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SECTION 1: EXECUTIVE SUMMARY  
Hazard Mitigation planning is a proactive effort to identify actions that can be taken to reduce the 

dangers to life and property from natural hazard events. In the communities of the Boston region of 

Massachusetts, hazard mitigation planning tends to focus most on flooding, the most likely natural hazard 

to impact these communities. The Federal Disaster Mitigation Act of 2000 requires all municipalities that 

wish to be eligible to receive FEMA funding for hazard mitigation grants, to adopt a local multi-hazard 

mitigation plan and update this plan in five year intervals.   

 

PLANNING PROCESS  

Planning for the Hazard Mitigation Plan update was led by the Acton Local Hazard Mitigation Planning 

Team, composed of staff from a number of different Town Departments. This team met on November 30, 

2017, January 30, 2018, and May 24, 2018 and discussed where the impacts of natural hazards most 

affect the town, goals for addressing these impacts, updates to the Townõs existing mitigation measures, 

and new or revised hazard mitigation measures that would benefit the town. 

 

Public participation in this planning process is important for improving awareness of the potential impacts 

of natural hazards and to build support for the actions the Town takes to mitigate them. The Townõs Local 

Hazard Mitigation Planning Team hosted two public meetings, the first on April 18, 2018 and the second 

on June 18 2018, and the draft plan update was posted on the Townõs website for public review. Key 

town stakeholders and neighboring communities were notified and invited to review the draft plan and 

submit comments. Note public comments here. 

 

RISK ASSESSMENT 

The Acton Hazard Mitigation Plan assesses the potential impacts to the Town from flooding, high winds, 

winter storms, brush fire, geologic hazards, extreme temperatures, and drought. These are shown in the 

map series in Appendix B.  

 

The Acton Local Hazard Mitigation Planning Team identified 94 Critical Facilities. These are also shown on 

the map series and listed in Table 29, identifying which facilities are located within the mapped hazard 

zones. 

 

A HAZUS-MH analysis provided estimates of property damages from Hurricanes of category 2 and 4 

($14 million to $51 million) as well as earthquakes of magnitudes 5 and 7 ($417 million to $3 billion) and 

flood damage for 100-year and 500-year storms ($33 to $45.6 million). 
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HAZARD MITIGATION GOALS 

The Acton Local Multiple Hazard Community Planning Team endorsed the following nine hazard mitigation 
goals at the January 30, 2018 team meeting: 
 
 

1. Prevent and reduce the loss of life, injury, public health impacts and property damages resulting 
from all major natural hazards. 

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

hazard area. 
 

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

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

 
5. Encourage the business community, major institutions and non-profits to work with the Town to 

develop, review and implement the hazard mitigation plan. 
 

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

 
7. Ensure that future development meets federal, state and local standards for preventing and 

reducing the impacts of natural hazards. 
 

8. Take maximum advantage of resources from FEMA and MEMA to educate Town staff and the 
public about hazard mitigation. 

 

9. Consider the potential impacts of future climate change and incorporate climate sustainability and 
resiliency in hazard mitigation planning. 
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HAZARD MITIGATION STRATEGY 

The Acton Local Hazard Mitigation Planning Team identified a number of mitigation measures that would 

serve to reduce the Townõs vulnerability to natural hazard events. Overall, the hazard mitigation strategy 

recognizes that mitigating hazards for Acton will be an ongoing process as our understanding of natural 

hazards and the steps that can be taken to mitigate their damages changes over time. Global climate 

change and a variety of other factors impact the Townõs vulnerability and in the future, and local officials 

will need to work together across municipal lines and with state and federal agencies in order to 

understand and address these changes. The Hazard Mitigation Strategy will be incorporated into the 

Townõs other related plans and policies.   

 

PLAN REVIEW & UPDATE PROCESS 

The process for developing Actonõs Hazard Mitigation Plan 2018 Update is summarized in Table 1. 

 

Table 1: Plan Review and Update Process 

Section Reviews and Updates 

Section 3: Public 

Participation 

The Local Hazard Mitigation Planning Team placed an emphasis on public 

participation for the update of the Hazard Mitigation Plan, discussing strategies 

to enhance participation opportunities at the first local committee meeting. 

