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Vulnerability

Based on the above metrics, a hazard indéixg was determined for each hazard. The hazard
index ratings are based on a scale of 1 through 5 as follows:

17 Highest risk
271 High risk
37 Medium risk
47 Low risk
57 Lowest risk

The ranking is qualitative and is based, in part, on local kn@eledl past experiences with each

type of hazard. The size and impacts of a natural hazard can be unpredictable. However; many of
the mitigation strategies currently in place and many of those proposed for implementation can be
applied to the expected natiihazards, regardless of their unpredictability.
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Table4

Hazard Identification and Analysis Worksheet for Boylston

Tvpe of Hazard Location of Probability of Imoact Hazard Risk
yp Occurrence  Future Events P Index Rating
Flooding Medium Low Minor 3
Severe Snowstorm
/ Ice Storms/ Large Very High Limited 2
Nor 6eas
Severe ,
Thunderstorms / Small Moderate Minor 2
Winds / Small Moderate Limited 2
Tornadoes Small Very Low Limited 4
Hurricanes Large Low Limited 3
Wildfire / Brushfire Medium Moderate Minor 4
Earthquakes Large Very Low Minor 5
Dam Failure Small Very Low Limited 4
Drought Large Very Low Minor 4
Extreme Large Moderate Limited 4
Temperatures

Source:based orMassachusetts SaHazard Mitigation Plan, 2013nodifiedto reflect conditions ifBoylston

4.2 Floodng

Hazard Description

Floodingwas a limitedhatural hazardhreatidentified by local officials irBoylston. Flooding is
generally caused by hurricanes, norbdeasters,
change has the potential to exacerbate these issues over time with the potential for more severe
and fequent storm and rainfall events. There are several different types of flood Hafraits
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stormwater inundation and poor drainage infrastructure to riverine flooding and storm surges to
dam failuresThe local team noted beavers have caused isolatéteprs in parts of towrlhe

most extensive damage would result from dam failure. However, the most frequent flood threat is
due to riverine and stormwater flooding.

Location

Flooding and flooeprone areas iBoylstonarelimited. According to a GIS anadys performed

by CMRPC, therare125 parcelsin Boylstonthataresusceptible to 10§ear floods with 17 of

them containing structure$tuch of Boylstonis upland, away from rivers and poridas a result,

the | ocation of t hi $Map2aAppendix A ilkstrates thaREMARM y i s m.
100-year flood zones in town, as well as locatigntified flooding areas. See below for discussion

of previous flood occurrences and their locations.

Extent

The average annual precipitation Bwylstonand surrounding areas in central Massachusetts has
been 45 to 50 inches during the past several years.

Water levels iB o y | srivarsnsiresams, and wetlands rise and fall seasonally and during high
rainfall events. High water levels are typical in spring, due to snowmelt and ground thaw. This is
the period when flood hazards are normally expected. Low water levels occummesdoe to

high evaporation and plant uptake (transpiration). At any time, heavy rainfall may create
conditions that raise water levels in rivers and streams above bank full stage, which then overflow
adjacent lands.

Based on past records and the knogtednd experience of members of Bwylston Hazard
Mitigation team and residents, the extent of the impact of localized flooding wo Uhdifoe™.

Previous Occurrences

In addition to the floodplains mapped by FEMA for the 4@@r and 50§ear flood,Boylston

often experiences minor flooding at isolated locations due to drainage problems, or problem
culverts. The following specific flooding locations were identified by tBeylston Hazard
Mitigation Team based on knowledge of past flood events

1 Nichdas Avenue from Melrose Stre¢d the endf the streethis area floods regularly in
heavy rainstorms.

1 Along Linden Streeti culvert was recently upgradeear the Mt. Pleasant Pond Dam.
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In addition to the locations listdtere(and mapped in Appendix A, Map 2), them® many areas
with no record of previous flood incidents that could be affected in the future by heavy rain and
runoff.

In recent years, there have békloss claims irBoylston made by FEMA NFIP participan#st

this time Boylstonhas no repetitive losstructuresAs defined by the National Flood Insurance
Program (NFIP), a repetitive loss property is any property which the NFIP has paid two or more
flood claims of $1,000 or more in any given-y€ar period ince 1978. For more information on
repetitivelosses seeww.fema.gov/repetitivélood-claimsgrantprogramfact-sheet

Probability of Future Events

Based upon previous data, therélasv" probability of localized flooding occurring Boylston

Impact

The Town faces &minor' impact, with less than 10% of total town area likely to be affected by a
flooding event.

Utilizing the GIS analysis noted above, the total value of the structures 88 plagcels that are
susceptible to a 10@ear floodis approximately $,746,700.

