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[. INTRODUCTION

Planning Requirements under the Federal Biaster Mitigation Act

The Federal Disaster Mitigation Act, passed in 2000, requires that after November 1
2004, all municipalities that wish to continue to be eligible to receive Federal Emergency
Management Agency (FEMA) funding for hazard mitigatiomggamust adopt a local
multi-hazard mitigation plan. This planning requirement does not affect disaster
assistance funding.

Massachusetts has taken a regional approach and has encouraged the regional planning
agencies to apply for grants to prepare pfangroups of their member communities.

The Metropolitan Area Planning Council (MAPC) received a grant from the Federal
Emergency Management Agency (FEMA) under theMsaster Mitigation (PDM)

Program, to assist the Town of Littletonand other Metro IN@/est communities to
developtheir local Hazard Mitigation Plans. The local Hazard Mitigation Plans produced
under this grant are designed to meet the requirements of the Disaster Mitigation Act for
each community.

In order to address multijurisdictionand regional issues, the participating municipalities
were afforded the opportunity to meet with their neighboring communities during plan
development, and MAPC has also produced a regional document that summarizes the
issues and recommendations for kihetro North/West communities.

What is Hazard Mitigation?

Natural hazard mitigation planning is the process of figuring out how to reduce or
eliminate the loss of life and property damage resulting from natural hazards such as
floods, earthquakes and higanes. Hazard mitigation means to permanently reduce or
alleviate the losses of life, injuries and property damage resulting from natural hazards
through longterm strategies. These lotgrm strategies can include planning, policy
changes, programs, peats and other activities.
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[I. COMMUNITY PROFILE

Overview

Littleton is located in Middlesex County in Northeastern Massachusetts and is bordered
by Ayer and Harvard on the west, Groton on the northWdésstford on the northeast,

Acton on the southeast, and Boxborough on the south. Littleton is about 12 miles south of
Lowell, 20 miles east of Fitchburg, 26 miles northwest of Boston. Littleton is serviced by
State Routes 2A, 110, and 119, and InterggaRoute 495. Commuter rail servise
available to North Station iBoston. Freight rail service is available from the Springfield
Terminal Railway. Littleton is a member of the Montachusett Regional Transit Authority
(MRTA), which provides paratranservices to the elderly and disabled through the
Council on Aging. Yankee Bus Lines provides commuter service to locations in Boston,
including South Station. The closest airports to Littleton are the Fitchburg Municipal
Airport, a General Aviation (GAfacility, and Shirley Airport

The town is governed by a fiveember Board of Selectmen and a Town Manager. The
town operates under the open town meeting format. The Mamagey appointed by
the Selectmen, carries out the deyday governing functionsf the town.

The Town of Littleton was incorporated in 1715. At the time, the town was primarily
agricultural. Over time, the Town established a significant cider industry as well a brick
and tile industry, based on the local clay deposits. The temains a significantly
agricultural community with poultry farms, dairies and orchards and has preserved
several 18th century centehimney houses and unique brick cottages. Recent
development has been primarily suburban, but much of the community &iasddts
original character.

Table 1
Littleton Characteristics from 2000 Census

Population = 8,184
e 671 are underage 5
e 965 are 65 or over in age
e 1% speak Engl i shoiagess t 1|
e 789 have a disabilitgver age 5)
e 119 live in grop quarters
Number of Housing Units = 3,055
e 499 are renteoccupied housing units
e 484 (16%) housing units were built before 1940

Source: 2000 Census.
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There are about 4,900 jobs in Littleton, most of which are centered around tourism, the

town center and agriculture. Recently, an influx or technology companies have begun to

mi grate to King Street in Littleton. The | oc
Route 2 have made it ideal for companies like IBM, who plan to move 3,40@nsdck

the site.

According to the 2000 Census, just over 8.18
3,055 housing units, approximately esigth of the housing units were built before 1940.

Some of Littletonds wuni qgncladeecharacteristics t
o Littletond s stowa tharacter anklistoric agricultural lands are stgkesentwith a
significant amount of open space preserved or in the processjaikition.
e Littleton contains major transportation infrastructure sucRaste 2 Route495 and
the MBTA commuter rail which draws residents who commute to the Boston area.
e Littleton is continuously growing and continues to face numerous developments, both
residential and commercial.
e Littleton houses g@rowing technologyoriented job base.
« Littleton relies solely on subsurface wells for drinking water and has a very active
water department and stringent aquifer protection regulations.

The Town of Littleton maintains a websitehdp://www.littletonma.org/

Existing Land Use

The most prevalent land use in Littleton is forest, which makes up the largest percentage,
at 41% of the townés | and area. Medi um dens
the next | argest dacca.ti ons of the townds | an

Table 2 provides a breakdown of the remaining acreage in Littleton, based on 1999 aerial
photography. Open Land includes areas with abandoned agriculture, power lines or
areas devoid of vegetation. Urban Open Land includes undeveloped laoh&ated

green space.
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Table 2
Existing Land Use, Littleton, 1999
% of

Land Use Acres Town

Cropland 922.59 8.22%
Pasture 126.77 1.13%
Forest 4,622.36 | 41.19%
Non-forested Wetlands 550.36 4.90%
Mining 115.24 1.03%
Open Land 398.60 3.55%
Participdory Recreation 55.46 0.49%
Spectator Recreation 0.00 0.00%
Water Recreation 2.13 0.02%
Multi-family Residential 0.00 0.00%
High Density Residential (less than % acre lots) 17.69 0.16%
Medium Density Residential (V42 acre lots) 874.46 7.79%
Low Dersity Residential (Larger than %2 acre lots) 1,688.98 | 15.05%
Salt Water Wetlands 0.00 0.00%
Commercial 255.14 2.27%
Industrial 320.67 2.86%
Urban Open 181.72 1.62%
Transportation 342.10 3.05%
Waste Disposal 0.00 0.00%
Water 585.05 5.21%
Woody Perenrils 162.26 1.45%
Total 11,221.59 100%"

!Percentages shown are rounded up to 2 decimal places.
For more information on land use categories,ve@@.mass.gov/mgis/lus.htm

Potential Future Land Use

In 2000, MAPC, under contract to the Executive Office of Environmental Affairs,
prepared a buildout analysis for every community in the Boston region. A buildout
analysis is a tool to help communities understand the potential impacts of future growth
that mght occur given the amount of developable land remaining and how that land is
zoned.

The buildout is based on available land within each zoning district and it estimates the
number of additional housing units and commercial development that could be
accanmodated. Generally, the projections account only fafaght development.

The results of the 2000 Census were not released when MAPC performed the analyses.
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Table 3

Buildout Impacts
Developable Land Area (includes 162,598,687 sq. ft
redevelopment)
Additional Residents 7,249
Additional K-12 Students 1,313
Additional Residential Units 2,854
Additional Commercial/Industrial 1,866,695 sq. ft.
Additional Roadway at Buildout 49 miles

Note: New commercial development under existing zoning woelthrough redevelopment and is
therefore not included in the table.

In addition, tle town conducted its own BuildbAnalysis as part of its 200asterPlan
(1999 results) The results of that build out are:

e An additional2.6 million square feet ofommercial developmeffibor space

e An additional7.5million square feet of industrial developméiaor space

e 2,371additional housing units

e 6,441 additional residents

While these statistics give an idea of hittleton could grow,MAPC consulted with

town staffto providea more realistic picture of future development basedbne t own 6 s
recent comprehensive planning efforts and current trends and prdjeetpotential

future development and redevelopmant eas ar e shown on Map 2,

Developmrent 6 and are descr i b taseobMdpad.w. The | et

In general, Littleton has numerous potential development and redevelopmeoh shes
horizonas indicated below. The slow down in the technology sector over the past few
years has léfsome developed office sites in town vacant and prime for redevelopment to
new office or retail space. Other large office sites were previously permitted but have yet
to be developedA couple of affordable housing developments are in the permitting
process, and other small residential developments are also undediveer. key areas

include the development and redevelopment of commercial and retail areas near the town
center, as well as redevelopmehtndustrial areas of town.

King Street and Greatdad(A)

Located at 550 and 560 King Street, t@rporate Center arésin the process of being
redeveloped.The project is underway and includes reconstruction of buildings and
parking expansioriBM plans to move 3,400 employees to the campus at 550 King
Street, leasing a vacant 494,000 sqdaot building.

Eastern Littleton (B)
This location is a potential future residential development, possiblydinguassisted
living.

Ayer Road West (C)
Potential future retail and/or warehouse redevelopment.

-6-
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Distribution Center Drive (D)
Potential future retail and/or warehouse redevelopment.

Distribution Center Circle (E)
Potential future retail and/or wam@lise redevelopment.

Taylor Street (F)
Potential redevelopment and/or change of use from office to retail space.

Hobbyhorse Hills Subdivision(G)
Recentlycompleted 9ot single family subdivision.

Village at ReedLane (H)
Located at 40 Harvard Roathjg over55 residential subdivision consists of 12 new units
on 9 new lots and 1 existing house.

Village on the Common 408(1)
An affordablehousing development proposed under the Massachusetts General Law
Chapter40B consisting oapproximatelyl00units.

Orchard Square (J)
This area includes commercial, retail, office redevelopment and new developinent.
new Toyota dealer will be located on a previously undeveloped tract of land in this area.

Shelburne Village (K)
Located at 50 White Street, tloser-55 residential subdivision isnder construction.

Nordblom (L)
Not yet developed, this area has previously been permittdd @o@00square feet of
office space.

Guitierraz (M)
Located aR25 Taylor Streetthis 56acre site has previously been péted for office
use and is in the process of obtaining permits for subdivision use.

Charles Ridge 40B(N)

An affordable housing development proposed under the Massachusetts General Law
Chapter 40B consisting of 43 private townhomes. Construction beghe site,

including building of some of the structures, but the development has since gone
bankrupt and construction has been suspended.

Littleton Sports Center (O)
Located at 509 Great Road, this project is a proposed indoor/outdoor athletic facility.

Cisco(P)
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Located at the intersection of Great Road anél3, this still undeveloped site owned by
Cisco was previously permitted for 640,000 square feet of office space.

New Public SafetyBuilding (Q)
Located at 500 Great Road, this is the potentialfeita new TowrPublic Safety
Building to house the Littleton Police and Fire Departments.