During plan development, the plan was discussed at two public meetings hosted 

by the Acton Board of Selectmen. The plan was also available on the Townõs 

website for public comment.   Note public comments here. 

Section 4: Risk 

Assessment 

MAPC gathered the most recently available hazard and land use data and met 

with Town staff to identify changes in local hazard areas and development 

trends. Town staff reviewed critical infrastructure with MAPC staff in order to 

create an up-to-date list. MAPC also used the most recently available version of 

HAZUS and assessed the potential impacts of flooding using the latest data.   

Section 5: Goals 
The Hazard Mitigation Goals were reviewed and endorsed by the Acton Local 

Hazard Mitigation Planning Team.   

Section 6: Existing 

Mitigation Measures 

The list of existing mitigation measures was updated to reflect current mitigation 

activities in the town.   

Sections 7 and 8: 

Hazard Mitigation 

Strategy 

Mitigation measures from the 2010 plan were reviewed and assessed as to 

whether they were completed, in progress, or deferred. The Local Hazard 

Mitigation Planning Team determined whether to carry forward measures into 

the 2018 Plan Update or modify or delete them. The Plan Update's hazard 

mitigation strategy reflects both new measures and measures carried forward 

from the 2010 plan. The Local Hazard Mitigation Team prioritized all of these 

measures based on current conditions.   

Section 9: Plan 

Adoption & 

Maintenance 

This section of the plan was updated with a new on-going plan implementation 

review and five year update process that will assist the Town in incorporating 

hazard mitigation issues into other Town planning and regulatory review 

processes and better prepare the Town for the next comprehensive plan update. 
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As indicated in Table 34, Acton made considerable progress implementing mitigation measures identified 

in the 2010 Hazard Mitigation Plan.  Completed physical projects include drainage upgrades at Main and 

Parker Streets and more frequent maintenance of drainage, installation of bio-retention projects in town 

parks, purchase of diesel generators for critical facilities, upgraded radio and fiber optic communications, 

and installation of beaver deceivers.  The Town strengthened stormwater treatment and infiltration 

requirements with the adoption of a new Stormwater Bylaw in 2015. In addition, the town purchased GIS 

software and has mapped 85% of the stormwater infrastructure.  The town has been active in purchasing 

land for conservation, completing over $5 million in purchases in the past five years.  

 

Several projects that were not completed will be continued into this plan update.  These include completing 

GIS mapping and moving on to work that will facilitate MS4 compliance, completion of fiber optic 

installation, and on-going dam assessments.  Funding for design of a new earthquake proof fire station 

was approved in Spring 2018. 

 

Moving forward into the next five year plan implementation period there will be many more opportunities 

to incorporate hazard mitigation into the Townõs decision making processes. 

 

Though not formally done in the 2010 Plan, the Town will document any actions taken within this iteration 

of the Hazard Mitigation Plan on challenges met and actions successfully adopted as part of the ongoing 

plan maintenance to be conducted by the Acton Hazard Mitigation Implementation Team, as described in 

Section 9 Plan Adoption and Maintenance. 
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SECTION 2: INTRODUCTION  
 

PLANNING REQUIREMENTS UNDER THE FEDERAL DISASTER 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 FEMA funding for hazard mitigation grants, 

must adopt a local multi-hazard mitigation plan and update this plan in five year intervals. This planning 

requirement does not affect disaster assistance funding.  

  

Federal hazard mitigation planning and grant programs are administered by the Federal Emergency 

Management Agency (FEMA) in collaboration with the states. These programs are administered in 

Massachusetts by the Massachusetts Emergency Management Agency (MEMA) in partnership with the 

Department of Conservation and Recreation (DCR). 

 

Massachusetts has taken a regional approach and has encouraged the regional planning agencies to 

apply for grants to prepare plans for groups of their member communities. The Metropolitan Area 

Planning Council (MAPC) received a grant from the Federal Emergency Management Agency (FEMA) 

under the Pre-Disaster Mitigation (PDM) Program, to assist the Town of Acton to update its local Hazard 

Mitigation Plan, which was first adopted in 2010. 

 

WHAT IS A HAZARD MITIGATION PLAN? 

Natural hazard mitigation planning is the process of determining how to systematically reduce or eliminate 

the loss of life and property damage resulting from natural hazards such as floods, earthquakes, and 

hurricanes. Hazard mitigation means to permanently reduce or alleviate the losses of life, injuries, and 

property resulting from natural hazards through long-term strategies. These long-term strategies include 

planning, policy changes, programs, projects, and other activities.  