HAZUS- MH (multiple-hazards) is a computer program developed by FEMA to estimate losses
due to a variety of natural hazards. The HAZUS software was used to model potential damages to
the community from a 1000cubic feet pesecond ¢fs) flood event, which woulthe greater than

either al00-yearor 500-year flood event
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Table5

Estimated Damages from Flood

| 10,000 cfs flood event
Building Characteristics
Estimated total number duildings 1,808
Estimated total building replacement value (2010 $638000,000
Building Damages
# of buildings sustaining minor damagel(Q%) 0
# of buildings sustaining moderate damage40%) 0
# of buildings sustaining severe damage %0%) 0
# of buildings destroyed 0
Population Needs
# of households displaced 20
# of people seeking public shelter 12
Value of Damages
Total property damage (buildings and content) $12,160000
Total losses due to business interruption $ 30,000

Though there are no recorded instances ftdad event of this sizehis model was included in
order to present a reasonabl e nAwor st case sc
personnel evaluate the impactdlobding that might be more likelin the future, as we enter into

a period of more intense and frequent storms. For more information on the HMA S ftware,

go tohttp://www.fema.gov/hazusoftware.

Vulnerability
Based on this analysiBpylstonf aces a hazar dmeadidem rias kogf odmhi

If evacuation routes and critical facilities such as those listed above are flooded, emergency
response and/or evacuations could be hampered.

4.3 Severe Snowstorms / Ice StormdNor 6 east er s

Hazard Description

Severe winter storms can pose a significant risk to property and human life. Severe snowstorms
and ice storms can involve rain, freezing rain, ice, snow, cold temperatures andHeang.
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snowfall and extreme cold can immobilize an entire region. Even areas that normally experience
mild winters can be hit with a major snowstorm or extreme cold. Winter storms can result in
flooding, storm surge, closed highways, blocked roads, dowowdrdines and hypothermia. A
northeastcoastalstorm, knownasa n o r 0 eis tydically a large counterclockwise wind
circulationarounda low-pressureenteroftenresultingin heavysnow,high winds, andrain.

Location

The entire Town oBoylstonis susceptible to severe snowstorms, which means the location of

occurrence I s ANlarge. o0 Because these storms o

Extent

The Northeast Snowfall Impact Scale (NESIS) developed by Paul Kocin of The WeladmereC

and Louis Uccellini of the National Weather Service (Kocin and Uccellini, 2004) characterizes
and ranks highmpact Northeast snowstorms. These storms have large areasnehlhowfall
accumulations and greater. NESIS has five categories: Ext@nipeling, Major, Significant, and
Notable. The index differs from other meteorological indices in that it uses population information
in addition to meteorological measuremeiitsus,NESIS gives an indication of a storm's societal
impacts.

NESIS scoes are a function of the area affected by the snowstorm, the amount of snow, and the
number of people living in the path of the storm. The aerial distribution of snowfall and population
information are combined in an equation that calculates a NESISwgbimte varies from around

one for smaller storms to over ten for extreme storms. The raw score is then converted into one of
the five NESIS categories. The largest NESIS values result from storms producing heavy snowfall
over large areas that include majoetropolitan centers.

Northeast Snowfall Impact Scale Categories

Table6

Category NESIS Value Description
1 10 2.499 Notable

2 2.5 3.99 Significant
3 49 5.99 Major

4 60 9.99 Crippling

5 10.0+ Extreme

Source http://www.ncdc.noaa.gov/sneandice/rsi/nesis
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Previous Occurrences

Based on data available from the National Oceanic and Atmospheric Administration, there are 58
high-impact snowstorms since 1958 that have affected the NortheagtdCo@f these27 storms
resulted in snowfalls iBoylstonof at least 10 inches. These storms are listed in thelialder:

Table7

Winter Storms Producing over 10 Inches of Snow

in Boylston, 19582018

Date NESIS NESIS NESIS
Value Category Classification
3/11/2018 3.16 2 Significant
3/05/2018 3.45 2 Significant
1/03/2018 2.27 1 Notable
3/12/2017 5.03 3 Major
1/29/2015 5.42 3 Major
1/25/2015 2.62 2 Significant
3/4/2013 3.05 2 Significant
2/7/2013 4.35 3 Major
10/29/2011 1.75 1 Notable
1/9/2011 5.31 3 Major
2/12/2006 4.1 3 Major
1/21/2005 6.8 4 Crippling
2/15/2003 7.5 4 Crippling
3/31/1997 2.29 1 Notable
2/2/1995 1.43 1 Notable
2/8/1994 5.39 3 Major
3/12/1993 13.2 5 Extreme
2/10/1983 6.25 4 Crippling
4/6/1982 3.35 2 Significant
2/5/1978 5.78 3 Major
1/19/1978 6.53 4 Crippling
2/18/1972 4.77 3 Major
2/22/1969 4.29 3 Major
2/8/1969 3.51 2 Significant
2/5/1967 3.5 2 Significant
2/2/1961 7.06 4 Crippling
1/18/1961 4.04 3 Major
12/11/1960| 4.53 3 Major
3/2/1960 8.77 4 Crippling
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Winter Storms Producing over 10 Inches of Snow