The Village at Newtown Road (R)
This proposedubdivisionis located at 555 Newtown Road he proposal calls for the
development of 4 lots on 7 of the &®@ailabk acres.

Monarch Drive Hotel (S)
A proposed extendestay hotel located ofif Monarch Drive.



LITTLETON HAZARD MITIGATION PLAN

[ll. PUBLIC PARTICIPATION

Public partigpation occurred primarily at two levelgie Metro Boston North/West
HazardMitigation Community Planning Team (regal committee) and thattleton
Multiple Hazard Community Bhning Team (local committee)n addition, the town
held one public meeting to present the plan and solicit input.

Littleton 6 Participation in the Regional Committee

In July 2006 MAPC ndified the28 communities of the first meeting of the Metro
BostonNorth/WestRegional Hazard Mitigation Community Planning Te@vCPT)

and requested that the Chief Elected Official designate at least two municipal employees
and/or officials to represettte commuity. The following individuas represented

Littleton on the regional committee:

¢ Jim Clyde, Operations Manager, Highway Department
e Steve CarterChief, Fire Department
e John Kelly Chief, Police Department

The Metro BostomMorth/WestRegional Fhzard Mitigation Community Planning Team
met over the course of the project on the following dates:

e August 17 2006
e March 22 2007
e QOctober 22, 2007

Agendas from these meetings are located in Appendix B.

The Local Multiple Hazard Community Planning Team

In addition to the regional committee meetings, MAPC worked with the local community
representatives to organize a local Multiple Hazard Community Planning Team
(MHCPT)for Littleton. This local teanheld its meetingon October 3, 2006, February

13, 2007and October 1,82007to review existing mitigation measures, develop hazard
mitigation goalsanddiscusgpotential mitigation measures. Tallésts the attendees at
each meeting of the team. The agendas for these meetings are included inXABpendi

In addition, MAPC collected information vianeornrone meetinggphone interviewsor

email.
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Table 4: Attendance at theLittleton Local Multiple Hazard Community Planning
Team Meetings

October 3, 2006
Jim Clyde, Highway Department Operations Manager
Maren Toohill, Town Planner

February 13, 2007

Jim Clyde, Highway Department Operations Manager
Stephen Carter, Fire Chief

John Kelly, Police Chief

October 18, 2007

Jim Clyde, Highway Department Operations Manager
Matt King, Lieutenant, Police Department

Steele McCurdy, Captain, Fire Department

Keith Bergman, Town Administrator

Peter Cassinari, Board of Health

Gino Frattallone, Board of Health

Public Meeting

The town held a public meeting &ebruary 112008at theLittleton Town Hallto

introduce the plan to the publitNotice of the meeting was posted at Town tdaltl was
publicized as a r e.gMAPGpresestedae avervieesr ofthe me et i ng
planning process and priority mitigation strategies to attendees. MAPC then edited the

plan based on the comments at the meefirige attendance list for the meetisgoelow

Table 5: Attendance at theFebruary 11,2 008 Boar d of Sel ect meno:

Kenneth Eldridge, Board of Selectmen

Joseph Knox, Board of Selectmen

Alexander McCurdy, Board of Selectmen

Christine Wallace, Metropolitan Area Planning Council
Keith Bergman, Town Administrator

Jennifer Gibbons, Exec. Administrative Asst.

Jim Clyde, Highway Department Operations Manager

-10-
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IV. OVERVIEW OF HAZARDS AND VULNERABILITIE S

This section provides a general overview of how a number of natural hazards impact
Littleton. The next section provides more detail about impacts at specific locations and
existing mitigation efforts.

Overview of Hazards and Impacts

The 200 Massabusetts Hazard Mitigation Plan provides an overview of natural hazards

in Massachusettdt indicates that Massachusetts is subject to the following natural

hazards (listed in order of frequency):l oods, heavy rainstorms, no
erosion, larricanes, tornadoes, urban and wildfires, drought and earthquakes.

Table6 summarizes the hazard risks for the state and notes where risttketon differ
from the state assessmeilihe state analysis takes into account the frequency of the
hazardhistorical records and variations in land use. An explanation of the definitions
used can be found at the end of the tabddle7 lists those federal disaster and
emergency declarations for Middlesex County.

Table 6. Frequency and Severity of Natual Hazards in the State

Hazard Frequency | Severityin
in State State Issues inLittleton

Flood High Serious to extensivg Same as state

Dam Failure Low Extensive Same as state, but only one dal
registeredn Littleton with DCR.

Hurricanes Medium Extensive to Same astate but not as much o

catastrophic an impact as in coastal areas

Severe Storms | Medium Serious Same as state

(wind, hail,

lightning)

Tornad@s Medium Extensive to Not a major issue ihittleton

catastrophic

Winter Storms | High Serious Same as state

Earthquakes Low Catastrophic Littleton is more prone to
experience earthquakes than
communities in the state
Frequency is medium.

Landslides Low Minor Not a major issue ihittleton

Brush Fires Medium Serious Same as State

See definitions on next page

-11-
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Definitions Used in the Commonwealth of Massachusetts State Hazard Mitigation Plan

Frequency
- Very Low Frequency: Events that occur less frequently than once in 1,000 years (less than 0.1% per year).

Low Frequency: Events that occur from once in 100 years to once in 1,000 years (0.1% to 1% per year).
Medium Frequency: Events that occur from once in 10 years to once in 100 years (1% to 10% per year).
High Frequency: Events that occur more frequently than once in 10 years (greater than 10% per year).

Severity
- Minor: Limited and scattered property damage; no damage to public infrastructure (roads, bridges, trains, airports,

public parks, etc.); contained geographic area (i.e., 1 or 2 communities); essential services (utilities, hospitals, schools,
etc.) not interrupted; no injuries or fatalities.

Serious: Scattered major property damage (more than 50% destroyed); some minor infrastructure damage; wider
geographic area (several communities); essential services are briefly interrupted; some injuries and/or fatalities.
Extensive: Consistent major property damage; major damage to public infrastructure (up to several days for repairs);
essential services are interrupted from several hours to several days; many injuries and fatalities.

Catastrophic: Property and public infrastructure destroyed; essential services stopped, thousands of injuries and
fatalities.

Table 7: Disaster and Emergency Declarations for Middlesex County

ID Number Type Date
1701 Severe Storms and Inland and Coaskabéiing April 2007
1642 Severe storms, flooding May 2006
1614 Severe storms, flooding October 2005
3252 Hurricane (Katrina) August 2005
3201 Snow January 2005
1512 Flooding April 2004
3191 Snowstorm December 2003
3175 Snowstorm February 2003
3165 Blizzard March 2001
1364 Severe storms, flooding March 2001
1224 Heavy rain, flooding June 1998
1142 Severe storms, flooding October 1996
1090 Blizzard January 1996
3103 Blizzard March 1993
920 Severe Coastal Storm October 1991
914 Hurricane (Bob) August 1991

Sources:www.fema.govandState Hazard Mitigation PlaivIEMA and DCR, October 2007.

Flood-RelatedHazards

Floodinghas not been @revalent natural hazard identified by local officiald ittleton,
however the town does contain several floodplain areas and is also subject to localized

-12-
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flooding. FI oodi ng can occur during

thunderstorms

hurri

There have been a number of major rain storms that have resultgdifitant flooding

in easterrMassachusetts over the last fifty years. Excluding hurricanes, significant rain

storms include:

August 1954
March 1968
January 1979
April 1987

October 1996
June 1998
March 2001
April 2004
October 2005
May 2006
April 2007

October 1991 (AThe Perfect

Stor mo)

ThroughOctober 2007Littleton property ownes filed a total of 10osses with the
National Floodnsurance Program. Of theseh@&ve been paid for a total of just over
$65,000. FEMA maintains a database tireseflood insurance policies and claims
which can be found avww.fema.gov/business/nfip/statistics/pcstat.shirhe following

tableprovides further detaffom the datasse:

Table 8 Flood Insurance Policies and Claims irLittleton (as of October 31, 2007)

Flood insurance policies in foec 7
Coverage amount of flood insurance policies $1,786,000
Premiums paid $3,307
Total losses (all losses submitted regardless aftetes) 10
Closed losses (Losses that have been paid) 9
Open losses (Losses that have not been paid in full) 0
CWOP losses ( Losses that have been closed without payment 1
Total payments (Total amount paid on losses) $65,313.55

As defined by the @mmunity Rating System (CRS) of the National Flood Insurance

Program (NFIP), a repetitive loss property is any property for which the NFIP has paid

two or more flood claims of $1,000 or more in any givery&@ar period since 1978 he

state plan indicatabat Massachusetts is one of the 10 states that cumulatively account

for 76% of all repetitive loss buildings in the United States. Thereamepetitive loss
structures irLittleton (see maps in Appendix)A For more information on repetitive

lossesseehttp://www.fema.gov/nfip/replps.shtm

-13-
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Wind -Related Hazards

Wind-related hazards include hurricanes and tornadoes as well as high winds during
severe rainstorms and thunderstorms.

The region habeen impacted by hurricanes throughout its history, starting with the Great
Colonial Hurricane of 1635. The eye of one hurricane passed right through Boston in
1944, Between 1858 and 2000, Massachusetts has experienced approximately 32 tropical
storms,nine Category 1 hurricanes, five Category 2 hurricanes and one Category 3
hurricane. This equates to a frequency of once every six yidarsacanes that have

occurred in the region inclutte

o Great New England Hurricane* September 21, 1938

e Great Atlanic Hurricane* September 145, 1944

e Hurricane Doug September 112, 1950

e Hurricane Carol* August 31, 1954

e Hurricane Edna* September 11, 1954

e Hurricane Hazel October 15, 1954

e Hurricane Diane August 1719, 1955

e Hurricane Donna September 12, 1960

e Hurricane Gloria September 27, 1985

e Hurricane Bob August 19, 1991
*Category 3.

Not included in this list is the Portland Gale of NovembeP261898, which may well
have been the most damaging coastal storm in Massachusetts history.

