Projedbns forfuture precipitation suggest an increase in total precipitation, but also changes in
precipitation patterndRain amounts are projected to increase in the winter and spring but
decrease in the sumn(€igure 7)As a result, despite overall ince#ag precipitation levels,
summer droughts may be a conseqeaerf climate changén additon, asnoted, it is expected

that we will experience a greater number of large rain eveiigther potential source of
uncommon, but signifigamin events iBuricanesAccording tdhe National Oceanic and
Atmospheric AdministratioddCfAA), hurricanes may beconteit more intenseith a projected
10-15% increase in rainfall by the end of the century.
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As weexperiencedn 2016, drought can strain water supplieglatresplantand aquatic
canmunitiesncreasing winter/spring precipitaticadong with warmer weather resultingniore
rain rather than sngus expected to create additional flooding early in the yearnd low-flow in
rivers andstreams in the summe

Figure6. Observed Precipitation Change

For the Northeast United States:
A 71% increase in the amount of

rain that falls in the top 1% events)
from 195806 2012.

Source: US National Climate AssessmetL4
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The observed changes in precipitation are also reflected in chaprgitigitation frequency
estimatesPrecipitation frequency estimates, used to derive design storm starvdarels,

published in 196by the U.S. Commerce Department in a document knows#@g Tléehnical

Paper 40). The National Oceanic and Atmospheric Administration (NOAA Atlas 14) and the
Northeast Regional Climate Center (NRCC) at Cornell University have recently published updated
estimates. The -BP 100-year storm calculated in 1961 is now approximately equal to a 30

year storm as calculated by NR@ad NOAA Atlas 14{MWRA) TR40 figuresare less precise,
reflecting data available at the time. The NOAA 14 and NRCC figures are specific to Newton.

Tablel. Design Storm Estimates

Newton TR40 NRCC
10-year, 24-hour storm 4.56 5.136
100-year, 24-hour storm 6.50 8.886
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Figure7. Projected Precipitation Change
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Source: MA Climate Adaptation Report 2011
The cities of Boston and Cambridge projected fudanglitions for the X@ear, 24-hour design
storm as part of their climate merability assessment$eir projections for increased
precipitation are shown in Table 2.

Table2. 10-year 24-hour Design Storm Projections

Boston Water and Sewe Baseline Precipitation (inches)
Commission (1948-2012) 2035 2060 2100
Medium emission sceng 5 246 5.556 5.766 6.086
High emission scenario ) 5.66 6.0306 6.650
) (1971-2000) 2015-2044 2055-2084
Cambridge 4.96 5.60 6.40

Source: Climate Ready Boston, Boston Research Advisory Group Report, 2016

WHY UNDERTAKR CLIMATEVULNERABILITXSSESSMENDRNEWTOR?

This climate vulnerability assessment is an effort to determiné&eMvicmcommunity asseis
people, natural resources, apbysical infrastructufemay be susceptible to harm from climate
change Climate vulnerabty assessments generally consider:

1 Exposuré whether climate changes will have a negative effect on various assets in the
community.

1 Sensitivity if affected by climate change, how much damage, or loss of function will
occur.

13



1 Adaptive Capacityd sengivity will be lessenear heightenedby the degree to which
there may be ways for the community asset to cope, compendagemnadified, to
adjust to climate changes.

Once vulnerabilities are identified, they can be prioritized according tpefoeived riskhey
presentGenerally, this involves consideringghabability of damage to an asset and the
consequences of damags an example, flooding to a sewer pump station @pen space
might be equally likely, but the pump station would presiyntetye higher priority as the
consequence of failure is ra@evereThisstrategy for considering risk is simaw Figure 8

Figure8. RiskAnalysis
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For the most part, projected climate impacts do not create brand new spmatrer they are

an intensification, increased frequency, or geographic expansion, of existing challenges including
flooding, heat waves and drouglits a resultNewtonalready has significant experience and
expertiseto bring to these challengdaurtler, many initiatives to address climate imppotside
benefits to theCity (tree planting, open space preservation), can help ad@#gebligations

(MS4 permit compliance), @mbatalready identified problems (floodinghthough disruptive

storns may occurat any time, most of the predicted climate changes are happening relatively
slowly over timddentifying future vulnerabilities ngives theCity of Newtortime to plan for

and enact projects and policy changes that will make for a more resdimmunity in the future.

SOCIOECONOMI&ULNERABILITY

Just as some locations in Newton will be more vulnerable to climate impacts than others, it is also
the case that climate change will not affect all residents of Newton edoah. context of

climate change, vulnerable populations include those who may be more susceptible to climate
impacts, and those who will have more difficulty adapting to, preparing for, and recovering from
extreme weather event®ur demographic analysis indicates that alemof identified

vulnerable populations have been growing or are projected to grow overTimese include

seniors, individuals living alone, people of color, young children, and people with limited English
proficiency Socioeconomic vulnerability infloes susceptibility to illness or injury @hcity to

meeto n édsis needs following extreme weather. Individuals can simultaneously experience

14



nmultiple socioeconomic vulnerabilitiet can magnify the extent to which they are affected by
climate chnge.

Socioeconomic vulnerability refers to socioeconomic characteristicinsoafeasnd
race/ethnicitythatinfluence vulnerability to climate change.-irm®@me communities often have
limited access to healthcare serviceslangehigher rates ofininsured people. Leawcome

people are often more susceptible to financial shocks, ganabhcur after extreme weather

and whiclcan have longasting impacts on financial security and the ability to secure safe shelter
and meetmedical needs. Furthesra, people who lack financial resources maye limited

access teransportationThis can impair theaibility to relocate to emergency shelters or away

from areas susceptible to climate impastial isolationanalso influence vulnerabilitgs it

limits access to critical information, municipal resources, and social support systems that can bolster
emergency response. Peopleta most risk for social isolation incltideseliving alone and

people with limited English language proficiency. Reafptolor and undocumented immigrants
may experience social isolation due to historically strained or tenuous relationships with
government officials and first responders.