in Boylston, 19582018

Date NESIS NESIS NESIS
Value Category Classification
2/14/1958 6.25 4 Crippling

Source http://www.ncdc.noaa.gov/sneandice/rsi/nesis

Probability of Future Events

Based upon the availability of records for Worcester County, the likelihood that a severe snow
higho (great

storm will affectBoylstoni s

Avery

er t h

an 70 per

Research on climate change indicates that there is great potential for stronger, more frequent
storms as the global temperature increases. The Massachusetts State Climate Change Adaptation
Report has additional information about the impact of climate &and can be accessed at
http://www.mass.gov/eea/aivaterclimatechange/climatehange/

Impact

The Town
snowstorms.

f aces a

i

i mi tedo

i mp atg damaged, flole s s t h

The weight from multiple snowfall events can test the load ratings of building roofs and potentially
cause significant damage. Multiple freghaw cycles can also create large amounts of ice and

make for even heavier roofdds.

Other impacts from snowstorms and ice storms include:

91 Disrupted power and phone service

1 Unsafe roadways and increased traffic accidents

1 Infrastructure and other property are also at risk from severe winter storms and the
associated flooding thatn occur following heavy snow melt.

1 Tree damage and fallen branches that cause utility line damage and roadway blockages

1 Damage to telecommunications structures

1 Reduced ability of emergency officials to respond promptly to medical emergencies or

fires

Vulnerability

Based on the above assessm@atylstonh as a

snowstorms and ice storms.

hazard

© nhdi egxh

rraitsiknog fol
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Utilizing the Town$34s Da(anteicanrConmmumiteSuwvey,2QE8year
estimate), combined with the total value of all prope$648,226,70qdMassachusetts Department

of Revenue, 2016), and an estimated 5 percent of damage to 10 percent ofiaésidectures,
approximately$3,241,134wvorth of damage could occuoin a severe snowstorm. This is a rough
estimate and likely reflects a woistise scenarioThe cost of repairingr replacing the roads,
bridges, utilities, and contents of structures is not included in this estBuogdston has a slightly
reduced risk of tree damage and power outages caused by snowstorms due to the recent infestation
of the Asian Longhorn Beetle. The need to cull trees to reduce and prevent the damage caused by
the beetle has led to a reduction afrthge which might otherwise be caused by snowstorms. This

is a temporary scenario, as the Asian Longhorn Beetle is elimjrgategth and recovery of the

trees in Boylstonvill occur, potential damage will need to be mitigated by annual tree trimming.

4.4 Hurricanes

Hazard Description

Hurricanes are classified agclones andlefined as any closed circulation developing around a
low-pressure center in which the winds rotate coucitarkwise in the Northern Hemisphere (or
clockwise in the Southern Hemlsgre) and whose diameter averages 10 to 30 miles across. The
primary damaging forces associated with these storms arddvighsustained winds and heavy
precipitation. Hurricanes are violent rainstorms with strong winds that can reach speeds of up to
200miles per hour and which generate large amounts of precipitation. Hurricanes generally occur
between June and November and can result in flooding and wind damage to structures and above
ground utilities.

Location

Because of the haallaf Bayltanis at eigik frammrharificanesaneaning the
|l ocation of occurrence 1is Al arge. 0 Ridgetops
susceptible to flooding are also likely to be affected by heavy rainfall.

Extent

As an incipient hurricane develops, barometric pressure (measured in millibars or inches) at its
center falls andvindsincrease. |If the atmospheric and oceanic conditions are favorable, it can
intensify into a tropical depression. When maximum sustaweds reach or exceed 39 miles

per hour, the system is designated a tropical storm, given a name, and is closely monitored by the
National Hurricane Center in Miami, Florida. When sustained winds reach or exceed 74 miles per
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hour the storm is deemed arhcane. Hurricane intensity is further classified by the Saffir
Simpson Hurricane Wind Scale, which rates hurricane wind intensity on a scale of 1 to 5, with 5
being the most intense.