As shown in Map 5 i\ppendix A,the following storms tracked through Littleton:

Category 1 Hurricane ih858
Category 2 Hurricane ih960
Tropical Depression ih988
Tropical Storm in 1999

A hurricane or storm track is the line that delineates the path of the eye ofcamelor
tropical storm. However, the town does experience the impacts of the wind and rain of
hurricanes and tropical storms regardless of whether the storm track passed through the
town. The hazard mappiradsoindicates that the 100 year wind speeilli® miles per
hour.One tornado waecorded within thevestern portion of the town.

Winds during other storms also can cause damage. Downed trees anchlintiea
problem due to weather conditions such as strong wind or heavy snow and ice. Tree
limbs can dowrpower and communication lines aimtpactmajor roadways.

! Information on storms provided by Cambridge Emergency Management Department. It is assumed that
these same storms affected eastern Massachusetts, including Littleton.

-14-
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Winter -Related Hazards

In Massachusetts, northeast doas | stor ms Kknoosuronatetwotonesb e ast er s

per year. Winter storms are a combination of hazards because theywodlga wind,
ice, flooding and snow fallThe average annual snowfadlLittletonis 487 72 inches.

As expected, a number of public safety issues can arise during snow storms. Impassible
streets are a challenge for emergency vehicles and affeanmtssahd employers. Snew
covered sidewalks force people to walk in streets, which are already less safe due to
snow, slush, puddles and ice. Large piles of snow can also block sight lines for drivers,
particularly at intersections. Not all residentsalvke to clear their properties, especially

the elderly. And when that snow melts, flooding occurs. Refreezing of melting snow
can cause dangerous roadway conditions.

Fire-Related Hazards
Brush fires and drought fall under the category offglated natural hazards.

According to he State Plarthe most recent severe drought in the state occurred from
2001 to 200&nd other multyear droughts occurred in 1883, 190812 , 192932,
193944, 196169,and 198083.

Recentwild fires in the sta, acording to the state plaaffected 2,600 acres 2002,

and 1,600 acres in 200Rpproximatelyd0% of wild fires in the pastO years were
caused by humans and 10% by lightnitg.addition to obvious threats to humans and
property, because wildés burn ground vegetation and ground cover, subsequent rains
can worsen erosion.

According to t h et thelatihetodFre Deparimeat FespBnedguibr
brush fires in 2006. In general, theushfires do not usually cause property damage o
injuries. TheOak Hill Conservation Aredoes pose slightly higher risk for fires, as has
the unfinished construction site of the Charles Ridge 40B developrténimportant,
however, to remember that fire can also be a result of other eventssinom the
aftermath of an earthquake.

Geologic Hazards

Geologic hazards include earthquakes, landslides, sirklsollesidenceandunstable
soils such as fill, peat and clay.

-15-



LITTLETON HAZARD MITIGATION PLAN

Earthquakes

According to the State Hazard Mitigation Plan, New [eng experiences an average of
five earthquakes per year. From 1627 to 1989, 316 earthquakes were recorded in
Massachusetts. Most have originated from the La Malbaie fault in Quebec or from the
Cape Anne fault located off the coast of Rockport. Theorelas experienced larger
earthquakes, of magnitude 6.0 to 6.5 in 1727 and 1@&Ber notable earthquakes
occurred here in 1638 and 1663 (Tufts University).

Several smalkkarthquake with epicenterdrave been recorded Littleton within recent
years An earthquake of magnitudeSvith an epicenter near Littleton Common
occurred as recently as October 19, 2@0though new construction under the most
recent building codes generally will be built to seismic standards, much of the
development in theotvn predates the most recent building code.

Earthquakes can result in many impacts beyond the obvious structural impacts.

Buildings may suffer structural damage that is not readily apparent. Earthquakes can
cause major damage to roadways, making gemay response difficult. Water lines and

gas lines can break, causing flooding and fires. Equipment in buildings can be
vulnerable. For example, a hospital may be structurally engineered to withstand an
earthquake, but if the equipment inside the igds not properly secured, the

operations at the hospital could be severely impacted during an earthquake. Earthquakes
can also trigger landslides.

The State Plan includes a map of Peak Ground Acceleration (PGA). The Plan explains
that:

AP GA methestiengthof a potential earthquake in terms of the peak

acceleration of ground movement. The potential damages due to an

earthquake increase as the acceleration of ground movement increases.

Peak ground acceleration is expressed as a percentagaaiia

acceleration, the acceleration of gravity
with the highest PGA have the highpstentialfor damages during an

earthquake. 0

According to the State Plahittleton is located in a section of the state with a PGA of 14
to 16 with a 2% probability of exceedance in 50 years; this is the third/fourth highest
zone in the state.

Landslides
Landslides can result from human activities that destabilize an area or can occur as a
secondary impact from another natural hazaich as floodinglIn addition to structural

damage to buildings and the blockage of transportation corridors, landslides can lead to
sedimentation of water bodies.
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Most of Littleton is classified as having a low ristrflandslides, whil@ small portiorof
thewestern half is classified as moderate rickcal officials did not identifyany
significantissues related to landslides, but rather occasional erosion from construction
and development.

Overarching Impacts from Natural Hazards

A number of inpacts can occur from any of the abewentioned natural hazards. Most

common and most visible are electrical outages and closures of roaditeysan

occur due to high winds that knock down wires and limbs, fieavy snow falls that

take time to clearor from a landslide that carries largaulsiers or soil onto a roadway.

In addition to causing inconveniences, these impacts can result in economic losses to

local businesses thaannotfunction without electricity, or their customers or employees

canrot get to the businessvlinimizing vulnerability to natural hazards can help to

reduce these and other impacts to peopl eds

Critical Facilities Infrastructure in Hazard Areas

Maps 17 in Appendix A and Tdb 9 list critical infrastructure ihittleton. Critical
infrastructure includes those facilities that perform an important function during a natural
disaster such as shelters and emergency operation centers. Critical infrastructure also
includes locatias that house sensitive populations, such as schools or nursing homes.
There are other critical facilities and infrastructure that may not be mapped because the
information was not available. These may include utildiedcommunication facilies
Thepurpose of mapping the natural hazards and critical facilities is to present an
overview of hazards in the community and how they relate to critical facilities.

Much of the Critical infrastructure inittleton is clustered near the tovaenter and along
Route 11Q0generally away frorfloodplain areas. Specificallpne facility islocated in
the 500year FEMA floodplain (X500), anthreefacilities are located within the 100
year floodplain (AE).One facility islocated withina locallyidentified areaf flooding.

Littleton does have a higher number of earthquake epicenters recorded than its
neighboring towns, and as a result the critical infrastructure is at a higher risk due to
earthquake activity. One epicenter is shown in close proximity to ¢tewter while
others are shown within a rbile radius.

Landslide risks within the town are either low or moderate, and the table below indicates
which sites fall into either of those categories.

The entire town has snow accumulation averages-@248ches and therefore all critical

facilities fall within this category. This also holds true for average wind speeds, which
are uniform at 110 mph throughout the town.
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Critical infrastructure of particular importance to the town is the number brikdges
could be affected by an earthquake.

The breakdown of the critical sites and how they relate to selected hazards follows in

Table 9.

Table 9: Relationship of Critical Facilities and Selected Hazard Types ihittleton

D Name Tvpe FEMA Locally-ldentified | Landslide
yp Flood Zone Flood Area Risk
1 Shaker Lane School School No No Low
2 Russell Street School School No No Low
3 Littleton Middle School No No Low
School
4 Littleton High School School No No Low
Oak Meadow
5 Montessori School School No No Low
6 Life Care Center Nursing Home No No Low
7 Police Station Police Station No No Low
8 Fire Station Fire Station No No Low
9 Town Hall Town Hall No No Low
10 GF Distribution Industrial No No Low
Center
11 Shattuck.Street Elderly No No Low
Housing Housing
12 First Baptist Church Place of No No Low
Assembly
Congregational Place of
13 Church Assembly No No Low
14 Church of.Latter Day Place of No No Low
Saints Assembly
15 Unitarian Church Place of No No Low
Assembly
. Hazardous
16 Veryfine (Kraft) Materials No No Low
17 | Badger Funeral Home | Funeral Home No No Low
Public Water Supply
18 (#1 & #3) Water AE No Low
. Lo Emergency
19 Littleton Electric Light Operations No No Low
& Water Dept.
Center
Littleton Fire Emergency
20 Department Operations No No Low
Headquarters Center
My School
21 Cooperative Nursery Daycare No No Low
School
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D Name Tvpe FEMA Locally-ldentified | Landslide
yp Flood Zone Flood Area Risk
22 St. Anne's Church Place of No No Low
Assembly
23 Public V\Eztze)r Supply Water Well No No Low
24 Treatment Plant Water No No Low
Treatment
Verizon Telephone Telephone
25 Hub Substation No No Low
AT&T Tower and Telephone
26 Underground Facility Substation No No Low
Water Tower
27 (Newtown hill) Water Tower No No Low
28 Water T|_(|)i\|/l\;er (Oak Water Tower No No Low
29 Water T(I)—|Vi\;le)3r (Cedar Water Tower No No Low
30 Littleton Green Elde_rly No No Low
Apartments Housing
31 | Mill Pond Apartments Elde_rly No No Low
Housing
32 | Acton Medical Facility | Medical Office No No Low
Sewer Lift Station Sewer Lift
33 School & Town Hall Station No No Low
34 Minuteman Arc Group Home No Nashoba Road Low
35 Evergreen Center Group Home No No Low
36 DSS Group Home Group Home No No Low
37 Horace Mann Group Home No No Low
38 Littleton Motor Court 55+P-;E"er No No Moderate
39 Dr. Johng Medical Medical Office No No Low
Office
40 Littleton Pools Hazardous No No Low
Materials
Hazardous
41 Agway Materials No No Low
42 Aubuchon Hardware Hardware No No Low
Store
. Hazardous
43 Aggregate Industries Materials No No Low
Department of Public | Department of
44 Works Public Works No No Low
45 Well Water Supply No No Low
Littleton Power Electric
46 Substation Substation No No Low
. Hazardous
47 Aggregate Industries Materials X500 No Low
48 Public Wztzer Supply Water Supply AE No Low
49 Cataldo's Hazardous No No Low
Materials
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D Name Tvpe FEMA Locally-ldentified | Landslide
yp Flood Zone Flood Area Risk
50 Cupp and Cupp Hazard_ous No No Low
Nursery Materials
51 Cupp and Cupp Hﬁzgﬁgg‘c‘ No No Low
52 Mill Pond Dam Dam AE No Low

Explanation of Columns in Table 9

Column 1: ID #: ID number which appears on the maps. See Appendix A.