Environmental conditions can absacerbatethe impact of severe weathddeighbohood
environmental quality has been found to be strongly assoaiatie socioeconomic composition.
Environmental justice commurdtreghborhoods with a high concentration ofilmeme

people, people of color, and people with limited English langpagféciencyd are often more
vulnerable to climate impacthis is because thfe higher prevalese of environmental burdens
(i.e.,noxious and industrial land useg)ich lead to worsened environmental quality and higher
incidencef chronic diseasedousing conditions are also an important facet of environmental
vulnerability Not only are bw-income people more likely to live in substandard hausisgnore
financially challenging for thetm make their homes more resilient to climate changedixd
damage caused by extreme weather.

Newton has many programs that provide services and connect to vulnerable populations. It will be
a challenge to catalogue current efforts and identify gaps in services. Outreadhdmble
populationswill provde valuable feedback regarding concerns and needs. Social connectedness
helps communities prepare for, respond to, and recover from natural disasters. Communities with
stronger networks have reacted faster to meet needs and begin recovery efforts. Aygrowin

body of evidence indicates that social cohesion is a protective health factor as those with stronger
connections typically experience healthier outcomes.

SOCIOECONOMICONDITIONS INEWTON

Demographic information helpentify populations that may hearticularlyaffected by climate

change It can alsgrovide opportunities to build upon existstgengths in order tenhance
resiiencynder st anding a communityds character, so
features ismportantto fully undemanding the implications of climate impacts orcitiesd

population.

15



Age

Newt onds popul ation has been graverithexcgmirggi nce 19
decades. 2 01 0, Newt onds pepn85000,avithiagproxinvatelg % ghildrert o v

below the age offive, and 15% of residents over 65 years of age (Census 20M®. villages of
Thompsonville, Waban, Nonantum, and Newton Corner contain block groups with over 30%
seniorsAccording to th&JAPCo St r onger Regi on 6 Besorwillaataina, i n wi
vibrant economy even as babpomers retreMAPC projects that by 2030
population will grow modestly by 5% to over 89,000 peoflev er t he same peri od
populationwill age. MAPC projects that by 2030, the sempopulation will increase by 63%

(Figure 9)

Figure9. Current Population and Projections

Recent and Projected Population by Age
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As of 2010, 26% of Newt olaliviag alore (Ceres@b0). Besplec o ns i s
65 years of age and older were disproptionately represented in this populatiancounting for

more than 51% + 3% of residents living alone (ACS 2@015). Currently, several block groups

in Newton have more than 25% of their population over the age of 65. These areas are in the
Chestnut HiVillage ard Waban neighborhoods (Figure Ll O'wo block groups nearest to Boston

College have the lowest percentage of population over the age of 65.
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Figurel10. Senior Population by Block Group
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Income

The mdian househdlincoman Newton i$122,080 +/ - $4,102 as compared with $75,389

+/ - $428 for Metro Boston (ACS 202D15). While Newtonas a wholdas wealthiethan Metro
Boston, segments of the population still struggle to meet their basichteeddingo the US

Census (2015), a household income of $24,257 or less for a family of four is considered living in
poverty. According to the ACS%6(+1%) of Newtonhouseholds are living in poverty

Newton, Black residents are more likely to live in poverty than Vésitients (23% + 14%, and

4% £ 1%, respectively, ACS 2012015). Differences in poverty raabetween residents of

other races are not statistically significdnhousehold income for a family of $78,150 is
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considered lovincomeAccording to AC35% (+/- 1.7%) of households in Newton are-{ow
income

It is not reliable to map poverty at the census tract or block group level due to high margins of
error, but it is possible to identify areas where income is lower than tagaige.As shown in
Figure 11 relativelylower income areas of the city include Nonantum, Newton Corner, and
Newton Upper Falls.

Figurell. Median Household Income by Census Tract
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Race and Ethnicity

Newton is becoming more diverse. In 2000, people of eaoe 14% of the total populatiorBy
2010, that number had grown to 20%he percentage of Asian residents increased the most,
going from 86 to 12%.In 2010, 4% of the population was Latino, 2% percent was Black, and
the remaining 2% walsative Americamultiracial, or other raceszigure 12shows the
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percentage of people of color by 2010 census block gréugure 13 displays the country of
origin for residents from AsflS Census 2010)

Figurel2. Percentage of People of Calby Block Group
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Language and Linguistic Isolation

The percentage of Newton households that speak a language other than English in the home has
increased over time. According to the 2000 Census, 23% of households spoke a language other
than English; by 20-2015 (ACS) that proportion increased to 31%6- 3%). As the percent of
households speaking another language at home has increased, the proportion of limited English
speaking households has -dpeakiasg dh auslgleoed Il ds O0d
as OoLi ngui $dusebolithaveg noihausehold mentbers age 14 or older who speak

English very well. Other languages spoken at home include: Chinese languages (5,470 * 660),
Spanish or Spanish Creole (3,153 + 245), Russian (2,96393), and Korean (1,193 +219).

In Newton, Asian and Latino residents are much less likely to speak English very well than residents
of any other race (29% * 3% and 14% + 4% respectively, ACS 2a@115). City records for

households with flood damage in 0ihdicatedthat 2.5% of respondents éfsianbackground

and 2.5% ofrespondents dRussiabackground hadlifficulty communicating in English. Reliable

data regarding geographic distribution of residents based on language and linguistic isolation

are notavailable.

Figure13. Country of Origin for AsiarResidents
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Figurel4. Language and Linguistic Isolation
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Thedemographic analysis provides indications of where higher concentrations of vulnerable
residents may be locatedfet it is important to recognize that residents with heightened

vulnerability to climatenpacts reside throughout théyCi

CLIMATEMPACTS ONPUBLICHEALTH

Climate change is expectedhave animpacton public health acrosocioeconomic status and
geography. Extreme weather evensnincrease stress, which can worsen or cause new physical
and mental health conditiosn i ndi vi dual s vul nerability
change is influenced by personal beioas, environmental quality, housing quality, social
connectivity, and access to resoutgesioeconomic characteristics may limit access to information,
medical equipment, and healthcare. {ioeome people and linguisticaibplated households are

mostvulnerable to this threat.