Table8

Saffir-Simpson Scale

Maximum Sustained

Wind Speed (MPH)

1 74i 95

2 96 110

3 111129
1301156
157 +

Source: National Hurricane Center, 2012

Category

Previous Occurrences

Hurricanes that have affected the region in wiBdylstonis located a& shown in the following
table:

Table9

Major Hurricanes and Tropical Storms Affecting the region

Hurricane/Storm Name Year (S\/slrizrrﬁsrggizg f\:/at\()-:'gory
Great Hurricane of 1938 1938 |3

Great Atlantic Hurricane 1944 |1

Hurricane Dog 1950 | Unclear

Carol 1954 |3

Edna 1954 |1

Diane 1955 | Tropical Storm
Donna 1960 | Unclear, 1 or 2
Belle 1976 | Minor Storm
Gloria 1985 |1

Bob 1991 | 2

Floyd 1999 | Tropical Storm
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Major Hurricanes and Tropical Storms Affecting the region

. Saffir/Simpson Category
Hurricane/Storm Name Year (when reached MA)
Irene 2011 | Tropical Storm
Sandy 2012 |[ASupero Storm

Source: National Oceanic and Atmospheric Administration
Probability of Future Events

B o y | slocatinnbirscentralMassachusettapproximately 8 miles inlandreduces the risk of
extremely high winds that are associated with hurricanes, although stitaxperience some

high wind events. Based upon past occurrence
probability (1 percent to 10 percent in anyemiwear) of hurricanes Boylston Climate change

is projected to result in more severe weather, including increased occurrence of hurricanes and
tropical storms. Because of this, the occurrence of hurricanes will increase in the future.

Impact

A description of the damages that could occur due to a hurricane is described by ti&ir8pfon
scale, as shown below
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Tablel0

Hurricane Damage Classifications

Storm Damage Description of Damages Wind Speec
Category |Level (MPH)
MINIMAL No real damage to building structures. Damage prime
to unanchored mobile homes, shrubbery, and trees. 4/
1 Very dangerous some coastal flooding and minor pier damage. An 74-95
winds will produce |example of a Category 1 hurricane is Hurricane Dolly
some damage (2008).
MODERATE Somg roofing material, door, and_ window.damage.
Considerable damage to vegetation, mobile homes, e
2 Extremely dangeroy Flooding damages piers and small craft in unprotecte¢96-110
winds will cause moorings may break their moorings. Arample of a
extensive damage | Category 2 hurricane is Hurricane Francis in 2004.
Some structural damage to small residences and utilit
EXTENSIVE buildings, with a minor amount of curtain wall failures.
Mobile homes are destroyed. Flooding near the coasit
3 . destroys smaller structures, with larger structures 111129
Devastatinglamage | yamaged by floating debris. Terrain may be flooded v
will occur inland. An example of a Category 3 hurricane is Hurrig
Ivan (2004).

EXTREME

Catastrophic damag
will occur

More extensive curtain wall failures with some comple
roof structure failure on small residences. Major erosi
of beach areas. Terrain may be flooded well inland. A
example of a Category 4 hurricane is Hurricane Charlg
(2004).

130156

CATASTROPHIC

Catastrophic damag

will occur

Complete roof failure on many residences and industr
buildings. Some complete building failures with small
utility buildings blown over or away. Flooding causes
major damage to lowdloors of all structures near the
shoreline. Massive evacuation of residential areas mg
required. An example of a Category 5 hurricane is
Hurricane Andrew (1992).

157+

The

Town

Vulnerability

Based on the above analysBgylstonh a s

hurricanes.

faces

a

a hazard i mdg d x

Al i mi t d@pércentorpeasatoylstonaffectedh ur r i c

umatisgoof
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HAZUS- MH (multiple-hazards) is @omputer program developed by FEMA to estimate losses
due to a variety of natural hazards. The HAZUS software was used to model potentiasiaomag
the community from a 109ear and 50¢/ear hurricane event; storms that are 1% and .02% likely

to happen ira given year, and roughly equivalent to a Category 2 and Category 4 hurricane. The

damages caused by these hypothetical storms were modeled as if the storm track passed directly

through the Town, bringing the strongest winds and greatest damage potential

Tablell

Estimated Damages from Hurricanes

| 100 Year | 500 Year
Building Characteristics
Estimated total number of buildings 1,808
Estimated total building replacement value (2010 $638000,000
Building Damages
# of buildings sustaining minor damage 27 196
# of buildings sustaining moderate damage 1 21
# of buildings sustaining severe damage 0 1
# of buildings destroyed 0 0
Population Needs
# of households displaced 0 4
# of people seeking public shelter 0 1
Debris
Building debris generated (tons) 701 2,075
Tree debris generated (tons) 5,150 11,678
# of truckloads to clear building debris 4 19
Value of Damages (thousands of dollars)
Total property damage (buildings and content) 3,254.01 $10,101.97
Total losses due to business interruption $89.51 $475.57

Though there are no recorded instances of a hurricane equivalent teyaasGorm passing

t hrough

Massachusett s,

t his

mo d e |

was i

ncl

ud e

s ¢ e n #&at wauld help planners and emergency personnel evaluate the impacts of storms that
might be more likely in the future, as we enter into a period oénmtense and frequent storms.
For more information on the HAZUBIH software, go tdttp://www.fema.gothazussoftware.
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4.5 Severe Thunderstorms / Wind / Tornado

Hazard Description

A thunderstorm is a storm with lightning and thunder produced by a cumulonimbus cloud, usually
producing gusty winds, heavy rain, and sometig@®eratindhail. EffectiveJanuary 5, 2010, the

NWS modi fied the hail size criterion to cl as
damaging wind gusts in excess of 58 mph (50 knots), hail that is 1 inch in diameter or larger
(quarter size), or a tornado (NWS, 2013).