Column 2: Site Name: Name of the site. If no name appears in this column, this information was not provided to
MAPC by the community.

Column 3: Site Type: Type of site.

Column 4: FEMA Flood Zone: Risk of flooding. No entry in this column means that the site is not within any of the
mapped risk zones on the Flood Insurance Rate Maps (FIRM). If there is an entry in this column, it indicates the type
of flood zone as follows:

Zone A - Zone A is the flood insurance rate zone that corresponds to the 100-year floodplains that are
determined in the Flood Insurance Study (FIS) by approximate methods. Because detailed hydraulic analyses
are not performed for such areas, no BFEs (base flood elevations) or depths are shown within this zone.
Mandatory flood insurance purchase requirements apply.

Zone AE and A1-A30 - Zones AE and A1-A30 are the flood insurance rate zones that correspond to the 100-
year floodplains that are determined in the FIS by detailed methods. In most instances, BFEs derived from the
detailed hydraulic analyses are shown at selected intervals within this zone. Mandatory flood insurance
purchase requirements apply.

Zones B, C, and X500 - Zones B, C, and X are the flood insurance rate zones that correspond to areas outside
of the 100-year floodplains, areas of 100-year sheet flow flooding where average depths are less than 1 foot,
areas of 100-year stream flooding where the contributing drainage area is less than 1 square mile, or areas
protected from the 100-year flood by levees. No BFEs or depths are shown within this zone.

Zone VE - Zone VE is the flood insurance rate zone that corresponds to the 100-year coastal floodplains that
have additional hazards associated with storm waves. BFEs derived from the detailed hydraulic analyses are
shown at selected intervals within this zone. Mandatory flood insurance purchase requirements apply

Column 5: Locally-ldentified Flood Area: Whether the site is located within an area that was identified by town officials
and staff as a localized area of flooding. These areas may or may correspond with FEMA flood zones.

Column 6: Landslide Risk: The degree of landslide risk for that site. This information came from NESEC. The
landslide information shows areas with moderate susceptibility to landslides based on mapping of geological
formations. This mapping is highly general in nature. For more information, refer to
http://pubs.usgs.gov/pp/p1183/pp1183.html. If there is no entry, it indicates that the site is located in an area with little
or no risk of landslides. The other two risk categories, low and moderate, indicate higher degrees of risk.
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Potential Damages to Existing Development

The purpose of the vulnerability assessment is to estimate the extetgrtfgdalamages
from natural hazards of varying types and intensities. A vulnerability assessment and
estimation of damages was performed for hurricanes, earthquakes and flooding. The
methodology used for hurricanes and earthquakes was the HAMEUSOftware. The
methodology for flooding was developed specifically to address the issue in many of the
communities where flooding was not solely related to location within a floodplain.

Introduction to HAZUSMH

HAZUS-MH is a tool to help estimate potentiardages from certain types of natural
hazards. We used HAZUS to estimate losses from a hurricane and earthquake. We did
not use HAZUS to estimate flooding damages, for reasons explained below. The
following overview of the HAZUSMIH is taken from the FEMAvebsite. For more
information, go tdhttp://www.fema.gov/plan/prevent/hazus/

A HA Z-WB8 is a nationally applicable standardized methodology and software
program that contains models for estimgtpotential losses from earthquakes,
floods, and hurricane winds. HAZH was developed by the Federal
Emergency Management Agency (FEMA) under contract with the National
Institute of Building Sciences (NIBS). Loss estimates produced by HAYMHS

are basd on current scientific and engineering knowledge of the effects of
hurricane winds, floods and earthquakes. Estimating losses is essential to
decisionmaking at all levels of government, providing a basis for developing and
evaluating mitigation plans drpolicies as well as emergency preparedness,
response and recovery planning.

HAZUS-MH uses stat®f-the-art geographic information system (GIS) software

to map and display and display hazard data and the results of damage and

economic loss estimates fouildings and infrastructure. It also allows users to
estimate the impacts of hurricane winds,

There are three modules included with the HAZMB software: hurricane wind,

flooding, and earthquakes. There are #igee levels at which HAZU$IH can be run.

Level 1 uses national baseline data and is the quickest way to begin the risk assessment
process. The analysis that follows was completed using Level 1 data.

Level 1 relies upon default data on building typggities, transportation, etc. from

national databases as well as census data. While the databases include a wealth of
information on the communities that are a part of this study, it does not capture all

relevant information. In fact, the HAZUS trang manual notes that the default data is
Asubject to a great deal of uncertainty. o

However, for the purposes of this plan, the analysis is useful. This plan is attempting to
only generally indicate the possible extent of damages due to certain tyzearal
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disasters and allow for a comparison between different types of disasters. Therefore, this
analysis should be consideredtarting pointo understanding potential damage from the
hazard events. If interested, communities could build a ncoteate database and

further test disaster scenarios.

Tablel1l0displays damages from category 2 and 4 hurricanes. Tablisplays damages
if an historic earthquake wés occur today and if a stronger (7.0) earthquake were to
occur.

Estimated Damages from Hurricanes

According to the State Hazard Mitigation Plan, between 1858 and 2004, there were 10

hurricanes: 50% were Category 1, 20% were Category 2 and 30% were Category 3.

the purposes of this plan a Category 2 and a Category 4 stormsheses ¢o illustrate

damages. While the region has not experienced a Category 4 hurricane, modeling one

hel ps to illustrate a fiworst case scenario. o
personnel evaluate the impacts of storms that might be more likiblg fnture, as we

enter into a period of more intense and frequent storms.
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Table 10. Estimated Damage in Littleton from a Category 2 or 4 Hurricane

Cat. 2 Cat 4*
Building Characteristics
Estimated total buildings 2,620
Estimated total building replacement value $586,657,000
(Year 2002 $)
General Building Damage
# of buildings sustaining minor damage 787 186
# of buildings sustaining moderate damage 226 499
# of buildings sustaining severe damage 28 717
# of buildings destroyed 21 1,193
Population Needs
% of hospital beds available on day of evel n/a n/a
# of households displaced 42 2,352
# of people seeking public shelter 8 463
Debris
Building debris generated (tons) 3,785 67,482
Tree debris gnerated (tons) 149,658 311,087
# of truckloads to clear building debris 151 2,699
Value of Damages
Total property damage $28,557,780 $558,736,66(
Total business interruption loss $3,784,660 $69,721,450

*No category 4 or 5 hurricanes have beecorded in New Englanddowever, a Category 4 hurricane was
included to help the communities understand the impacts of a hurricane beyond what has historically
occurred in New England.

Estimated Damages from Earthquakes

The HAZUS earthquake molduallows users to define different types of earthquakes and
to input various parameters. The module is more useful where there is a great deal of
data available on earthquakes. In New England, defining the parameters of a potential
earthquake is much medifficult because there is little historical data. The earthquake
module does offer the user the opportunity to select a number of historical earthquakes
that occurred in Massachusetts. For the purposes of this plan, two earthquakes were
selected: a963 earthquake with a magnitude of 5.0 and an earthquake with a magnitude
of 7.0.
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Table 11. Estimated Damage in Littleton from Magnitude 5 and 7 Earthquakes

Magnitude Magnitude
5.0 7.0

Building Characteristics
Estimated total number of builtlys 2,620
Estimated total building replacement vaju&r 2002 $) $586,657,000
Building Damages
# of buildings sustaining slight damage 1 573
# of buildings sustaining moderate damage 0 220
# of buildings sustaining extensive damage 0 40
# of buildings completely damaged 0 5
Population Needs
# of households displaced 0 18
# of people seeking public shelter 0 3
Debris
Building debris generated (tons) 0 12,000
# of truckloads to clear building debris 0 480
Value of Damages
Total property damage $80,000 $24,700,000
Total losses due to business interruption $0 $3,360,000

Estimated Damages from Flooding

MAPC did not use HAZUSMH to estimate flood damagesliittleton. In addition to
technical difficulties with thesoftware, the riverine module is not a reliable indicator of
flooding in areas where inadequate drainage systems, beaver activity, and increased
impervious surfaces contribute to flooding even in areas outside of mapped flood zones.
In lieu of using HAZLS, MAPC developed a methodology to give a rough approximation
of flood damages.

Approximately26acres ol i t t |tatal land ares 0f1,202acres have been identified

by local officials as areas of flooding.his amounts to 0.28 of the land areaThe

number of structures in each flood area was estimated by applying the percentage of the
total land area to the total number of structuge620 in Littleton, which is the same

number of structures used by HAZUS for the hurricane and earthquakiataisu

HAZUS uses an average value @P38,915per structure for the building replacement

value in this community. The calculations were done for a low estimate of 10% building
damages and a high estimate of 50% as suggested in the FEMA September 2002
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publication, fAState and oLagaaldekBptThedatgieorm Pl a
range of estimates for flood damages28%524- $1,007,618 These calculations are

approximate only and are meant to show an order of magnitude of damage. These

calculdaions are not based solely on location within the floodplain or a particular type of

storm (i.e. 100 year flood).

Table 12: Estimated Damages from Flooding ihittleton

Approx | % of Total # of Replacement Low High
Flood Hazard Area Area Land Area Estimate of Estimate of
o Struct. Value
(Acres) | in Littleton Damages Damages
1 | Beaver Brook/Great Road 8.78 0.078% 3 $671,745 $67,175 $335,873
2 | King Street 7.39 0.066% 2 $447,830 $44,783 $223,915
3 | Nashoba Road 8.84 0.079% 3 $671,745 $67,175 $335,873
7 | Newton Road 1.28 0.011% 1 $223,915 $22,392 $111,958
Total 26.29 0.23% 9 $2,015,235 $201,524 $1,007,618
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Potential Impacts to Future Development

The Town ofLittleton has identified a number of parcels where development has been
proposed, isinderway or is expected to occur in the futli@ble 13indicates where

areas of likely future development may be located within or partially within a natural
hazard area.