 

PREVIOUS FEDERAL/STATE DISASTERS 

The Town of Acton has experienced 20 natural hazards that triggered federal or state disaster 

declarations since 1991. These are listed in Table  below. The majority of these events involved flooding, 

while five were due to hurricanes or norõeasters, and four were due to severe winter weather. 

 

Table 2: Previous Federal/State Disaster Declarations 

Disaster Name (Date 
of Event) 

Type of Assistance Declared Areas 

Hurricane Bob   
(August 1991) 

FEMA Public Assistance 
Project Grants 

Counties of Barnstable, Bristol, Dukes, Essex, 
Hampden, Middlesex, Plymouth, Nantucket, 
Norfolk, Suffolk 

Hazard Mitigation Grant 
Program 

Counties of Barnstable, Bristol, Dukes, Essex, 
Hampden, Middlesex, Plymouth, Nantucket, 
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Disaster Name (Date 
of Event) 

Type of Assistance Declared Areas 

Norfolk, Suffolk (16 projects) 

No-Name Storm   
(October 1991) 

FEMA Public Assistance 
Project Grants 

Counties of Barnstable, Bristol, Dukes, Essex, 
Middlesex, Plymouth, Nantucket, Norfolk 

FEMA Individual 
Household Program 

Counties of Barnstable, Bristol, Dukes, Essex, 
Middlesex, Plymouth, Nantucket, Norfolk 

Hazard Mitigation Grant 
Program 

Counties of Barnstable, Bristol, Dukes, Essex, 
Middlesex, Plymouth, Nantucket, Norfolk, 
Suffolk (10 projects) 

March Blizzard     
(March 1993) 

FEMA Public Assistance 
Project Grants 

All 14 Counties 

January Blizzard     
(January 1996) 

FEMA Public Assistance 
Project Grants 

All 14 Counties 

May Windstorm    
(May 1996) 

State Public Assistance 
Project Grants 

Counties of Plymouth, Norfolk, Bristol 

October Flood     
(October 1996) 

FEMA Public Assistance 
Project Grants 

Counties of Essex, Middlesex, Norfolk, 
Plymouth, Suffolk 

FEMA Individual 
Household Program 

Counties of Essex, Middlesex, Norfolk, 
Plymouth, Suffolk 

Hazard Mitigation Grant 
Program 

Counties of Essex, Middlesex, Norfolk, 
Plymouth, Suffolk (36 projects) 

1997 
Community Development 
Block Grant-HUD 

Counties of Essex, Middlesex, Norfolk, 
Plymouth, Suffolk 

June Flood 1998 

FEMA Individual 
Household Program 

Counties of Bristol, Essex, Middlesex, Norfolk, 
Suffolk, Plymouth, Worcester 

Hazard Mitigation Grant 
Program 

Counties of Bristol, Essex, Middlesex, Norfolk, 
Suffolk, Plymouth, Worcester (19 projects) 

1998 
Community Development 
Block Grant-HUD 

Counties of Bristol, Essex, Middlesex, Norfolk, 
Suffolk, Plymouth, Worcester 

March Flood 2001 

FEMA Individual 
Household Program 

Counties of Bristol, Essex, Middlesex, Norfolk, 
Suffolk, Plymouth, Worcester 

Hazard Mitigation Grant 
Program 

Counties of Bristol, Essex, Middlesex, Norfolk, 
Suffolk, Plymouth, Worcester (16 projects) 

February Snowstorm               
(Feb 17-18, 2003) 

FEMA Public Assistance 
Project Grants 

All 14 Counties 

January Blizzard                      
(January 22-23, 
2005) 

FEMA Public Assistance 
Project Grants 

All 14 Counties 
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Disaster Name (Date 
of Event) 

Type of Assistance Declared Areas 

Hurricane Katrina               
(August 29, 2005) 