Seniorsyoungchildren, people with disabilities, and people with-@xesting health conditions,
are most physically vulnerable to the health impacts of climate chadiyeduals with physical
mobility constraints, suchpa®ple with disabilities anseniorsmay need additional assistance
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with emergency response. In Newton, approximately 8% + 1% of the civilianstitutionalized
population has a disability (ACS 202D15). As the population in Newton ages, it is likiefy

the percentage of the population with a disability will iseMassachusetts, over 20% of the age
65 to 74 population has a disability, that figure jumps to nearly 50% for those 75 and &yer.
comparisonjust over 10% of adults age8b to 64 hawe a disability.Reliable data regarding

the geographic distribution of residents with disabilities is not available.

Prolonged periods of higher temperatures will occur all over the City and will be magnified by
oheat 1islands6, h éutaredsusualaiv\dlage ecentats. Tthese Iviegliny
those areas, and those without@anditioners will be disproportionately affected. Exposure to
mold and vecteborne illnesses are additional climagtated concerns. Public health strategies
ovetap significantly with those designed to address social vulnerability and strategies for
improved heat and flood protection included inBugt Environmesgction.

Extreme Heat

The projected increase in extreme heat and heat waves is the sourceobflumi&ey health
concera related to climate changeeat was the leading cause of weather fatalities in the United
States over thpastdecade(Figure 15. As noted earlier, thdlortheast Climate Science Center
projects 24 to 85ays over 90F, and .84to 21 days overl00°Fannually by the end of this
century.

Figurel5. United States Weather Fatalities
Fatalities by Hazard, 2006-2015
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Source: EPA and NOAA

Prolonged exposure to high temperatures can causedlastd illnesses, such as heat cramps,
heat eXhaustion, heat stroke, and death. Heat exhaustion is the most comrnelateebiliness

and if untreated, it may progress to heat strdReople wh@gerformmanual laborparticularly
those who work outdooese at increased risk for heaglated illnesesProlonged heat

exposure can also exacerbapee-existingconditionsncluding respiratory illnesses,
cardiovascular disease, and mental illne§3®s senior population is often at elevated risk due to
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a high prevalence of prexisting and chronic gditionsPeople who live in older housing stock
(as is often the case with public housing), and in housing without air conditiorimgydese
vulnerability tcheatrelated illnesse$ower failures are more likely to occur ithgr heat waves,
affectirg the ability of residents to remain cool during extreme hedividuals with prexisting
conditions and those wrequire electd medical equipmembay be at increased risk during a
poweroutage Loss of refrigeration can result in feookrne illnesseif contaminated food is
ingested.

Extreme heatancontribute to greater levels of ground level air pollution and allergéres.

poor air quality and high humidity that often accompany heat waves can aggravate asthma and
otherpre-existing cardiovascul@onditionsAnyone who does outdoor physical activity during

hot days with poor air quality is at increased risk for respiratory illn@ssncome people and
people of colomay also be at increased risk because these populdtanesa highe

prevalerce of chronic diseasé/hile Newton residents are hospitalized for asthma at a lower

rate thanare Massachusetts resideassa whole hospitalizations for Black and Latino residents

are higher than for White and Asian/Pacific Islarglin Newton (Figures). Data for Native
Americans, two or more races, and other races were not avaiibigarly, Newton residents

have a lower rate of hypertension hospitalization than the Massachusetts average, but residents
of color are hospitalized for hypertensionaahigher ratethan white residents (Figure)1Data

for hypertension hospitalization rates for Latinos, Native Americans, two or more races, or other
races were not available.

Figurel6. Asthma Hospitalization
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Figurel7. Hypertension Hospitalization
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Due to what is termedrethe whe anoredarBsurfioeed ad€f aod
(pavement and roofs) will experience even hotter temperathesse surfaces absorb heat

during the day andelease it in the evening, keeping nighttime tentpesa warmer as well.

Figure 18displays land surface temperatuterived from satellite imagergn July 13, 2016

when the high temperature at Logan Airport wa¥9R is important to note that air teerature

just several feet above the groudidfers from ground temperature. The range of land surface
temperatures is much greater than that of air temperatures. Black pavements can attain
temperatures far higher than the air temperature several feetalioe ground. In contrast,

vegetation or water can be much cooler than air temperaturestidas temperature people
experience will not be as hot as the hottest temperatures shown, nor as cool as the coolest areas
shown.

The temperature display reals that the dttest areas in Newton coincide, for the most paitfy

locations that are zoned for commercial and industrialdigen the generally suburban nature

of theresidentialareasin Newton, this is not surprisifilgere are, however, someidesntial

locations, particularly the multisidencezoned areas in Nonamtt hat are i denti fi e
S p a past of thehottest 5% of land area ithe MAPC regionResidential locations adjacent to

business or industrial areas alongMuessPike andelsewhere are included in the identified hot
spotsFigure 19and the accompanying Tabledentify critical facilities in hot spot locations.
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Figure19. Critical Facilities in Temperature Hot Spots
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Hot spots identify the hottest 5% of land area in the MAPC region.
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Table3. Critical Facities in Temperature Hot Spots

Facility

Location

Type

Avalon at Upper Falls

99 Needham Street

Affordable Housing

Avalon at Chestnut Hill

160 Boylston Street

Affordable Housing

Chestnut Street

1202 Chestnut Street

Affordable Housing

West Street

19 WestStreet

Affordable Housing

Newton Homebuyer Assistance Progran

12 Green Court

Affordable Housing

Scattered Sites

457 Washington Street

Affordable Housing

Genesis House (Genesis II)