Table 13: Relationship of Potential Development in Hazard Areas ihittleton

Parcel Land_ Slide Flood Zone
Risk
King Street and Great Road Low No
Eastern Littleton Low No
Ayer Road (West) Low No
Distribution Center Drive Low 18.09% in X500
Distribution Center Circle Low 38.05% in X500
4.81% in X500
Taylor Street Low 35206 in AE
Hobbyhorse Hills subdivision Low No
Village at Reed Meadow Low No
Village on the Common - 40B Low No
Orchard Square Low No
. 10.81% in X500
Shelburne village Low 24 767% in AE
Nordblom Low No
Gutierrez Low No
Charles Ridge 40B Low No
. 6.43% in X500
Littleton Sports Center Low 11.49% in AE
Cisco Low 1.06% in X500
2.15% in AE
Town Public Safety Building Low No
Village of Newton Hill Low No
. 11.21% in X500
Monarch Drive Hotel Low 1.59% in AE
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V. HAZARDS AND EXISTING MITIGATION MEASURES

This section provides more detail on how certain natural hazards affect specific parts of
Littleton. Existing mitigation measures are discussed under each hazard heading and
existing mitigation measures for all natural hazards are compiled in Téble

Flood-Related Hazards
Overview of Town-Wide Flooding

100-year floodplains are found throughouittleton, mai nl y al ong t he t own
ways. The significant bodies of water in Littleton incluBeaver Brook Spectacle éhd,

Mill Pond, Long Pond, Fortéhd, Nagog Pondand the numerous tributaries streams

The northwestern half of Littleton consists mainly of sandy soils and contains the main
aquifer for the townds drinking wameh supply
of the area is tritiary to the SuAsCo (Sudbury, Assabet, Concord Rivers) watershed.

Flooding in Littleton is occasional, usuailythin or near floodplain areaddamage may
consist of flooding of basements, and the Fire Department may be called in to help pump
out basemest In someareas of townlocalizal flooding occurs due to beaver activity or
improperly functioning drainage infrastructur€he Littleton Highway Departmentas

been effective at replacing outdated culverts and drainage systems.

Littl et onlgsstemaepends salalyprpthe subsurface aquifer in the
northwestern half of town, therefore water quality has lageain issue.The town has
an active water departmesmdaggressivaquifer protection regulations thaavebeen
effective in préecting the water quality of the groundwater supply.

Al t hough Littletonds flooding issues in the
nearby more developed neighbors, Littleton is facing a large amount of new

development. New impervious areas araterengineered drainage systems can bring a

greater possibility of future flooding problem§herefore, protection of open space and

aggressive development controls will be critical to mitigate against future flooding.

Existing Town-Wide Flood Mitigation and Compliance with the National Flood
Insurance Program

Littleton employs a number of practices to help minimize potential flooding and
impacts from flooding, and to maintain existing drainage infrastructure. EXxisting
town-wide mitigation measures ilude:

a) Participation in the National Flood Insurance Program (NAFEMA
maintains a database on flood insurance policies and claims. This database
can be found on the FEMA website at
www.fema.gov/business/nfip/statistics/pcstat.shtm
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d)

9)

h)

)

k)
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All streets are swept at least once per yddre Highway Department begins
as soon as possible in the springhe Department has sufficient equipmt
for sweeping and does the sweepindpause although a small portion was
contracted out ipast years

The Highway Department does sand the roads in the winter, but not in
excessive amounts. They mix magnesium chloride with salt to work faster at
colder temperatures. All 1300 catch basins waened yearly.

Within the past 2 years, the town upgraded culverts in locations such as
Kimball Street King Street near the intersection of Taylor Raaad near
Newtown Road. The state installed upgrades at Route 119 near Spectacle
Pond. Within thepast 10 years, the town has upgraded culverts along Beaver
Brook, Harwood Avenue at Mill Pond, and near Scott Road near Forge Pond.
The town also recentiseplaced culverts on Harwood Avenue, Whitcomb
Avenue, Taylor StreegndHarwood Avenuat NewtownRoad.

The Highway Department is mapping stormwater outlets @RIS

The town uses a trappernatigatebeaveractivity as necessaryA permit to
do so is required by state law through lital Board of Health.

The town has floodplain regulationrSi{aper 173 Zoning, Article XVI
Wetlandsand Floodplain Regulation#f)at restrict certain activities and
requirea special permifor activities located within #ood zone

The town has a wetlands protection bylaw (Chapter 171) to protect resource
areas inand around wetlands

TheMassachusettStormwatePolicy is applied to developments within the
jurisdiction of the Conservation Commission.

The subdivision regulations encourage a preliminary submission to discuss
development issues dpnt with the Planing Board prior to a significant
investment in design efforts. Runoff from subdivision developments may not
increase in proposed conditions more than in existing conditions for the 25
year storm. Pipes and detention basins must be designed forybarZiorm
and culverts must be designed for theyg@r storm event.

The town has Site Plan review requirements (Chdm@rZoning, Aricle IV
Site Plan Requirements). The drainage requirements for siterplest meet
those stated in the subdivisicggulations.

The town residential zoning requiresnimum Zacre lots except where
clusters are allowed to protect open space (Chapter 173 Zoning, Article XIX
Open Space Development

m) The Aquifer Protection DistrictGhap. 173 Zoning, Article XIV Ag@er and

Water Resource District) requires a permit for any development with 15% or
greater impervious coverag®echarge is required in the aquifer protection
district where feasible.
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n) A consultant prepared a Lelmpact Development (LID) guide for the Wate
Department and Town Meeting in 2007 approved to include usage of the
recommended LID techniques to the maximum extent practicable for all
developments within the aquifer protection district.

0) The town has acquired lamor open space protectiof.he Waer Department
hasa land acquisition fund. The Town recentlyghased 87 acres of
Hartwell property and a conservation restriotan 85 acres of Prouty Woods.
TheConservation Commission andgtleton Conservation Trust also purchase
and/or overseeorservation areas in the town.

p) The town adopted the Community Preservation Act with a 1% surcharge in
May of 2007.

g) The town continues to implement its NPDES Phase |l stormwater program
which includegpublic education programsTheWaterDepartmenprovides
education orstormwater suchs: a stormwatemedia campaigrarticlesin
theWatts and Dropsewsletter, information posted on the Water Department
website, and traveling stormwater display posted around town.

Site-Specific Flooding

The followingsites wee identified by Town staff as areas that have experienced more
significant flooding in the pasfThe numbers in parentheses refer to the Areas of
Concern on Map 8 in Appendix A.

Beaver Brook/Great Road)

Beaver Brook at Great Road has ovepiegh in heavy rainsOther times there will be

high water in the brook but overtopping does not oc@ine cause of the flooding is due
more to the fact that it is within a floodplain area than it does with inadequate drainage
infrastructure.

King Strest (2)

The stream located near a floodplain at Kiisg Streetlocation has caused surface
flooding in the past. In 2006 the town upgraded the old stone culvert by installing two
new reinforced concrete pipes. This reconstruction so far has been filcasss

reports offurther flooding have occurred.

Nashoba Roa@B)

Nashoba Road had routinely floodeftendue to beaver activity. This site is also

located near floodplain. The town recently raised the road approximately 2.5 feet at its
lowest pant by installing retaining walls and fill slopes for a total length of 2400 feet.
This solution has appeared to alleviate the problem.

Newtavn Road (7)
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A house on NewtowRoad experienced flooding at the Newtown Road locatidhe

town installed a ew culvert slightly upstream to help fix the situation. The upgrade has
appeared toeduce the flooding and damage to the home.

Dams

According todata provided by the Massachusetts Department of Conservation and
Recreationthereis one damregisteredn Littleton, the Mill Pond Dam. This dam is
located along Beaver Broak Mill Pondand is owned by DCRAccording to the town,
the spillway has not had any problems withinldst 1015 years. Another old wooden
dam is located at Newtown Road near Rohd.

Existing TownWide Mitigation for Dam Hazards

a) DCR dam safety regulatiofisAll dams are subject to the Division of
Conservation and Recr ealheidammsingstbéam s af et
inspectedegularlyand reports filed witlthe DCROffice of Dam Sagéty.

b) Permits required for constructiérState law requires a permit for the
construction of any dam.

Wind-Related Hazards

As shown on Map 5 in Appendix A,category 1 hurricaniacked througltittleton in

1858, a category 2 hurricane trackbrbtigh in 1960, a tropical Depression in 1988, and

a tropical storm in 1999The hazard mapping also indicates that the 100 year wind speed
is 110 miles per har. One tornado was recordedthin the western portion of the town.

Tree damage during high mdshas the potential to keesignificant hazarah Littleton.
Trees can knock out power lines and blagkjorroadways, which hinders emergency
response.

Littleton has had some downed trees in the past, but generallpaldes/e significant
issues sch as roadway blockages or power outagdse Highway Department is
proactive in removing dead trees around the town. The Light Department also has an
excellent tree removal program and assists the Highway Department with large tree
removals and trimmigp around wires.

There is a potential risk of antenna damage at the Fire and Police Station but these
antennas are the backup for communication. The main antennas are at the water tower.

The town ofLittleton makes every effort to mitigate against damaue to high winds.
Some of the specific actions are provided below.

Existing Mitigation for Wind-Related Hazards (Towswide)

a) TheHighwayDepar t ment acts aFbheydominimals Tr ee War
trimming around town and concentrat@stlyon dead treeemovals. They
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remove approximately 75 to 125 trees per year. Hhehave a roadside
mower to keep vegetation back from the edge of pavement.

b) The Light Departmerntelpswith the larger tree removals atrins around
the wires. They have a mulyearplantrimming program(approximately &
year cycl@ to go over their whole system.

c) The Highway Departmeratiso has a brush chipper and access to two
additional bush chippers from the Light Departmerithey do not have in
housecapability for stump gnding, butcontract out yearly for stump
grinding needs.

Winter -Related Hazards

Map 6in Appendix Aindicates that the average annual average snowfaltieton is
between 48.1 inches to 72 inchdhe Town provides standard snow plowing operations,
and clearing snow has not posed aigyificantchallenges.They feel they have

sufficient storage space and snow removal equipment.

One challenge the town faces is occasional snow drifting onto Nagog Hill Road, Foster
Street, and Newtown Road (seedtbons on Map 8 in Appendix A). These drifisve
caused more of a nuisance than a significant hazard. Potential mitigation could include
the installation of barriers, such as snow fences.