FEMA Public Assistance 
Project Grants 

All 14 Counties 

May Rainstorm/ Flood 
May 12-23, 2006 

Hazard Mitigation Grant 
Program 

Statewide 

April Norõeaster      
April 15-27, 2007 

Hazard Mitigation Grant 
Program 

Statewide 

Flooding 
March, 2010 

FEMA Public Assistance 
FEMA Individuals and 
Households Program 
SBA Loan 

Bristol, Essex, Middlesex, Suffolk, Norfolk, 
Plymouth, Worcester  

Hazard Mitigation Grant 
Program 

Statewide 

Tropical Storm Irene 
August 27-28, 2011 

FEMA Public Assistance Statewide 

Hurricane Sandy 
October 27-30, 2012 

FEMA Public Assistance Statewide 

Severe snowstorm and 
Flooding February 8-
9, 2013 

FEMA Public Assistance; 
Hazard Mitigation Grant 
Program  

Statewide 

Blizzard of 2015 
January 26-28, 2015 

FEMA Public Assistance; 
Hazard Mitigation Grant 
Program 

Statewide 

 

Source: Database provided by MEMA 

 

FEMA FUNDED MITIGATION PROJECTS 

The Town of Acton has received funding from FEMA for four mitigation projects under the Hazard 
Mitigation Grant Program (HMGP) and the Pre-Disaster Mitigation Program (PDM). These projects totaled 
nearly $100,000 with over $70,000 covered by FEMA grants and over $23,000 by local funding.  The 
projects are summarized in Table 3 below.  

 

Table 3: FEMA-Funded Mitigation Projects 

Grant Project Title Scope of Work Total Cost 
Federal 

Funding 

Local 

Funding 

HMGP 

975-08 
Ice House Pond 

Install siltation control 

devices 
$56,580 $42,435 $14,145 

HMGP 

914-10  

Emergency 

Generators 

Installation of two 

portable generators 
$7,833 $5,875 $1,958 

PDM 

2005-13 

Hazard 

Mitigation 

Planning 

Development of first 

hazard mitigation plan 
$12,000 $9,000 $3,000 
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PDM19-

09 

Hazard 

Mitigation 

Planning 

Update of first hazard 

mitigation plan 
$18,000 $13,500 $4,500 

 

Source: MEMA 2016 Database 

 

COMMUNITY PROFILE  

Acton is located in Middlesex County and is bordered by Maynard, Stow, Boxborough, Littleton, Westford, 

Carlisle, Concord and Sudbury.  Major roadways in Acton include Routes 2, 2A, 27, 111 and 119.  A small 

segment of Route 62 runs through the southern tip of the town.  Acton is served by the Fitchburg line of the 

commuter rail.  A station is located in South Acton.   

 

The town is governed by a five-member Board of Selectman and a Town Manager.  The town operates 

under the open town meeting format. The Town Manager, appointed by the Selectmen, carries out the 

day-to-day governing functions of the town.   

 

The town retains a connection to its historic settlement patterns with three village centers and aspects of 

rural landscapes with historic farms.  The three villages are West Acton, South Acton and Acton Center.  

Like most communities in the larger region, Acton is faced with balancing pressures of growth and the 

desire to maintain its historic character.  As described in the Open Space and Recreation Plan and Acton 

2020 Plan, Acton has transitioned from a rural community to a bedroom suburb.  Much of Actonõs rural 

character has disappeared over the past twenty years. New settlement patterns, in the form of strip 

shopping centers and subdivisions have emerged.  Businesses on Route 2A provided services to surrounding 

communities. 

 

Commercial development is concentrated at the Nagog Office Park in North Acton.  A significant new 

employer, Insulet, is scheduled to open its Global Headquarters and manufacturing facility in the Nagog 

Office Park. 

 

According to the 2010 Census, nearly 22,000 people live in Acton and there are 8,187 housing units.  

Table 4 provides statistics on potentially vulnerable populations, including the elderly and those without a 

car, and vulnerable housing units such as those built prior to 1940.   

 

The town maintains a website at www.acton-ma.gov 
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Table 4: Acton Characteristics 

Population = 21,924 

¶ 5.2% are under age 5 
¶ 28.5% are under age 18 
¶ 11.0% are over age 65 
¶ 6.7% have a disability 
¶ 6.2% of households are limited English-speaking 

¶ 2.8% of households have no vehicle available 

Number of Housing Units = 8,187 

¶ 24.0% are renter-occupied housing units 
¶ 10.0% of  housing units were built before 1940 

 

Sources: 2016 American Community Survey 5-Year Estimates 

 

Important characteristics to keep in mind include: 

¶ Acton serves as a small regional hub that draws people from nearby communities due to the retail 
services and restaurants and the presence of two important pieces of infrastructure for commuters ð 
Route 2 and the MBTA commuter rail. 