Wind is air in motion relative to surface of the earth. For-tropical events over land, the NWS
issues a Wind Advisory (sustained winds of 31 to 39 mph for at least 1 hour or any gusts 46 to 57
mph) or a High Wind Warning (sustained winds 40+ mph or any gi@st mph). For notropical

events over water, the NWS issues a small craft advisory (sustained wi38sk@bts), a gale
warning (sustained winds 3% knots), a storm warning (sustained winds 48 to 63 knots), or a
hurricane force wind warning (sustatheiinds 64+ knots). For tropical systems, the NWS issues

a tropical storm warning for any areas (inland or coastal) that are expecting sustained winds from
39 to 73 mph. A hurricane warning is issued for any areas (inland or coastal) that are expecting
sugained winds of 74 mph. Effects from high winds can include downed trees and/or power lines
and damage to roofs, windows, etc. High winds can cause scattered power outages. High winds
are also a hazard for the boating, shipping, and aviation industryssecto

Tornadoes are swirling columns of air that typically form in the spring and summer during severe
thunderstorm events. In a relatively short period of time and with little or no advance warning, a
tornado can attain rotational wind speeds in exceb@fmiles per hour and can cause severe
devastation along a path that ranges from a few dozen yards to over a mile in width. The path of
a tornado may be hard to predict because they can stall or change direction abruptly. Within
Massachusetts, tornaddegve occurred most frequently in the Connecticut River Valley and in
western Worcester County, wiBoylstonsome 8 milesnortheast of the zone of most frequent

past occurrence. High wind speeds, haild debris generated by tornadoes can result irofoss

life, downed trees and power lines, and damage to structures and other personal property (cars,
etc..).

Location

As per the Massachuseklisizard Mitigation Plan, the entire Town is at risk of high winds, severe
thunderstormsand tornadoes. The plan identifiBeylstonand itssurrounding communities as
having a moderate frequency of tornado occurrence within the Massachusetts context. However,
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t he

actual

ar ea

of the Towngenerallyaffected.

Extent

An average thunderstorm is 15 miles across and lasts 30 minutes; severe thunderstorms can be
much larger and longer. Southern New England typically experiences 10 to 15 days per year with

affected

by

severe thuderstorms. Thunderstorms can cause hail, wind, and flooding.

Tornadoes are measured using the enhanegdafe, shown with the following categories and

corresponding descriptions of damage:

Tablel2

EF-Scale
Number

Intensity
Phrase

3-Second
Gust (MPH)

Enhanced Fuijita Scale Levelsand Descriptions of Damage

Type of Damage Done

EFO

Gale

651 85

Some damage to chimneys; breaks branche
trees; pushes over shallewoted trees; damages
sign boards.

EF1

Moderate

861110

The lower limit is the beginning of hurricane wit
speed; peels surface off roofs; mobile homes pu
off foundations or overturned; moving autos pus
off the roads; attached garages may be destroy

EF2

Significant

1111135

Considerable damage. Roofs tafifi frame houseg
mobile homes demolished; boxcars pushed ¢
large trees snapped or uprooted; light object mis
generated.

EF3

Severe

1361165

Roof and some walls torn off weatbnstructec
houses; trains overturned; most trees in fc
uprooted.

Devastating

166 200

Well-constructed houses leveled; structures
weak foundations blown off some distance; (
thrown and large missiles generated.

Tablel3- Extent Scale for Hail
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CONVERTING TRADITIONAL HAIL SIZE DESCRIPTIONS

Traditional object-to-size conversion for assessment and translation of severe hail reports. We encourage measurement, not estimation, of hail size.

HAIL SIZE (in.) OBJECT ANALOG REPORTED

.50 Marble, moth ball

75 Penny

.88 Nickel
1.00 Quarter
125 Half dollar
1.50 ‘Walnut, ping pong
175 Golf ball
2.00 Hen egg
2.50 Tennis ball
2.75 Baseball
3.00 Tea cup
4.00 Grapefruit

4.50 Softball

Previous Occurrences

Because thunderstorms and wind affect the town regularly on an annual basis, there are not
significant records available for these eveAss.per the Massachusetts Hazard Mitigation Plan,
there are approximately 10 to 30 days of thunderstorm activitistttie each year.

In Worcester County, there have been a number of F1 tornadoes occurring sporadically over the
years. However, a data search for tornadoes rating 3 or above, or resulting in death/injury, or
significant property damage, identifies tloldwing events:

1 In 1953, an F4 tornado struck Worcester. The e
resulted in at least 90 fatalities, and more tha@
injured. There was extensive property damae
the same date, an F3 tornado began in the To
Sutton.