295 Adams $tet

Affordable Housing

1137 Wahington

Army National Guard Armory Sreet Armory
ég%‘g Academync/ West Newton 25 Lenglen Road Child Care
Closeto Home Children's Center, Inc. 144 Bridge Street Child Care
Little Red Wagon Playschool 56 Winchester Street | Child Care
Newton Community Service Centers 492 Waltham Street Child Care
Golden Days Children's Center 66 Needham Street Child Care
The Evan Baptist Church 23 Chapel Street Church
Italian Pentecostal Christian Church 150 Lowell Avenue Church
First Baptist Church in Newton 1299 Centre Street Chuch
Sacred Heart Church 1321 Centre Street Church
Lutheran Church of the Newtons 1310 Centre Street Church

Verizon Telephone Building

787 Washington &tet

Communication Tower

NEW TV

23 Needham $¢et

Communication Tower

Newtonville MBTA stop

Commuer Rail Station

Newton Center Municipal Lot

797 Beacon Street

Distribution Site

Austin Street Municipal Lot

34 Austin Street

Distribution Site

Our LadyParish Parking Lot

573 Washington Street

Distribution Site

Newton Police Headquarters

1321 Washingtn
Street

Emergency Operations Centg

Rumford Avenue Recycling Center

125 Rumford Avenue

Hazardous Material Site

Silent Spring Information Center 29 Crafts Street Library
Newton History Museunhibrary 527 Washington Street| Library
Higher Education Centé.ibrary 55 Chapel Street Library
Crafts Street DPW Yard 90 Crafts Street Municipal
Newton District Court 1309 Wahkington St Municipal

Albemarle Field House

250 Albermarle Road

Municipal Facilities

Newton Communityservice Center

492 Waltham Street

Municipal Facilities

Carr School

225 Nevada Street

Municipal Facilities

MBTA Riverside Line Electric Station 1

389 Grove Seet

Power Substation

Burr School 171 Pine Street School
EDCO CollaborativeN.E.W. Academy 429 Cherry Street School
Fessenden $ool 246 Waltham Street School
Trinity Catholic High School 575 Washington Street| School
Newton South High School 140 Brandeis Road SchoalShelter
Solomon Schecter Upper School 125 Wells Avenue School
Jewish Community Day School 25 Lenglen Road School
Angier Elementary School 225 Nevada Street School
Newton North High School 457 Walnut Street School

*Items shown bold are also listed in Table & potential flooding locations.
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IncreasedPrecipitation &looding

As previousiyoted dimate changesiexpected tdoring increased precipitation and changing
precipitation patternto Massachusetideaver winter and spring storms can cause localized
flooding andwater damage to building® and theformation of moldChronic mold is an existing
problem n Newton, particularly in public housisenior housingnd inbuildings built before the
1980s Mold triggersallergies and respiratory illnessssch as asthm@me strains of mold
release airborne toxingalledmycotoxins, which caause mold togity. Mold toxicity can
influence the function of internal organs, the nervous system, and the immune system.
Heavy precipitation and flooding can also leadhiealththreateningvater contaminatign
includingoacteria, viruses, and chemicals that caas&rgintestinal diseases, dermatological
conditions, toxicity/poisoning, and other illnesseavy precipitation can cause pollutants to be
washed into water bodies and can also overwhelm infrastructure, leading to sewagp$ack
and overflowsOften pe@le come into contact with contaminated water whéods ontaheir
property, butcontict with contaminated water througécreationcan be dangerouso. In recent
years, Crystal Lake has experienced closures due to high E. coli and cyanobactesif leve
water damage results in a losspmiwer,residents could be disconnected from telecommunications
during a medical emergengyutting at riskesidents reliant on electric medical equipment.

Vector Borndlinesses

Vectorborne ilinesses are thoseat stem from contact with vectors sucha@juitoand ticks

The spread of vectdvorne ilinesses is influenced by vector type, weather conditions, built

environment conditions, and human behavioral factors. The two mostmosgudgdorne

illnessef Massachusetise easternequineencephaliti§EEE) and/est Nilevirus(WNV)

Mosquito speciggesent in Newtohave been found to carry WNMAs climate change is

expected to bring heavy precipitation events (which increase areas of standingasmdter

warmer temperatures is expected that mosquito populations will grow and that the transmission
season will extend beyond ttaditional latespring through early fallwarmer temperatures

alsbaccel erate a mosquitodmyrates.f ecycl e and incre;

Tickborne illesses, particularly Lyrdeseasepabesiosis, andnaplasmosis haueeen on the

rise in MissachusettSrom 19912014, there has been an average increase of 59 cases of Lyme
disease per 100,000 people (Figure 20Winter frostplaysan important role in limiting tick
populationswarmer winter may lead to more nymphs survivittgthe spring months with
mosquitos, waer temperatures can lead tonger transmission seasons as liegs toseek

hosts earlier in the seasditk populationghrive with increased precipitation and hutyidnd

may be more susceptible to annual fluctuations in precipitation than moshaitdassachusetts
State Hazard Mitigation and Climate Adaptation Plan notes that toxins in the invasave ze
mussel could have health impacts if eaten by humaaddition, theyote that the invasive Tree

of Heaven can cause allergic reactions in humans.

Forecasting the spread of vectmorne illnesses and estimating risk due to climate change is very
chdlenging, due to multiple factors at pldyor example, research suggests that heavy
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precipitation in urbanized areas could actually reduce mosquito populations by flushing
underground breeding habitat. Further, vector populdisirs and rangere deperdent on the

size and range of their host species,(iregratory birds, mice, and deer), which may shift as the
climate changes. As the climate gets warmer, tropical vector species may expand their ranges
north which could bring with them vedborrne ilnesses not typically found in thertheast(i.e,
dengue fever or chikungunya). As vebtmne disease outbreaks occur globally, residents may
import vectoiborne illnesses acquired during trips to other countries.

People who spend a lot of time outdts, or live clos® vector habitats, are at greatest risk of
exposire to vectotborne illnesse3he ability to protect oneself from mosagiitone illnesses has
been associated with socioeconomic status via housing cohttitiselolds that can affoedr-
conditioning and maintenance of windows/screens are less likely to come into contact with
mosquitos in their honTdose most likely to experiersayerevectorborne illnesses are children,
people over the age of 50, and people with compromised iraraystems.