¶ Actonõs small-town character and historic agricultural lands are still present, with a significant amount of 
open space preserved or in the process of acquisition.   

¶ Acton is continuously growing and continues to face development, both residential and commercial. 
¶ Acton relies solely on subsurface wells for drinking water and has a very active water district. 
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SECTION 3: PLANNING PROCESS & 

PUBLIC  PARTICIPATION  
MAPC employs a six step planning process based on FEMAõs hazard mitigation planning guidance focusing 

on local needs and priorities but maintaining a regional perspective matched to the scale and nature of 

natural hazard events. Public participation is a central component of this process, providing critical 

information about the local occurrence of hazards while also serving as a means to build a base of support 

for hazard mitigation activities. MAPC supports participation by the general public and other plan 

stakeholders through a Local Hazard Mitigation Planning Teams two public meetings hosted by the local 

Hazard Mitigation Team, posting of the plan to the Townõs website, and invitations sent to neighboring 

communities, Town boards and commissions, and other local or regional entities to review the plan and 

provide comment. 

 

PLANNING PROCESS SUMMARY 

The six-step planning process outlined below is based on the guidance provided by FEMAõs Local Multi-

Hazard Mitigation Planning Guidance. Public participation is a central element of this process, which 

attempts to focus on local problem areas and identify needed mitigation measures based on where gaps 

occur in the existing mitigation efforts of the municipality. By working on municipal hazard mitigation plans 

in groups of neighboring cities and towns, MAPC is able to identify regional opportunities for collaboration 

and facilitate communication between communities. In plan updates, the process described below allows 

staff to bring the most recent hazard information into the plan, including new hazard occurrence data, 

changes to a municipalityõs existing mitigation measures, and progress made on actions identified in 

previous plans.  

 

Figure 1: Six-Step Planning Process 
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1. Map the Hazards ð MAPC relies on data from a number of different federal, state, and local 
sources in order to map the areas with the potential to experience natural hazards. This mapping 
represents a multi-hazard assessment of the municipality and is used as a set of base maps for the 
remainder of the planning process. A particularly important source of information is the knowledge 
drawn from local municipal staff on where natural hazard impacts have occurred. These maps can 
be found in Appendix B. 

 

2. Assess the Risks & Potential Damages ð Working with local staff, critical facilities, infrastructure, 
vulnerable populations, and other features are mapped and contrasted with the hazard data from 
the first step to identify those that might represent particular vulnerabilities to these hazards. Land 
use data and development trends are also incorporated into this analysis. In addition, MAPC 
develops estimates of the potential impacts of certain hazard events on the community. MAPC drew 
on the following resources to complete the plan: 

 

¶ General Bylaws of the Town of Acton 

¶ Town of Acton, Zoning Bylaw 

¶ Town of Acton Open Space and Recreation Plan 2014-2021 

¶ Acton 2020 Comprehensive Community Plan 

¶ Massachusetts State Hazard Mitigation Plan, 2013 

¶ FEMA, Local Mitigation Plan Review Guide, October 2011 

¶ FEMA, Flood Insurance Rate Maps for Middlesex County, MA, 2014 

¶ FEMA Flood Insurance Study, July 6, 2016 

¶ Massachusetts State Hazard Mitigation Plan, 2013 

¶ Metropolitan Area Planning Council, GIS Lab, Regional Plans and Data. 

¶ New England Seismic Network, Boston College Weston Observatory, 
http://aki.bc.edu/index.htm 

¶ NOAA National Climatic Data Center, http://www.ncdc.noaa.gov/  

¶ Northeast States Emergency Consortium, http://www.nesec.org/ 

¶ USGS, National Water Information System, http://nwis.waterdata.usgs.gov/usa/nwis 

¶ US Census, 2010 and American Community Survey 2016 5-Year Estimates 
 

3. Review Existing Mitigation ð Municipalities in the Boston Metropolitan Region have an active history 
in hazard mitigation as most have adopted flood plain zoning districts, wetlands protection 
programs, and other measures as well as enforcing the State building code, which has strong 
provisions related to hazard resistant building requirements. All current municipal mitigation 
measures must be documented.  