The town ofLittleton currently employs a number of measuremttigate for winter
storm events. These are described below.

Existing TownWide Mitigation for WinterRelated Hazards

a) TheHighway Departmenprovides standard snow plowing operations,
includingsalting and sandingThey are in the process of usingguid deicer
(Magnesium Chloride) in order to minimize sand usage.

b) They have enough storage space for the snow, including the parking area of a
town-owned field that has a parking area at 55 Russell Streetpand
owned land located at 5@reat Road.

Fire-Related Hazards

According to the t lottetordFre Deparimeat fespbnegn wrl@ , t he
brush fires in 2006. In general the brush fires do not usually cause property damage or
injuries. The most common cause of these fieedue to hman carelessness, although

two years ago a lightning strike during a drought did cause a smalbfi@open

burning permits were issued in 2006.

The Oak Hill Conservation Area does posstightly higher risk for fires as there have
been several smdiltes in this area. The Oak Hill area, as with many of the other
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numerous conservation areas in town, is within close proximity to holfniesested or
vegetated areas encroach upon homes, the risk of brush fires impacting those homes is
increased. A rmimum of 75 feet of clearance is ideal next to a structure, however it is
hard to enforce over time as vegetation grows from year to year.

Another area of higher fire risk ike unfinished construction site of the Charles Ridge
40B development

The FireDepartment hathe equipmaet it needs to fight brush fires, however a four
wheeldrive ATV vehicle would be helpful to prosde greater access to areas of higher
risk such as the Oak Hill Conservation Arézutting in fire roads to this area for futher
aacess would also be helpful.

Existing TownWide Mitigation for Fire-Related Hazards

a) Town bylaws allow controlled open burning in accordanith state
regulations, but a permit is required from the Fire Chief for each day of
intended burning.

b) The Firedepartment reviews all subdivision and site plans for compliance
with site access, water supply needs, and all other applicable regulations.

c) The Fire Department maintainsvebsite with substantial publeducation on
fire prevention athttp://www.littletonma.org/content/53/107/543.aspx

Geologic Hazards
Earthquakes

Most municipal officials acknowledged that earthquakes were the hazard for which their
community was least prepare8eveal small earthquakes with epicenters have been
recorded in Littleton within recent years. An earthquake of magnitude 2.5 with an
epicenter near Littleton Common occurred as recently as October 19, T2@0Police
department received so many phone dalis they had to gto their 911 backup system

in Ayer.

If a largeearthquake hitgheentire regionnot just the town, would face significant
challenges.Earthquakes often trigger fires. The water distribution system may be
disrupted, thus posing &k for public health and fighting the fires.

Although new construction under the most recent building codes generally will be built to

seismic standards, much of the development in the town predates the most recent building

code. TheFire Statonwadui | t i n the 19406s and would | i ke
sound if a large earthquake were to occlinePolice statowas bui |t i n the 19
its stability is also questionable in the event of a large earthquake.
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Existing TowAWide Mitigation fo Earthquake Hazards

a) The middle school and high school are new buildings with backup power that
could act as shelteif necessary.

b) The town does have an evacuation plan as specified in its Comprehensive
Emergency Management Plan (CEMP).

c) Rivers and pondsitownare available tbe tapped into for wateupply if
necessary

d) A tanker task forcesiavailablehoughState Fire mobilizationFEMA has 8
12 tankers that can be deployed anywhere in the US within 72 hours

e) The El Paso gas compamponitorsprovides educational information and
training on hazard mitigation for il&ennesse&as Pipeline .

Landslides

Map 4 in Appendix A indicates that modtlattleton is classified as having a low risk for
landslides, while small portion irthe western half islassified as moderate risk.here

are not many steep slopes in the town acdll officials statéhat landslides are not a

major threat or occurrence liittleton. Rather, there are localizéssues okrosion
duringconstruction, as a result of devehognt, or as a result of clearing vegetation. The
site plan regulations or subdivision regulations do not have requirements for steep slopes
during construction or posinstruction

Existing TowAWide Mitigationfor Landslide Hazards

a) The subdivision regations do have maximum slope requirements for new

roads.
b) Chapterl47of the Town CodeSoil Removal states a permit is required for
moving large amounts of soil to or from a site.

Existing Multi -Hazard Mitigation Measures

The Town ofLittleton hasseveal mitigation measurds place thaaddressnore than

one hazardMajor issues in preventing natural hazards in Littleton are the ability of the
Fire and Police departments to operate efficiently, or at all, in outdated facilities in the
event of a sigificant natural hazard.

The following describes these measures:

Existing TownWide Mitigation for Multiple Hazards

a) Multi-Department Review of Development#/ultiple departmers, such as
Planning, Zoning, Healtlighway, Fire,Policeg and Conservatignmeviewall
subdivisionand site plangrior to approval.
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b) Comprehensive Emergency Management Plan (CEMEery community in
Massachusetts is required to have a Comprehensive Emergency Management
Plan. These plans address mitigation, preparednesynssg@and recovery
from a variety of natural and mamade emergencies. These plans contain
important information regarding flooding, dam failures and winter storms.
Therefore, the CEMP is a mitigation measure that is relevant to many of the
hazards discussl in this plan.The CEMP is available online through secure
access for town personnel.

c) Enforcement of the State Building Cad€he Massachusetts State Building
Code contains many detailed regulations regarding wind loads, earthquake
resistant design,dbdproofing and snow loads.

d) Local Emergency Management Planning Comeeit{LEPC)

e) The middle school and high school are new buildings with backup power that
could act as shelters if necessary.

f) The town has a backup 911 system in Ayer, and redundant emegrg
communications systems. TRelice Department recently updated its
communications network with new radio consoles and towées main
antenna is at the water tower and the backup antennas are at the Fire and
Police Stations.

Compilation of Existing Mitigation

The following table summarizes the many existing natural hazard mitigation measures
already in place ihittleton. Because of the number of entities, public and private,
involved in natural hazard mitigation, it is likely that this list stating point for a more
comprehensive inventory of all measures. Please note that the numbers shown in
parentheses correspond to the Hazard Areas of Concern included on the maps in
Appendix A.
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Table 14: Existing Natural Hazard Mitigation Measuresin Littleton

Hazard

Area

Mitigation Measure

Flood-
Related

Town-Wide
Flood Mitigation
and
Compliance with
the National Flood
Insurance Program

Participation in the National Flood Insurance Program
Annual street sweeping

Annual catch basin cleaning

Ongoing drainage system upgrades and maintenance
Stormwater system mapped in GIS

Beaver mitigation

Wetlands and Flood Plain Regulations

Wetlands Protection Bylaw

Massachusetts Stormwater Policy

Stormwater Requirements in Subdivision Regulations
Stormwater Requirements in Site Plan Review
Minimum 1-acre residential lot Zoning

Aquifer Protection District

LID Guidebook produced for the Water Department
Land Acquisition

Community Preservation Act

Public Education on stormwater through the NPDES
Phase Il program

King Street (2)

Culvert upgraded by the Town.

Nashoba Road (3)

Road raised by the Town.

Newtown Road (7)

New culvert installed by the Town.

Dams

Town-Wide

A)
B)

DCR Dam Safety Regulations
Construction permits required

Wind-
Related

Town-Wide

A)
B)
C)

Tree Maintenance Program by the Highway Dept.
Tree Maintenance Program by the Light Dept.
Highway Department has access to brush chippers

Winter-
Related

Town-Wide

A)

B)

Standard snow operations, liquid deicer (magnesium
chloride) reduce sand usage
Sufficient snow storage space

Fire-Related

Town-Wide

A)
B)
C)

Open burning permits required

Fire Department reviews all development plans
Fire Department provides public education on its
website

Geologic -
Earthquake

Town-Wide

A)

B)
C)

D)

Middle and High school are new buildings with backup
power that can act as shelters

Evacuation plan in CEMP

Rivers and ponds can be tapped into for firefighting if
necessary

Tanker task force available through State Fire
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Table 14: Existing Natural Hazard Mitigation Measuresin Littleton

Hazard

Area

Mitigation Measure

E)

mobilization.
El Paso gas company monitors and provides training
for its gas pipeline.

Geologic -
Landslides

Town-Wide

A)
B)

Maximum slopes for subdivision roads
Soil removal permits required

Multi-Hazard

Town-Wide

Multi-department review of developments
Comprehensive Emergency Management Plan
(CEMP)

Enforcement of State Building Code

Local Emergency Management Planning Committee
(LEPC)

Middle and High school are new buildings with backup
power that can act as shelters

Back-up 911 system in Ayer, redundant emergency
communications systems, and recent upgrades to the
Police Department communications network
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VI. HAZARD MITIGATION GO ALS AND OBJECTIVES

The Littleton Local Multiple Hazard Community Planning Teamdorsed the following
eight hazard mitigation goadd itsOctober 18 2007teammeeting:

1.

Prevent and reduce the $osf life, injury, public health impacts and property
damages resulting from all major natural hazards.

Identify and seek funding for measures to mitigate or eliminate each known
significant flood hazard area.

Integrate hazard mitigation planning as mtegral factor in all relevant
municipal departments, committees and boards.

Prevent and reduce the damage to public infrastructure resulting from all
hazards.

Encourage the business community, major institutions angbradits to work
with the Town tadevelop, review and implement the hazard mitigation plan.

Work with surrounding communities, state, regional and federal agencies to
ensure regional cooperation and solutions for hazards affecting multiple
communities.

Ensure that future development rteefederal, state and local standards for
preventing and reducing the impacts of natural hazards.

Take maximum advantage of resources from FEMA and MEMA to educate
Town staff and the public about hazard mitigation.
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VIl. POTENTIAL MITIGATION MEASURES

What is Hazard Mitigation?

Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries and
property damage resulting from natural and huimade hazards through lotgrm
strategiesThese longierm strategies include planning, policy changes, programs,

projects and other activitieds=EMA currently has three mitigation grant programs: the
Hazards Mitigation Grant PrograrANGP), the PreDisaster Mitigation program

(PDM), and the Floo Mitigation Assistance (FMA) programSee
http://www.fema.gov/government/grant/government.sfdrmmore information.