Figure20. Lyme Disease Incidence

Change in Reported Lyme Disease Incidence in the
Northeast and Upper Midwest, 1991-2014

Total increase in cases per 100,000 people:

0 20 40 60 80 100 Trend not able
to be calculated

Data source: CDC (Centers for Disease Control and Prevention). 2015. Lyme disease data and statistics.
www.cdc.gov/lyme/stats/index.html. Accessed December 2015.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.
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NATURALRESOURCES ANDLIMATERESILIENCE

N e w ts aatutal resources lessen climate impacts by abseantihgtoringcarbon dioxide and
by serving vital protective functiodMany ndural resources whie challenged by heat, drought
and storma Forests, open space, wetlands, rivaral streamserveimportantfunctionsfrom
providingclean drinking wateto flood contralto givingrelief from extreme heaHealthy
ecosystems lWbe more resistant tstressea changing climate may bring, includdigease,
invasive plantand storm damageHealthy ecosystemill alsobe better able toprotect against
heat and floodingNatural resource cons@tion and preservation cgmovide economic
benefits, forindividuas and theCity, by reducing the costs associated with addreskintage
fromclimate impact#\s an example, utilizing natural areas to absorb stormwater can reduce the
need for costlyollution abatement anfbr stormwagr infrastructure

Mitigation

Climate mitigation refers to efferto reduce or prevenhe emissionf GHGs.Newtod s f or est e c
areas and treeprovide significant mitigatiomrees helpeduce the amount of carbon dioxide in

the atmosphere becautieey absorb carbon dioxide from the air and convert it into carbon that

is stored in their trunks, rqated foliage. In 2005, forests throughout Massachusetts were

estimated to sequester nearly 85 million metric tons of carbon, or about 13.3% of all carbon

emssions in the regiofrees also reduce emyy demand from air conditionenghen they directly

shade buildings

Protection

Heat

Our natural resources provide protection from clirttatsatsin a wide variety of waysTrees

are important irmitigatingtheimpact of heat wavesAccording to the EP#uburban areas with
mature trees are 4 degreescooler than new suburbs without tr&mded surfaces can be 25
40 degrees cooler than the peak temperatures of unshaded suféegpstated surfaces of all
typesare cooler than pavement and rooftops.

Flooding

As will be detailed in following sections, floodinglisady a significant issue Newton and one
that is projected to worsen with climakange Existing wetlands, as well as forests and other
open lands, soak up and store rain waters, reducing flooding to streets and Mairgaining

open spae in floodplains allows the lamal absorb the brunt of flooding without impact to homes
and infrastructure

Treesalsoabsorb remarkable quantities of pretgtion. Research has shown that a typical
mediurrsized tree can intercept as much as 2,380 gallons of rain per(&DA Forest Service)
Intercepted rainfall lands on tree leaves and is stored or evaporated back into the atmosphere.
This reduces tlstamwater runoff and flooding.
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CLIMATHMPACTS ONNATURALRESOURCES

Natural resources can be adversely affected by climate change, and changes in natural resources
can compound effects of climate change. One key concern in Newton is the continueedsss of t

to development and the loss of street trees to disease and gas leaks. Trees play a critical role in
mitigating climate change and cooling local areas. Compromised water quality, extremes of

water quantity, and resulting impacts on aquatic life are afsconcern. The critical role of

natural resources in climate change mitigation and climate adaptation cannot be overstated and
is addressed throughout the report.

Aquaticand WetlandResources

Aquatic resources will lzéfected by warmer temperatureand by changes in the timing and
amount of precipitatiofRain hasa negative effect on water qualifypecause ifluskesground
pollutantsd everything from dog wast to oils on the road, to saiddnto riversstreamsand
ponds Large rain events carlsocausesewage overflow into waterwayshensewer systems
become inundated with rainwat@nd unable to handle thigbow. Finally, large rain events ga
increase erosioand scour stream beds.

The combinedffectsof washing nutrients into lakes and g@and warmer summer temperatures
may lead to an increase in the growth of aquatic vegetagoich growtlan deplete dissolved
oxygen and lead to dieoffs of aquatic animal\dditionally, excessive aquatic vegetation can
make water bodies unpleasant fi@creational use. Algae blooms can désaal to growth in

toxic bacteria that makes water bodies unsafe for use by humans and pets.

An increase in summer heat and drought, combined with earlier sprafigdwe to warmer
temperatures and a shift fromaw to rain, can lead to warmer waters and seasonaflaw or
no-flow eventsn rivers and streamShallower waters and warmer temperatures also lead to low
levels of dissolved oxygewith negative effects on fish speciéslry conditions persist, dends
could shrink in area or lose some of their absorptive capacity and be more prone to runoff and
erosion.

According to the Open Space and Recreafan, Newtod aquatic resources include 14 lakes

and ponds, 22 streams and brooks, and the Chanes,Rmounting to 276 acres or 2.4% of

New onds totalt atrela.25Mtdamals for an additional
These resources have been heafilgcted by developmentVetland acreage has been

reduced to less than 20% of the approately 1,470 acres existing in 1897, and water quality

has been compromised by stormwater runoff.
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Figure21. Natural Resources and Level of Protection for Open Space
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As part of compliance with tiederal Clean Water Act, Masshusetts must evaluate whether

water bodiesmeet water quality standardés showin Table 4int h e  ZFihdl dsting of the
Condition of Mass ac Bactorst3a5®k)031AM%ad 363(dyof tReuCleanu a nt t
Water Actd most of theassessediater bodies in Newtodo not meet water quality standards

for E. coliphosphorousnd other impairmentslammond Pond has not been assessed for all

uses, but was identified as attaining uses including: Aesthetic, Fish Aquatic and Wildlife, and
SecondaryContact Recreatio@rystal Lake was not assesddce wt ondés ot her strea
are not included in the assessment.
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Many of these impairments may be further exacerbated by cliocteitagesNewton has made
significant investmemtswater quality In particular, through elimination of illicit and indirect
connections, the City estimates it has reduced 4,500 gallons per day of sewage thatlprevious
entered storm draingVetlands and their buffer areas are protected under the Wetland
Protection Act asell as byCity ordinanceApproximately 77 acres of wetlands are located in
protected open space.