 

4. Develop Mitigation Strategies ð MAPC works with the local municipal staff to identify new 
mitigation measures, utilizing information gathered from the hazard identification, vulnerability 
assessments, and the communityõs existing mitigation efforts to determine where additional work is 
necessary to reduce the potential damages from hazard events. Additional information on the 
development of hazard mitigation strategies can be found in Section 7.  

 

5. Plan Approval & Adoption ð Once a final draft of the plan is complete it is sent to MEMA for the 
state level review and, following that, to FEMA for approval. Typically, once FEMA has approved 
the plan the agency issues a conditional approval (Approval Pending Adoption), with the condition 
being adoption of the plan by the municipality. More information on plan adoption can be found in 
Section 9 and documentation of plan adoption can be found in Appendix D.  

http://aki.bc.edu/index.htm
http://www.ncdc.noaa.gov/
http://www.nesec.org/
http://nwis.waterdata.usgs.gov/usa/nwis
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6. Implement & Update the Plan ð Implementation is the final and most important part of any 
planning process. Hazard Mitigation Plans must also be updated on a five year basis making 
preparation for the next plan update an important on-going activity. Section 9 includes more 
detailed information on plan implementation.  

 

2010 PLAN IMPLEMENTATION & MAINTENANCE  

The 2010 Town of Acton Hazard Mitigation Plan contained a risk assessment of identified hazards for the 

town and mitigation measures to address the risk and vulnerability from these hazards. Since approval of 

the plan by FEMA and local adoption, progress has been made on implementation of the measures. The 

Town has advanced a number of projects for implementation, including stormwater drainage projects, 

open space purchases, and adoption of a stormwater bylaw. 

 

THE LOCAL MULTIPLE HAZARD COMMUNITY PLANNING TEAM  

MAPC worked with the local community representatives to organize a Local Hazard Mitigation Planning 

Team for Acton. MAPC briefed the local representatives as to the desired composition of that team as well 

as the need for public participation in the local planning process. 

 

The Local Hazard Mitigation Planning Team is central to the planning process as it is the primary body 

tasked with developing a mitigation strategy for the community. The local team was tasked with working 

with MAPC to set plan goals, provide information on the hazards that impact the town, existing mitigation 

measures, and helping to develop new mitigation measures for this plan update. The Local Hazard 

Mitigation Planning Team membership are listed below.  

 

Name   Representing 

Corey York  Public Works 

Jim Cogan  Police 

Richard Waite  Highway 

Paul Campbell  Engineering 

Andrea Ristine  Municipal Properties 

Frank Ramsbottom Building 

Sheryl Ball  Health 

Tom Tidman  Natural Resources 

Matt Selby  Land Use 

Chris Allen  Acton Water District 

Stephen Petersen Acton Water District 

Kristin Alexander IT/GIS 

Aaron Green  IT/GIS 

Robert Vanderhoef Fire 

Evan Carloni  Health 

QinRui Pang  Engineering 

 

The Acton Planning Board, the Acton Conservation Commission, are the primary entities responsible for 

regulating development in town.  Feedback from the Planning Board and the Conservation Commission was 
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assured through the participation of the Director of Land Use and Economic Development and the Natural 

Resources Director.  In addition, MAPC, the State-designated regional planning authority for Acton, works 

with all agencies that regulate development in the region, including the listed municipal entities and state 

agencies, such as the MassDOT (Highway and MBTA).  

 

The Local Hazard Mitigation Planning Team met on the following dates: November 30, 2017; January 30, 

2018; and May 24, 2018.  The purpose of the meetings was to introduce the Hazard Mitigation planning 

program, review and update hazard mitigation goals, and to gather information on local hazard 

mitigation issues and sites or areas related to these. Later meetings focused on verifying information 

gathered by MAPC staff and discussion of existing mitigation practices, the status of mitigation measures 

identified in the 2010 hazard mitigation plan, and potential new or revised mitigation measures. The 

agendas for these meetings are included in Appendix A.  