1 In 1981 an F3 tornadarsick, resulting in just 3§
injuries and very little reported property damage;

! InJune 2011, an F3 tornado struck Massachusg
Few deaths were reported, all in Haden County.
No deaths were reportéa Worcester County

Figure2- Photo: MEMA 2011
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{27 Palnren
P 2

Figure3 - Above: NASA released this image of part of then#8-long tornado track through south
central Mass. The image was captured June 5, 2011 by Landsat 5 satellite.

Tornado Tracks, 1950-2016 » Switch Basemap

! Show Touchdown Points
Filter by Magnitude:

¥ FlEF0 —
W] F/EF 1 ——
v FlEF2

) FIEF 3 e
) FJEF 4
) F[EF S wamm

Filter by Year Range:
1850 ] through [2016 v

Filter by Month:

All Months v/

Filter by Casualties:

[] Injuries > 0

[] Fataities > 0

For more information, dlick any:

© Track (for tomade data)
County (for county image)

Please note: The map s limited to 8
maximum number of 3,000 tracks that can
be drawn at 5 time. Attampting to view this
many tracks may significantly hinder
performance.

~
L MRCC
v | ].) Midwestern Regional
L= Climate Center

Notitborough

Send Feedback

Tornado data from the
National Weather Service
Storm Prediction Center: Westeorougfi

hitp://www.spe.noss.

Shieustun

Framinghar:
. acrl
5 MassGIS, Esni, HERE, Garmin, USGS, NGA, EPA, USDA, NPS 1= >10

Figure 4Tornadoes in the Berlin area from 198016http://mrcc.isws.illinois.edu/gismaps/cntytorn.htm
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Probability of Future Events

One measure of tornado activity is the tornado index value. It is calculated based on historical
tornado events data ugitJSA.com algorithms. It is an indicator of thedativetornadoactivity

level in a region. A higher tornado index value means a higher chance of tornado ledents.
values for Boylstonand its surroundings are shown below

Tornado Index Value

Tablel4

Town of Boylston 140.53
Worcester County 120.35
Massachusetts 87.60

United States 136.45

Source http://www.usa.com/massachusettatenaturaldisasterseextremes.htm

Based upon the available historical recasl,well aB o0 y | slocationbrsa moderatdensity

cluster of tornado activity for Massachusetts, theee a fAvery | owo probabili
chance in any given year) of a tornado affectingdian, and a moderate (10 percent to 40 percent
chance in any given year) probability of a severe thunderstorm and/or high winds.

Impact

Overall,Boylstonf aces a fAminor o i mpact from severe thu
severe winds, aiornadoswith 10 percent or less of the Town likely to be affected.

As indicated as part of the Enhanced Fujita Scale Levels for tornados, the following impacts can
result from a tornado:

1 EFO - Some damage to chimneys; breaks branches off trees; pusheshaNewrooted
trees; damages to sign boards.

1 EF1- The lower limit is the beginning of hurricane wind speed; peels surface off roofs;
mobile homes pushed off foundations or overturned; moving autos pushed off the roads;
attached garages may be destroyed.
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1 EF2- Considerable damage. Roofs torn off frame houses; mobile homes demolished;
boxcars pushed over; large trees snapped or uprooted; light object missiles generated.

1 EF3- Roof and some walls torn off waetbnstructed houses; trains overturned; nrestst
in forest uprooted.

1 EF4- Well-constructed houses leveled; structures with weak foundations blown off some
distance; cars thrown and large missiles generated.

Vulnerability

Based on the above assessmBoylstonhas a hazard -highdegkoafrom sé
thunderstorms &ahdwwi inssk¢ Bmdmat ddnadoes.

The potential for locally catastrophic damage is a factor in any tornado, sewederstorm, or

wind event. IrBoylston a tornado that hit residential areas would éeauch more damage than

a tornado with a travel path that ran along t !
Most buildings in the town have not been built to Zone 1, Design Wind Speed Codes. The first
edition of the Massachusetts State Bumig Code went into effect on January 1, 199%d61.4%
percent of todcepiedhausing ongs was,cadnStricted in 1979 or ea(henerican
Communities Survey, 2015-year estimateBeyond private homes, some important Town

facilities are vulnerable to strong winds and tornadb® Police Statiorand Municipal Offices

sit at the top of a hill with limited tree covierbreak any high windsltility lines throughout town

are also vularable, particularly where trees have not been trimmed recently.

Utilizing the Tvauenfd345,90¢AheriaanComroumtes Survey, 201%

year estimatg combined with the total value of all proper$648,226,70fMassachusetts Dept.

of Revenue, 2016), and an estimated 10 percent of damage to 5 percent of all structures, the
estimated amount of damage from a tornadkB8i®41,134 Thecost of repairing or replacing the

roads, bridges, utilities, and contents ofistures is not included in this estimate.