Table4. Water Quality Impairments
Waterbody Impairment
Cheese Cake Brook | dissolved oxygen saturation, E. coli, phosphorous, elgaisgrowth
South Meadow Brook dissolved oxygen, E. coli, phosphorous, turbidity

Bulloug® Pond excess algal growth, nutrient/eutrophication

Sawmill Brook dissolved oxygen, E. coli, orgaerrichmenisewage), phosphorous,
chloride turbidity

Charles River E. coli, nutrient/eutrophication, phosphorous, DDT, PCB in fish tig

Forests and Trees

Warming temperatures are expected to change the composition of forests as trees adapted to
more northern climates decline and those adapted to warmetadiinarease in abundandes

an example, maples are expected to decline, while oaks become more abundagasing

intensity and frequency of weather events, including ice storms, drought and wildfire, can weaken
and damage treed-orests may also belgact to new pests and diseases brought by warmer
climates.

The City estimates that approximately 20% of its land is Open Spaceincludes protected and
unprotected private and public larfBligure 2). The Open Spacand RecreatioRlan(OSRP

identfies larger wooded areadncluding the Webster Conservation, Hammond Woods and
Temple Mishkan Tefila land in Chestnut Hill; East and West Kessler Woods, the Saw Mill Brook
Conservation Area and Bald Pate Meadows in Oak Hill; Auburndale Park and FlondolWlea

in Auburndale; and Dolan Pond Conservation Area in West NéMese larger and connected
areas are valuable as they provide greater resilience and protection for plant and animal
species impacted by climate changes.

TheOSRRnNdicates that there arapproximately 1,200 acres of forestddnd butnotes that this
acreage has declined by over 20% in the last 25 yedt®eOSRRites an even steeper decline
in street trees, down 35% to approximately 26,000 trees from 40,000 in the early 1€igs.
officials estimatdNewton is currently losing gttérees atthe rate of800 per year.

Using tree canopy data create by the University of Vermont based on remote sensing data, we

estimate that tree canopy covet8% of total land inNewton(Figure 22. Table5 provides tree
canopy data by land use category.
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The USDA Forest Service has created a-paeewedweb-basedsoftware tool called-Tree

that quantifies the value of ecological services trees proVigeiTree software estimates the

value of carborstorage, air pollution removal, and stormwater runoff reduction provided by
trees.Ther estimates underscore the value and importance of forests and street trees in providing
climate mitigation and resiliendéne estimatkvalue of carbon storageinNewin 6 s t r ee can
exceeds $22 million, while tlestimatedvalue of annual carbon sequestration (tree growth minus
loss due to decomposition and mortality) is over $600 B80mates of annual air pollution

removal include 2,848 pounds of carbon monoxi@e467 pounds of nitrogen dioxide, 208,445
pounds of ozone, 15,158 pounds of sulfur dioxide, and 36,881 pounds of particulate fhaitter.
stormwater runoft Tree estimates that 90 million gallons per year is avoided due to transpiration
and interceptionforainfall. The value of theeduced runoffs estimatedt over $800,000

annually Information on the methodology fbese estimatas available at
https://landscape.itreetools.org/references/

Figure22. Tree Canopy

I Tree Canopy
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Table5. Tree Canopy and Land Use

Land Use Sqg. Miles | % of Total Tree Canopy | Land Use %
RESIDENTIA 4.8 55.5% 51%
OPEN SPAC 1.8 20.6% 17%
RIGHT OF WA] 1.2 14.0% 16%
INSTITUONAL 0.3 3.1% 4%
COMMERCIA 0.2 2.4% 5%
GOVERNMEN] 0.2 2.1% 3%
INDUSTRIA 0.1 0.8% 1%
TOTAL 8.7 100% 100%

Source: MAPC and Trust for Public Land with the U. Vermont Spatial Analysis Laboratory

CLIMATEHMPACTS ON THBUILTENVIRONMENT

Hoodingand theBuilt Environment

In many instancgsotentialimpacts ba warming climate do ngiromptentirely new challenges,
but rather exacerbate existing concerrdis is certainlyelcase regarding the projectidhat
significant rain events will increaseiensity and frequency over the next centblyodingand
stormwater managemeate already key concerato whichthe Citydevotesconsiderable
resourcesThe 2013 Newton Hazd Mitigation Plan identifies nitecations of special flooding
concernNewtin 6 s St dnfrastmcurdémprovement Plan 2018 a comprehensive review of
Newtonds 320 mil es ThéPlahdentifiesavgredditionalflocadized r uct ur e
flooding areasand prioritizes 32 culvert and 16 stream improvement projdetsy of the
locations are alongurface waterwaysncluding the Charles Riveg awmill, Cheesecake,
South Madow, Cold Spring and Hammond Brooks, andgkfid3ond, but they also include
manyareas of poor dainage notassociated witfood zones owisiblewaterways.

Rainsrms that occurred in March 2010 provide redata for considering flood impacts in
Newton.Figure 23shows the United States Geological Survey gage record for March and early
April 2010 on the Charles River in Wellesley, justre@s of Route 9 and the Metropolitan
Circular DamTheriver peaked at 5.87 feet on April 3, 2010.