 

PUBLIC MEETINGS 

Public participation in the hazard mitigation planning process is important, both for plan development and 

for later implementation of the plan. Residents, business owners, and other community members are an 

excellent source for information on the historic and potential impacts of natural hazard events and 

particular vulnerabilities the community may face from these hazards. Their participation in this planning 

process also builds understanding of the concept of hazard mitigation, potentially creating support for 

mitigation actions taken in the future to implement the plan. To gather this information and educate 

residents on hazard mitigation, the Town hosted two public meetings, one during the planning process and 

one after a complete draft plan is available for review.  

 

Natural hazard mitigation plans unfortunately rarely attract much public involvement in the Boston region, 

unless there has been a recent hazard event. One of the best strategies for overcoming this challenge is to 

include discussion of the hazard mitigation plan on the agenda of an existing board or commission. With 

this strategy, the meeting receives widespread advertising and a guaranteed audience of the board or 

commission members plus those members of the public who attend the meeting. These board and 

commission members represent an engaged audience that is informed and up to date on many of the issues 

that relate to hazard mitigation planning in the locality and will likely be involved in plan implementation, 

making them an important audience with which to build support for hazard mitigation measures. In 

addition, these meetings frequently receive press coverage, expanding the audience that has the 

opportunity to hear the presentation and provide comment.  

 

The public had an opportunity to provide input to the Acton hazard mitigation planning process during a 

meeting of the Conservation Commission on April 18, 2018 held in at Acton Town Hall. The draft plan 

update was presented at a Board of Selectmen meeting on June 18, 2018 at Acton Town Hall.  Both 

meetings were publicized in accordance with the Massachusetts Public Meeting Law.  The attendance list 

for each meeting can be found in Table 5.  See public meeting notices in Appendix C. Note any public 

comments. 
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Table 5 
Acton Public Meetings 

Meeting #1 April 18, 2018 

Name Representing 

Corey York Public Works 

Tom Tidman Natural Resources 

Members of the Acton Conservation Commission 

Meeting #2 June 18, 2018 

  

  

  

  

  

  

  

  

 

 

LOCAL STAKEHOLDER INVOLVEMENT 

The local Hazard Mitigation Planning Team was encouraged to reach out to local stakeholders that might 

have an interest in the Hazard Mitigation Plan including neighboring communities, agencies, businesses, 

nonprofits, and other interested parties.  Notice was sent to the following organizations and neighboring 

municipalities inviting them to review the Hazard Mitigation Plan and submit comments to the Town: 
  

¶ The Discovery Museum 

¶ Middlesex West Chamber of Commerce 

¶ Haartz Corporation 

¶ Rex Lumber 

¶ Quail Ridge Country Club 

¶ Sudbury Valley Trustees 

¶ Suasco Watershed Community Council 

¶ Town of Littleton 

¶ Town of Boxborough 

¶ Town of Carlisle 

¶ Town of Concord 

¶ Town of Sudbury 

¶ Town of Maynard 

¶ Town of Stow 

¶ Town of Westford 

 

See Appendix C for public meeting notices. The draft Acton Hazard Mitigation Plan 2018 Update was 

posted on the Townõs website for the second public meeting. Members of the public could access the draft 

document and submit comments or questions to the Town. Note any public comments. 

 

CONTINUING PUBLIC PARTICIPATION 

Following the adoption of the plan update, the planning team will continue to provide residents, businesses, 

and other stakeholders the opportunity to learn about the hazard mitigation planning process and to 

contribute information that will update the townõs understanding of local hazards. As updates and a review 

of the plan are conducted by the Hazard Mitigation Implementation Team, these will be placed on the 

Townõs web site, and any meetings of the Hazard Mitigation Implementation Team will be publicly noticed 

in accordance with town and state open meeting laws. 
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PLANNING TIMELINE 

 

November 130, 2017 Meeting of the Acton Local Hazard Mitigation Planning Team  

January 30, 2018 Meeting of the Acton Local Hazard Mitigation Planning Team 

April 18, 2018 First Public Meeting with Acton Conservation Commission 

May 24, 2018 Meeting of the Acton Local Hazard Mitigation Planning Team 

June 18, 2018  Second Public Meeting with Acton Board of Selectmen 

TBD Draft Plan Update submitted to MEMA 
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SECTION 4: RISK ASSESSMENT 
The risk assessment analyzes the potential natural hazards that could occur within the Town of Acton as 

well as the relationship between those hazards and current land uses, potential future development, and 

critical infrastructure. This section also includes a vulnerability assessment that estimates the potential 

damages that could result from certain large scale natural hazard events.   