Identification and Prioritization of Potential Mitigation Measures

During the local hazard mitigation team meetings, officialstitteton determined

possible mitigation measures for the various natural hazards that have impacted or could
impact the town. In addition, MAPC solicited suggestions for mitigation messuren

it collected hazard information from town officials and from other town plans and

studies. MAPC compiled all suggested strategies into a matrix.

MAPC staff attended the FEMA Benefitost Analysis Training Course on October 31
November 1, 2005red on November 15, 2007. Information from this training was
shared with local officials in order to help them understand the role of a benefit/cost
analysis in developing and evaluating potential mitigation projects.

Local officials then prioritized theneasures using the matrix. Prior to choosing
priorities, participants reviewed the project Goals and STAPLEE evaluation
considerations, such as:

e The number of homes and businesses affected by the hazard

e Whether or not road closures occurred and whaaainglosures had on delivery
of emergency services and the local economy

e Whether any environmental constraints existed

e Is there political support and public support to implement the mitigation
measures?

e Can the town provide the necessary maintenance Vkleemitigation measure is
completed?

e Does the cost seem reasonable when considering the size of the problem and
likely benefits from mitigation?

The breakdown of high and medium priority measures, along with any other possible
measures, is provided in tdescussions below.
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High Priority Mitigation Measures

A) Upgrades to Public Safety Facilities

Both the Fire Station and the Police Station are older structures lacking space and the
stateof-the art technology needed to effectively and efficiently servadhes of a

growing community. The town is in the process of considering a new public safety
building to address these needs. In the current buildings, in the event of a major
natural disaster such as an earthquake, the emergency opeaed@ngsk.

B) Equipment for Brush Fires

Littleton is home to numerous forested and vegetated conservation areas that pose a
risk for brush fires. The Oak Hill Conservation Area alone has had several small fires
in the past.In order to better service these areasraiijate against a more

widespread fire, the Fire Department needsahdel drive ATV vehicle to better

access brush firesThe cost for one of these vehicles is estimated at approximately
$15,000.

C) Fire Access Road at Oak Hill Conservation Area

Anotherway to mitigate for a widespread fire at the Oak Hill Conservation area is to
cut in fire roads so that emergency vehicles can more easily access the site.

Measures to Ensure Compliance with the National Flood Insurance Program

D) Protection of Open Space

Although Littleton does not see significant flooding in the town compared to more
urbanized towns, protection of open space in the wake of signifieastopment is
important in order to ensure future developndogs not increase floodinggome of

the ecommendations on how to preserve and protect open space are summarized in
the Towndéds Open Space Plan are as foll ows:

e Continue open space purchases ggbtiate conservation restrictions and
easements

Encourag limited development scenarios

Revise open sgce development bylaw and adopt tdudy right

Adopt flexibledevelopment zoning provisions

Adopt agicultural preservation zoning

Adopt scenic zoning bylaw

Adopt measures that provide alternatives to ANR development

E) Revisions to Development Bylaws anRegulations

In order to prevent futuriooding issues in the town due to new development, the
following revisions to existing bylaws and regulations should be considered:
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e Require the use of the new LID guidance manual for all developments in town,

and nofust those within the Aquifer Protection District.

¢ Expand the requirements of the state stormwater policy to not just locations
within Conservation Commission jurisdiction, but to all developments in the
town. Also expand the policy to smaller subdiwsdhat do not meet the
threshold required by the state (under 14 lots).

e Provide alternatives to traditional design requirements in the subdivision
regulations and the zoning bylaw to reduce impervious areas.

¢ Require aggressive and legabiinding operatin and maintenance plans and
reporting, with enforcement mechanisms, for private drainage facilities.

¢ Include construction and pesbnstruction slope stabilization requirements in the
site plan and subdivision regulations.

Ongoing Culvert and DrainageUpgrades

The town should continue to monitor and alleviate localized flooding problems with
culvert or pipe upgrades, as it has done successfully in the past.

Medium Priority Mitigation Measures

G) Backyard Setback Requirements for Fire Protection

H)

A town regulation for a minimum 7#foot backyard setback would help minimize risk
to property and personal injury from brush fires, by keeping a buffer between
vegetated/forested areas and structures.

Public Education on Brush Fire Prevention

In order to reduc#he risk of brush firg furthereducatiorof the public should be
provided at conservation areas, for example with signage. In addition, homeowners
in close proximity to forest areas could be educated on vegetation manageament
their own propertieandhow to maintain buffers.

Snow Barriers

In order to prevent snow drifting along town roads, the town should install snow
barriers such as snow fences within Righft8Vay or require property owners to
install snow barriers on private property to preveiitidg onto public roadways.

Other Potential Mitigation Measures

J)

Reverse 911

Implementing a reverse 911 system similar to other surrounding towns, came up
during the public meeting in Littleton. Reverse 911 would be of particular assistance
to elderswho may not as easily receive emergency notices through other means.
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Potential Mitigation Summary Table

The following columns are included in the summary table:

Description of the Mitigation MeasuieBrief description of each mitigation measure.

Priority T The designation of high, medium or other priority was determined by the Local
Multiple Hazard Community Planning Team meeting. The designations could change as
conditions in the community change. In some cases only the high and mediumg priorit
measures are provided in the table.

Lead Implementation MAPC designated implementation responsibility based on
general knowledge of the community. It is likely that most mitigation measures will
require that several departments work together angrasgistaff is the sole
responsibility of the governing body of each community. In some cases;lagabn
entity would ideally be the lead implementer.

Time Framd The time frame was based on a combination of the priority for that
measure, the complty of the measure and whether or not the measure is conceptual, in
design, or already designed and awaiting funding. The identification of a likely time
frame is not meant to constrain a community from taking advantage of funding

opportunities as theyiars e . -t éiShh@rits an i tem that generall
than a year or two to complete, and could conceivably occur within the 5 years of this
plan. -teffmng s a project that will could tak:

complete, and may nbe completed within the five years of this plan.

Estimated Cost The cost data are estimates that represent a point in time and would
need to be adjusted for inflation and for any changes or refinements in the design of a
particular mitigation measur€ost information is approximate only and is either
provided by the community or from MAPC staff experience.

Potential Funding SourcésThis column attempts to identify possible sources of funding

for a specific measure. This information is preliminang varies depending on a

number of factors such as whether a mitigation measure has been studied, evaluated or
designed or is still in the conceptual stages. Each grant program and agency has specific
eligibility requirements that would need to be takato consideration. In most

instances, the measure will require a number of different funding sources. ldentification

of a potential funding source in this table does not guarantee that a project will be eligible
for or selected for funding. Upon adam of this plan, the local committee responsible

for its implementation should begin to explore the funding sources in more detail.

The best way to determine eligibility for a particular funding source is to review the
project with the funding agencyhe following websites provide an overview of
programs and funding sources.
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Army Corps of Engineers (ACOE)The website for the North Atlantic district
office ishttp://www.nae.usace.army.millThe ACOE povides assistance for a
number of types of projects including shoreline/streambank protection, flood
damage reduction, flood plain management services and planning services.

FEMAT As noted earlier, see
http://www.fema.gov/government/grant/government.sftmmore information.

Massachusetts Emergency Management Agency (MEMK)e grants page
http://www.mass.gov/dem/proams/mitigate/grants.htimas a useful table that
compares eligible projects for the Hazard Mitigation Grant Program and the Flood
Mitigation Assistance Program.

United States Department of Agriculturdhe USDA has programs by which
communities can gejrants for fire fighting needs. See the link below for
examples. http://www.rurdev.usda.gov/rd/newsroom/2002/cfg.html
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Table 15: Potential Mitigation Measures inLittleton

Mitigation Lead Time Estimated Potential
Measure Priority | Implementation Frame Cost Funding
Range Sources
A) Upgrades to Public High Fire Department / Long- $5-10 million Town,
Safety Facilities Police Department Term for a new Public
facility Safety
Grants
B) Equipment for Brush High Fire Department Short- $15,000 for a Town,
Fires Term new ATV Public
vehicle Safety
Grants
C) Fire Access Road at Oak High Fire Department Short- $100,000 - Town, CPA,
Hill Conservation Area term $500,00 Public
Safety
grants
D) Protection of Open NFIP Conservation Ongoing Varies Town, CPA
Space & Long- significantly funds, gifts
Term from town staff
time to $1
million or more
to purchase
land
E) Revisions to NFIP Planning / Short- Town Staff time | Town, MET
Development Bylaws and Conservation Term or $5,000- grants,
Regulations $15,000 for a EOEA
consultant Smart
Growth
Grants
F) Ongoing Culvert and NFIP Highway Ongoing | Town staff time Town,
Drainage Upgrades and material FEMA,
costs vary ACOE
G) Backyard Setback Medium | Fire Department / Short- Town Staff time Town
Requirements for Fire Zoning Board Term
Protection
H) Public Education on Medium | Fire Department Short- | $5,000-$15,000 Town,
Brush Fire Prevention Term Public
Safety
Grants
I) Snow Barriers Medium Highway Short- $0-$2,000 Town
Term
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Abbreviations Summary

FEMA Mitigation Grants:

FMA Flood Mitigation Assistance Program
HMGP Hazard Mitigation Grant Program
PDM PreDisaster Mitigation Program
RFC Repetitive Flood Claims

SRL Severe Repetitive Loss

Other Potential Funding Sources:
ACOE Army Corps of Engineers.

CMRP Commonwealth of Massachusetts Riverways Program
DCR Department of Conservation and Recreation
DEP Massachusetts Departnieof Environmental Protection

(SRF) Clean Water State Revolving Fund
(NPS) Nonpoint Source Grant Program

DHS Department of Homeland Security/Emergency Operations

EEA Massachusetts Executive Office of Energy and Environmental Aff
EOT Executve Office of Transportation

MET Massachusetts Environmental Trust

MHD Massachusetts Highway Department.

USDA United States Department of Agriculture
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VIII . REGIONAL AND INTER -COMMUNITY CONSIDERAT IONS

Some hazard mitigation issues are strictly local. The problem originates primahity wit
the municipality and can be solved at the municipal level. Other issues are inter
community and require cooperation between two or more municipalities. There is a third
level of mitigation which is regional and may involve a stedgional or federahgency

or three or more municipalities.