Floodingfromthe 2010 storm was significatite last time gage heights exceeded the 2010

record was thirty years ago in 198This long gap betweeditpoding incidentsnay give the

impression that a storm the magnitude of 2010 is exceedinglyYateage records from 1960

to the present reveal that peak flow has exceedeel 2010 recordourtimes. That is, Charles

River flowthe magnitude of 2010 or lger has happenedn average, every 11 years since

1960. This matches fairly closely the FEMA Flood Insurance Study for NorfolKZDa&nty

calculation that the 10% chance flood will yield a flow of 1,965 cubic feet per second Kefs).
flowrecordedat he USGS gage on April 3, 2010 was 2,1
calculation for the 10% chance flood.
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Floodingfromthe 2010 storm was significant
the last time gage heights exceeded the 201
record was thirty years ago in 198This long
gap betweenflooding incidentmay give the
impression that a storm the magnitude of 20|
is exceedingly rareYet gage records from
1960 to the present reveal that peak flow ha
exceededthe 2010 recordfour times. That is,
CharleRiver flowthe magnitde of 2010 or
larger has happenecn average, every 11
years since 1960This matches fairly closely
the FEMA Flood Insurance Study for Norfolk
County(2015) calculation that the 10% chanc
flood will yield a flow of 1,965 cubic feet per
second (cfsTheflow recorded at the USGS

2 KIG A& SH NEMm i 2
CKS GSRSINWAA22RE A
flood that has a 1% chance of happening in
given year. In realityg 100year flood could
occur two years in a row, or not at all for 100
years. But each year, there is a 1% chance i}
will occur.

The .2% chance flood = 500 year flood
The 1% chance flood = 100 year flood
The 2% chance flood = §6ar flood

The 10% chance flood = 10 year flood

The 100year food zone is the location where
there is a 1% chance of flooding each year.
the 500year flood zone there is a .2% chanc

2
3

gage on April 3, 2010 was 2,170 cfs, or of flooding each year.
slightly higher than

10% chance flood.

f or

Four additional rain events between 1982 and 2001 didinotease flow in the Charles River as
significantly budid reault in the payment of 24 to 52 flood insurance clamisewton The

Charles River has a large watershed and tends to rise slowly during-tengdtooding events.
However, Iboding h Newton neighborhoods will also occur during shorter duhégioiménsity
stormsThe four rain events ranged from a little over 4 inches in two days (24 claims in 2001) to
almost 8.5 inches in two days (52 claims in 1996). Raiecaltds are from the Blue Hill
Observatory in Milton.

While the 2010 rains were signifieg they did not approach the magnitude of rainfall produced
by Hurricane Diane in August 19%&infall from ane, recorded at the Blue Hdbservatory,
totaled 13.76 inched 9.93 inche®f which felin 24 hoursThe Wellesley stream gage did not

exig in 1955, butrecords from the USGS gage on the Charles River in Dover give an indication
of the impact of Hurricane Diane relative to the 2010 storm.

At that location,lbw was 15% higher (2,790 cfs in 2010 vs. 3,220 cfs in 198%.flood gage
heightwas more than a foot higher (8.05 feet in 2010 vs. 9.24 feet in 196®arly a storm the
size of Hurricane Diane would cause damage far exceeding that experienced inA20ddl be
discussed in following sections, a storm the magnitude of Hurricaaevdudd also likely

produce greater flooding and damage today than it did in 1955, due to the amount of
development that has taken place in the past sixty yd#is.may be less true along the Charles
River, where Army Corp$ Engineertand purchasesithe 1970s and 80s have preserved
natural storage.
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Figure23. March 2010 USGS Charles River Gage
Newton: March/April 2010

USGS 01104200 CHARLES RIVER AT WELLESLEY, MA

=

Gage height, feet
N
L]
1]
-]

3,50
3.008
Har Har Har Apr
13 28 27 a3
2018 2018 2018 2018

— Gage height B Heasured gage height
== Period of approved data

Blue Hill Observatory precipitation recorddarch 2010
March 13: 1.60 inches March 23: 2.52 inches March 29: 2.65 inches

March 14: 4.95 inches March 30: 2.92 inches
March 15: 2.86 inches
Total: 9.41 inches Total: 2.52 inches Total: 5.57 inches

As showim Figure 25the FEMA flood insurance claims from March 2010 account for more than
twenty percent of the totalumber opaid insurance claims, antbre than on¢hird the value of
claimgaid since 1978Yet insurance claims represent only a fraaticactual damages.

According to storm records in the NOAA Storm Events Databaséhanor€0 homes and 25

City buildings were damaged by flooding. City officials suggest that the number of homes
affected by flooding may have been closer to 2,08&cause the 2010 storm was a federally
declared disaster, property owners without flood exsce were eligible for limited

reimbursement for damages. Uninsured property ownersékadly threetimes the number of
claimsas those with flood insurantteshould also be noted that FEMA did not fully reimburse the
uninsuregroperty ownersCity damage estimates, which were available for roughly 85% of the
uninsuredwners, totaled over $3 million, or nearly ten times the amount reimbursed by FEMA.
City officials also estimate that damages to businesseswell ovei$1 million.
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Figure24. Selwyn Road, Hurricane Diane 1955

SourceJackson Homestead and Museum

Figure25. Newton Flood Damage Claims

The Cost of Flood Damage
A Total claims: 1978 through January 201 7FEMA flood insurance paid 2¢&ims
- $1.7 million in damages
A One stormy month: March 2010FEMA flood insurance paid 70 clain$672,843
in damages
A Plu$2 FEMA reimbursed 209 uninsured property owners $338,527 in damages,
City of Newton was reimbursed $364,723 for damages (75%equest)

Lyons Field, Auburndale, March 15: Source Gail Spector

38




City officials also note that short durattogh intensity storrhave caused flooding the past.
City staff reportthat this type of storm tends to cause floodihghoke points esed by
stormwater drainage facilities that are unable to handlevitiemeof rain over a short period of
time.