4.6 Wildfires/ Brush Fires

Hazard Description

Wildfires are typically larger fires, involving fullized trees as well as meadows and scrublands.
Brushfires are uncontrolled fires that occur in meadows and scrublands, but do not invelve full
sized trees. Typical causes of brushfires and wildfiredigltning strikes, human carelessness,
and arson.
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FEMA has classifications for 3 different classes of wildfires:

1 Surface fires are the most common type of wildfire, with the surface burning slowly along
the floor of a forest, killing or damagingees.

1 Ground fires burn on or below the forest floor and are usually started by lightening

1 Crown fires move quickly by jumping along the tops of trees. A crown fire may spread
rapidly, especially under windy conditions.

Potential vulnerabilities to wdffires include damage to structures and other improvements, and
impacts on natural resources. Smoke and air pollution from wildfires can be a health hazard,
especially for sensitive populations including children, the elderly, and those with respiratory an
cardiovascular diseases.

Location

Worcester County has approximately 645,000 acres of forested land, which accoua¥% fir 6
total land area (Massachusetts Office of (Z307. In Boylston an estimated 59% of the land is
forested. WhileBoylston is developed in a mostly ledensity suburban pattern and few
uninterrupted tracts of forest are preséime, substantial tree coverage does present some risk for
wildfires and brush firesThe total amount of town that could be affected éwildfire is
cat egorsincad d , as ofipercers of the totathaaea. 1 0

Extent

Wildfires can cause widespread damage. They can spread very rapidly, depending on local wind
speeds andanbe very difficult to get under control. Fires can last for severalshapito several
days.

In Boylston,approximately 59% er cent of the townds total | and
at risk of firg but this forested area is generally scattered throughout the community, with
developed areas, rivers and jaratransportation corridors (MAQ) breaking up the forest. In

drought conditions, a brushfire or wildfire would hematter of concern. As noted in the next

section describing previous occurrences of wildfire, there have not been any major wildfires
recordedn Boylstonin recent decadeBased orhistoricdata for 20062015 it is estimated that

abrush firemight destroy6 acres of forested area (Massachusetts Fire Incident Reporting System).

The overall extent of wildfires is shown in the table below:
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Tablel5 - Extent of Wildfires

Color Code: Green

Rating Basic Detailed Description
Description
CLASS 1: Low Fires not easily| Fuels do not ignite readily from small firebrands. Fires in
Danger (L) started open or cured grassland may burn freely a few hours afts

rain, but wood fires spread slowly by creeping or smolde
and burn in irregular fingers. There is little danger of
spotting.

CLASS 2:Moderate
Danger (M)

Color Code: Blue

Fires start
easily and
spread at a
moderate rate

Fires can start from most accidental causes. Fires in ope
cured grassland will burn briskly and spread rapidly on
windy days. Woods fires spread slowly to moderately fas
The average fire is of moderate intensity, although heavy
concentrations of fuél especially draped fuet may burn
hot. Shordistance spotting may occur, but is not persiste
Fires are not likely to become serious and control is
relatively easy.

CLASS 3: High
Danger (H)

Color Code: Yellow

Fires start
easily and
spread at a
rapid rate

All fine dead fuels ignite readily and fires start easily fron
most causes. Unattended brush and campfires are likely
escape. Fires spread rapidly and sl@@tance spotting is
common. High intensity burning may develop on slopes
in concentrationsfdine fuel. Fires may become serious a
their control difficult, unless they are hit hard and fast wh
small.

CLASS 4: Very High
Danger (VH)

Color Code: Orange

Fires start very
easily and
spread at a ver|
fast rate

Fires start easily from latauses and immediately after
ignition, spread rapidly and increase quickly in intensity.
Spot fires are a constant danger. Fires burning in light fu
may quickly develop higintensity characteristicssuch as
long-distance spottingand fire whirlwinds, when they burr
into heavier fuels. Direct attack at the head of such fires
rarely possible after they have been burning more than g
minutes.

CLASS 5: Extreme
(E)

Color Code: Red

Fire situation is
explosive and
can resultin
extensive
property
damage

Fires under extreme conditions start quickly, spread
furiously and burn intensely. All fires are potentially serio
Development into higlintensity burning will usually be
faster ad occur from smaller fires than in the Very High
Danger class (4). Direct attack is rarely possible and may
dangerous, except immediately after ignition. Fires that
develop headway in heavy slash or in conifer stands may
unmanageable while the extne burning condition lasts.
Under these conditions, the only effective and safe contr
action is on the flanks, until the weather changes or the f
supply lessens.
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Previous Occurrences
Boylston has a mixed fire department with professional firefighters supported bgalbn

volunteersThere have not been any major forest fireBaylstonin recent decades. During the
period 20062015 there were22 total forest and brush fire incidents, wittotal acres burned
(Massachusetts Fire Incident Reporting Systdoylstonissues permits for controlled burning
of yard waste.