Regional Partners

In many communigs, mitigating natural hazargsmore than a local issue. Tiaeilities
that serve these communiti@ecomplex systemowned and opetad by a wide array of
agenciesgovenment and privateentities In Littleton, thisincludesbutis not limited to
the Town ofLittleton, Massahusetts Highway Department (MassHighyvalye
Massachusetts Bay Transportation Authority (MBT&nd the El Pasbennesse&as
Company.The planniig, construction, operations and maintenance of tfaedéies are
integral to the hazard mitigation efforts of communities. These agenugsm
consi der ed t fegonatpannensiimhazand mifigation. These agencies also
operate under theame constraints as communities idoluding budgetary and staffing
constraints and numerous competing priorities. In the sections that follow, the plan
includes recommendations for activities to be undertaken by these other agencies.
Implementation othese recommendations will require that all parties work together to
develop solutions.

Regional Facilities within Littleton

Major facilities owned, operated and maintaineddueral stae, regional or private
entities in Littleton include Routes2, 2A,110, 119and495 (MassHighway) MBTA
Commuter Rail Service to BostgMBTA); Natural Gas Lin€El PasoTenressee Gag
and accor di n2p030pen $pace Plathe Statedowns 92 acres near Route
2 and Boxborough border

Inter -Community Considerations

As Littleton is undergoing significant development, soaj@acent communities-or

example, 40B housing developments are in the
Westford and Actonln order to avoid impacts froemnyresidetial and commercial
developmentcommunication between Littleton and the surrounding communities,

including input in the review processes, isvitelin addi ti on, according t
Open Space Plan, a regional approach to open space preseshatitthle takenn

order to create linkages and ensina bpen space of regional significance is identified

and protected.
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IX. PLAN ADOPTION AND MA INTENANCE

Plan Adoption

The Littleton Hazard Mitigation Plan was adopted by Bw@ard of Selectmean [ADD
DATE]. See Appendix D for documentatiomhe plan was approved by FEMA on
[ADD DATE] for a five-year period that will expire on [ADD DATE].

Plan Maintenance

MAPC worked with the.ittleton Hazard Mitigation Planning Teato prepare thiplan

This groupwill continue to meet on an-ageded basi® function as the Localazard
Mitigation Implementation Groupwith onetown official designated as the coordinator
Additional membersouldbe added to the local implementation group from businesses,
non-profits and institutions.

Implementation Schedue

Bi-Annual Survey on Progreis3he coordinator of the Hazard Mitigation

Implementation Team will prepare and distribute a biannual survey in years two and four
of the plan. The survey will be distributed to all of the local implementation group
membersand other interested local stakeholders. The survey will poll the members on
any changes or revisions to the plan that may be needed, progress and accomplishments
for implementation, and any new hazards or problem areas that have been identified.

This information will be used to prepare a report or addendum to the local hazard
mitigation plan. The Hazard Mitigation Implementation Team will have primary
responsibility for tracking progress and updating the plan.

Develop a Year Four UpdateDuring the fairth year after initial plan adoption, the
coordinator of the Hazard Mitigation Implementation Team will convene the team to
begin to prepare for an update of the plan, which will be required by the end of year five
in order to maintain approved plan sgwith FEMA. The team will use the information
from the year four biannual review to identify the needs and priorities for the plan update.

Prepare and Adopt an Updated Local Hazard Mitigation Pl MAG6s appr oval
plan is valid for five yearsy which time an updated plan must be approved by FEMA in
order to maintain the o w appreved plan status and its eligibility for FEMA mitigation
grants. Because of the time required to secure a planning grant, prepare an updated plan,
and complete #happroval and adoption of an updated plan, the local Hazard Mitigation
Planning Team should begin the process by the end of Year 3. This will hedwthe

avoid a lapse in its approved plan status and grant eligibility when the current plan
expires.

At this point, the Hazard Mitigation Implementation Team may decide to undertake the
update themselves, contract with the Metropolitan Area Planning Council to update the
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plan or to hire another consultatiowever the Hazard Mitigation Implementation irea
decides to update the plan, the group will need to review the current FEMA hazard
mitigation plan guidelines for any changes. The update dfittheton Hazard

Mitigation Plan will be forwarded to MEMA and DCR for reviand to FEMA for
approval.

Integration of the Plans with Other Planning Initiatives

Upon approval of theittleton Hazard Mitigation Plan by FEMA, theocal Hazard

Mitigation Implementation Tearwill provide all interested parties and implementing

departments with a copy of the plan and will initiate a discussion regarding how the plan

can be integrated into that departmentdés ongd
reviewed and discussed tvithe following departments:

Fire / Emergency Management

Police

Public Works / Highway

Engineering

Planning and Community Development
Conservation

Parks and Recreation

Health

Building

Other groups that local team may coordinate with include large institutions (hospitals,

colleges), chambers of commerce, land conservation organizations and watershed groups.

The plan will also be postedonthecomni t yé6s website with the ca
team coordinator will review the plan for sensitive information that would be

inappropriate for public posting (such as critical facilities). The posting of the plan on a

web site will include a mechanisnrfoitizen feedback such as amil address to send

comments.
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X. RESOURCES

Commonwealth of MassachusettdcConnell Land Use Statistic$999.

Commonwealth of Massachusetttate Hazard Mitigation Plan2007 Prepared by the
Massachusetts Enggncy Management Agency and the Massachusetts Department
of Conservation and Recreation.

Federal Emergency Management AgenEjood Insurance Rate Map, Townldftleton,
Massachusetts, Middlesex Coundgne 15, 1983

Federal Emergency Managemergehcy. Flood Insurance Study, Town lottleton,
Massachusetts, Middlesex Coundune 15, 1983

Federal Emergency Management Agenbiitigation Planning Workshop for Local
Governments, Student Manuéflay 2004.

Federal Emergency Management Agengyate and Local Mitigation Planning Heiw
Guide,Understanding Your Risks: Identifying Hazards and Estimating Losses
August 2001.

Federal Emergency Management Agengyebsitevww.fema.govAccessedlanuary
2008.

Littleton Conservation TrustWebsite: http://littletonconservationtrust.org/guide.html.
Accessed January 2008.

Massachusetts Executive Office of Environmental AffaBsildout Analysis for
Littleton, MA. 2000. Prepared by the Metropolitan ARdanning Council.

Massachusetts Executive Office of Environmental AffaBsidburyAssabetConcord
River Watershed Action Pladune 30, 2005. Prepared by Ambient Engineering and
the SuAsCo Community Watershed Council.

Town of Littleton, Massachugts. 2006 Littleton Annual Town Report2006.

Town of Littleton, MassachusettsComprehensive Emergency Management Plan.

Town of Littleton, Massachusetté.ow-Impact Design/Best Practices ManudWlay
2007. Prepared by Camp Dresser McKee, Inc.

Town ofLittleton, MassachusettsTown of Littleton Master Plan2002.
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APPENDIX A: NATURAL HAZARDS MAPS

The MAPC GIS (Geographic Information Systems) Lab produced a series of maps for
each community. Some ofdaldata came from the Northeast States Emergency
Consortium (NESEC). More information on NESEC can be found at
http://www.serve.com/NESEC/Due to the various sources for the data and varying

levels of accuracythe identification of an area as being in one of the hazard categories
must be considered as a general classification that should always be supplemented with
more local knowledge. The documentation for some of the hazard maps was incomplete
as well.

The map series consists of four panels with two maps each plus one map taken from the
State Hazard Mitigation Plan.

Map 1. Population Density

Map 2. Potential Development

Map 3. Flood Zones

Map 4. Earthquakes and Landslides

Map 5. Hurricanes and Toadoes
Map 6. Average Snowfall
Map 7. Composite Natural Hazards

Map 8. Hazard Areas

Mapl: Population Densityi This map uses the US Census block data for 2000 and
shows population density as the number of people per acre in seven categories with 60 or
more people per acre representing the highest density areas.

Map 2: Potential Developmerit This map shows potential future developments, and
critical infrastructure sites. MAPC consulted with town staff to determine areas that were
likely to be developd or redeveloped in the future.

Map 3: Flood Zones The map of flood zones used the FEMA Q3 Flood Zones as its
source. For more information, refertttip://www.fema.gov/fhm/fq_g3.shtm

The definitons of the flood zones are described in more detail at
http://www.fema.gov/fhm/fg_term.shtmrhe flood zone map for each community also
shows repetitive loss sit€$ any), critical infrastructure ashmunicipally owned and
protected open space. As defined by the Community Rating System (CRS) of 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 maeyirgiven 10

year period since 1978. For more information on repetitive losses see
http://www.fema.gov/nfip/replps.shtm
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Map 4: Earthquakes and LandslideésThis information came from NESEC. For sto
communities, there was no data for earthquakes because only the epicenters of an
earthquake are mapped.

The landslide information shows areas with either a low susceptibility or a moderate
susceptibility to landslides based on mapping of geologicaldtons. This mapping is
highly general in nature. For more information on how landslide susceptibility was
mapped, refer tbttp://pubs.usgs.gov/pp/p1183/ppl183.html

Map 5: Hurricanes and Tormdoesi This map shows a number of different items. The
map includes the storm tracks for both hurricanes and tropical storms. This information
must be viewed in context. A storm track only shows where the eye of the storm passed
through. In most casgthe effects of the wind and rain from these storms were felt in
other communities even if the track was not within that community. This map also shows
the location of tornadoes with a classification as to the level of damages. What appears
on the map aries by community since not all communities experience the same wind
related events. These maps also show the 100 year wind speed.

Map 6: Average Snowfali This map shows the average snowfall and open space. It
al so shows st or mifany siocnis srackedthroughdhe community.e r s |,

Map 7: Composite Natural HazardsThis map shows four categories of composite

natural hazards for areas of existing development. The hazards included in this map are
100 year wind speeds of 110 mph or high@wr and moderate landslide risk, FEMA Q3

flood zones (100 year and 500 year) and hurricane surge inundation areas. Areas with
only one hazard were considered to be low hazard areas. Moderate areas have two of the
hazards present. High hazard area®liakee hazards present and severe hazard areas
have four hazards present.

Map 8: Hazard Areas For each community, locally identified hazard areas are overlaid

on anaerial photograph dated April 2009 he critical infrastructure sites are also shown.
The source of the aerial photograph is Mass GIS.
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