Flooding and Developmeratierns

Newtonfaces significant challenges in addressing floodihgse challenges are commonplace in
cities andawns where, over time, development has changed watershed drainage characteristics,
re-rerouted or placedrooks and streamas culverts, antilled natural floodplais.As shown in

Figure 26 with development comes an increase in impervious suffaeassult, the watershed
hydrology is changed.ess rainfall reaches streams and rivers through groundwater infjltration
but nstead reaches waterways through overland ruReffioff is directed to storm drains and
reaches waterways much more quickly, cqasinncreaseni flooding as shown in Figure.27

Figure26. Development and Rainfall
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Figure27. Development and Stormwater
Effects of urbanization on volume and
rates of surface water runoff
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(the area wnder the curyes)

Source: Adapted from Drainage Manual, Roads and Transportation Associaifd@anada, 1982

Historic Developmentiewton

An 1892map of Newton(Figure 28 identifieso ar e as r e q udincludmgondsr ai nag e
streamsand wetland areasInstriking contrast, Figure 20e pi ct s tceowhiegadds sur f a
wetlands the vast majaty of the 1892 wetlands and waterwayare no longer visibleAs

describedn theOpen Spaceand RecreatioRlan(OSRP) many Wwetlddds artd pamds

have been drained and filled, and streams culverfddof the 22 brooks and streams have been

at least partially culverted or alteredVetland acreagehas been reducetb less than 20% of
theapproximately 1470 acresthat existedn 1897. As noted in th© SRPmuch of the alteration

of water resources took placederdevelopment presswser for perceivedhealthreasonsOne
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@ Damages 2010
O Repetitive Loss Sites MAPC
® Flood Claims
C D Locally Identified Areas of Flooding

"

The flood claim locations are enlarged to comply with federal privacy requirements.

measure of these alterations is the 17 miles of underdrains that weraectedgo facilitate the
installation of sewer lines during the 1800% underdrains were installed indiging areas to
lower groundwater in order to install the sewer lines on dry soil.

The 1892 map and the current map have been amended to idémtdyions of 1) FEMA flood
insurance claims, 2) FEMA claims paid in 2010, and 3) localized flooding areas identified by the
City. Placement of the flooding locations on the 1892 map reveals that radlasfythese

locations are close to former wetlandsolverted stream
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Figure29. Newton 2017 with Flood Claims
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The flood claim locations are enlarged to comply with federal privacy requirements.

While flooding does occur FEMAlood areas, there are many more flood damagedtions
outside of mapped flood areag&sdemonstrated by th&892 map many of these locationsgay
be related to flood sources that, although no longer visiblestdleevealed by their impacilhis
has important implications for understanding and egking floodingnlocations outside of
flood zonesresidents and officials are noécessariljorewarned ofthe potentialfor flooding
Regulations that would protect against flood damage do not apptyan example, buildings in
flood zones must compplith building coderequirements that preclude basements.
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An additional challenge to identifying potential flaogllocations, ithe 320 miles oNewton

drainage infrastructure, the vast majority of which is buried undergrdsingdted previously, the

City is making a significant investment in evaluating and improving its stormwater infrastructure.
100,000 linearfeet of the mostritical infrastructure has been prioritized for evaluation

identify potential emergencies and plan improvemaigtisthe condition of most of the drainage
network is unknowAs a result, there is the potential for flooding in unexpected locatien®

aging, or potentially failinginfrastructureFlooding along the MBTA Riverside line in 2010,
described in the MBTA 8eaq, is an example of damage due to unexpected drainage failure.

Flooding andCriticalFacilities

In this report, we utilizmodels tgrojectwherefuturesea level risenay changdlood locations
and depthso date, howeverno simila mappingof potentialfuture inland flood zonas
available. There are particular challengesprojecting futurénlandfloodingand damages
includingvaryingimpacts when rain falls on diyozen,or satuated land;and varyingimpacts
betweenlong and shorduration rain events:looding associated with storm drainage
infrastructure ialsoparticularly diffcult to predit

Yet there are way$o assess and consider future vulnerabitii@smightresult from increases in
precipitation Reviewingextreme eventshat may become more frequent, such as the 204:0n,
isvaluablefor identifying where damage occurred and wherenght have extendechad

rainfall amountbeengreater. FEMA mapped 50§ear flood zonesand relatively flat land
adjacentto flood zonesan bereviewed for vulnerabilityunderstandhg the condition and
locationof culvertsand storm draings importantbecause otheir potentiafor blockages and
failure. Further, adiscussedbove, the location dbrmerwetlandsis an mportant indicator of
potentialfloodinglocations

According tdNewtonofficials,25 of 78 City facilities flooded in 2010ln a number of the

locations flooding was minor, either because protective steps had been taken previously, or
because water depthwere limitedNevertheles$\ewtoncalculates damage to its facilities
totaled over $690,000. As previously discussed, officials estimate that damages to homes and
businesses exceeded $4 million from the 2010 storm alone.

Figure30 and the accompanyinfiable6 identify critical facilitiegn locationshat may be subject

to flooding.These include) flood zones 2) City-identified flooding areas3) in proximity to

previous flood claims, ad facilitest hat coi nci de wi t h derdifieckims r e qu
the 1892 map of Newon.These categorieserve agproxiesfor identifying locations that may be

subject to flooding ngwer in the future as a result of larger storiVe do not have the capacity

to predictmore precisely wheriturefloodingmay occurOnly 30% of the listed facilities are in
currentFEMA flood zoneS§5% are listed solely because they are in historic wetland areas.

Facilities shown in bold are alscatedi n t e mp e r a 6(see Eigure h9anhd Tab@8t s
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Figure30. Critical Facilities, Flood Zones, Identified Flooding Areas, and Historic Wetlands

Table6. Critical Facilities and Potential Flooding Indicators

Flood City- Proximity Owai\trLap
Critical Facility Location Type Zone Identified | to a Flood Historic
Flooding Claim
Wetlands
831 Boylston Street Affordable Housing X
73 Walnut St #3 73 Walnut St Affordable Housing X
Albermarle Road 470 Albermarle Road | Affordable Housing X
Avalon at Chestnut 160 Boylston Street Affordable Housing X
Hill

Avalon at Upper Falls | 99 Needham Street Affordable Housing X
Beacon Street 1115 Beacon Street Affordable Housing X X
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