Forest, Grass and Brush Fires, 2006-2015 N
W I
5
153
NORTH BROOKFIELD
- O 82
WEST BROOKFIELD
SPENCER
Z3 108 {s7A
WARREN
No Data 4 W
otal Acres Burned STURBRIDGE -
131 169/ [
CHARLTON
251490 P oy
126-252
61-125
] 2160 SOUTHBRIDGE = N -
- WEBSTER
0-20
Number of Incidents
Source: Data provided by the Central Massachsuetts
H 720 Regional Planning Commission (CMRPC), the Mass:
Office of Geographic Information (MassGIS) and the
Mass. Dept. of Fire Services MFIRS System
Information depicted on th is for planni
O 2 4 8 1 2 1 6 - :u?;r)g‘selsogn\y.q'chis iﬁlzm';ilirg:?sﬁut a%eQS;E
O e e Viles for legal boundary definition, regulatory
ion, or p: Hevel analysis. Use caution
intrepreting positional accuracy.

Figure5 ¢ Forest, Grass and Brush Fires, 20065

Probability of Future Events

In accordance with the Massachusetts HaMditigation Plan, theBoylston Hazard Mitigation

Team found it is difficult to predict the likelihood of wildfires in a probabilistic manner because

the number of variables involved. However, basetegularprevious occurrences minor brush

fires, the planning teamdetermined the probability of futur@amagingwildfire events tobe
Aimoderateodo (10 percent to 40 percent probabil
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http://lmi2.detma.org/lmi/Top_employer_list.asp?gstfips=25&areatype=05&gCountyCode=000485













































https://www.fema.gov/grants
http://www.fema.gov/hazard-mitigation-grant-program



http://www.fema.gov/pre-disaster-mitigation-grant-program
http://www.fema.gov/pre-disaster-mitigation-grant-program
http://www.fema.gov/flood-mitigation-assistance-grant-program
http://www.fema.gov/flood-mitigation-assistance-grant-program
http://www.fema.gov/government/grant/rfc/index.shtm
https://www.fema.gov/repetitive-flood-claims-grant-program-fact-sheet
http://www.fema.gov/government/grant/srl/index.shtm



http://www.fema.gov/business/nfip/index.shtm
https://www.fema.gov/media-library/resources-documents/collections/14






https://www.fema.gov/welcome-assistance-firefighters-grant-program
https://www.disasterassistance.gov/get-assistance/forms-of-assistance/4477/1/468
https://www.sba.gov/loans-grants/see-what-sba-offers/sba-loan-programs/disaster-loans/disaster-loan-data
https://www.sba.gov/loans-grants/see-what-sba-offers/sba-loan-programs/disaster-loans/disaster-loan-data
https://www.sba.gov/loans-grants/see-what-sba-offers/sba-loan-programs/disaster-loans/types-disaster-loans/economic-injury-disaster-loans
https://disasterloan.sba.gov/ela/Information/EIDLLoans
https://www.disasterassistance.gov/
https://www.disasterassistance.gov/






http://www.mass.gov/eopss/docs/mema/resources/plans/state-hazard-mitigation-plan/massachusetts-state-hazard-mitigation-plan.pdf
http://www.mass.gov/eopss/docs/mema/resources/plans/state-hazard-mitigation-plan/massachusetts-state-hazard-mitigation-plan.pdf



http://www.mass.gov/eea/air-water-climate-change/climate-change/massachusetts-global-warming-solutions-act/municipal-vulnerability-preparedness-program.html
http://www.mass.gov/eea/air-water-climate-change/climate-change/massachusetts-global-warming-solutions-act/municipal-vulnerability-preparedness-program.html
http://www.mass.gov/eea/air-water-climate-change/climate-change/massachusetts-global-warming-solutions-act/municipal-vulnerability-preparedness-program.html



http://www.mass.gov/eea/waste-mgnt-recycling/water-resources/preserving-water-resources/water-laws-and-policies/water-laws/draft-regs-re-dam-and-sea-wall-repair-or-removal-fund.html
http://www.mass.gov/eea/waste-mgnt-recycling/water-resources/preserving-water-resources/water-laws-and-policies/water-laws/draft-regs-re-dam-and-sea-wall-repair-or-removal-fund.html
http://www.mass.gov/eea/waste-mgnt-recycling/water-resources/preserving-water-resources/water-laws-and-policies/water-laws/draft-regs-re-dam-and-sea-wall-repair-or-removal-fund.html



http://www.mass.gov/hed/economic/eohed/pro/infrastructure/massworks/
http://energy.gov/eere/wipo/weatherization-assistance-program