 

In order to update Actonõs risk assessment, MAPC gathered the most recently available hazard and land 

use data and met with Town staff to identify changes in local hazard areas and development trends.  

MAPC also used FEMAõs damage estimation software, HAZUS.   

   

OVERVIEW OF HAZARDS AND IMPACTS 

The Massachusetts Hazard Mitigation Plan provides an in-depth overview of natural hazards in 

Massachusetts. Previous state and federal disaster declarations since 1991 are summarized in Table 2.  

Table 6 below summarizes the hazard risks for Acton. This evaluation takes into account the frequency of 

the hazard, historical records, and variations in land use. This analysis is based on the vulnerability 

assessment in the Massachusetts State Hazard Mitigation Plan. The statewide assessment was modified to 

reflect local conditions in Acton using the definitions for hazard frequency and severity listed below.  Based 

on this, the Town set an overall priority for each hazard. 

 

Table 6: Hazard Risks Summary 

Hazard Frequency Severity 

 Massachusetts Acton Massachusetts Acton 

Flooding High Medium Serious to extensive Serious 

Dam failures Low Low Extensive Extensive 

Coastal Hazards High N/A Serious N/A 

Hurricane/Tropical Storm Medium Medium Serious Serious 

Tornadoes Medium Low Serious Minor 

Thunderstorms High High Minor Minor 

Norõeaster High High Minor Minor 

Winter-Blizzard/Snow High High Minor Minor 

Winter-Ice Storms Medium Medium Minor Minor 

Earthquakes Very Low Very Low Serious Serious 

Landslides Low Low Minor Minor 

Brush fires Medium Low Minor Minor 

Extreme Temperatures Medium Medium Minor Minor 

Drought Low Low Minor Minor 
 

Source: Massachusetts State Hazard Mitigation Plan, 2013, modified for Acton 
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It should be noted that several of the hazards listed in the 2013 Massachusetts State Hazard Mitigation 

plan are not applicable to the Town of Acton. Due to its location, coastal hazards including Tsunamis and 

Storm Surge are not applicable.  In addition, due to the low density suburban/rural development pattern 

in Littleton, Major Urban Fires are also not applicable to this town. 

 

FLOOD-RELATED HAZARDS 

Flooding was the most prevalent serious natural hazard identified by local officials in Acton. Flooding is 

generally caused by hurricanes, norõeasters, severe rainstorms, and thunderstorms. Global climate change 

has the potential to exacerbate these issues over time with the potential for changing rainfall patterns 

leading to heavier storms.   

 

REGIONALLY SIGNIFICANT FLOODS 

There have been a number of major floods that have affected the Metro Boston region over the last sixty 

years. Significant flood events that have impacted Acton include: 

 

¶ August 1954    
¶ March 1968 
¶ January 1979 
¶ April 1987 
¶ October 1996 
¶ June 1998 
¶ March 2001 
¶ April 2004 
¶ May 2006 
¶ April 2007 
¶ March 2010 

Definitions Used in the Commonwealth of Massachusetts State Hazard Mitigation Plan 

Frequency 

¶ Very low frequency:  events that occur less frequently than once in 100 years (less than 1% per year). 

¶ Low frequency: events that occur from once in 50 years to once in 100 years (1% to 2% per year). 

¶ Medium frequency: events that occur from once in 5 years to once in 50 years (2% to 20% per year). 

¶ High frequency:  events that occur more frequently than once in 5 years (Greater than 20% per year). 

 

Severity 

¶ Minor: Limited and scattered property damage; limited damage to public infrastructure and essential 

services not interrupted; limited injuries or fatalities. 

¶ Serious: Scattered major property damage; some minor infrastructure damage; essential services are 

briefly interrupted; some injuries and/or fatalities. 

¶ Extensive: Widespread major property damage; major public infrastructure damage (up to several 

days for repairs); essential services are interrupted from several hours to several days; many injuries 

and/or fatalities. 

¶ Catastrophic: Property and public infrastructure destroyed; essential services stopped; numerous 

injuries and fatalities. 
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Local data for previous flooding occurrences are not collected by the Town of Acton. The best available 
local data is for Middlesex County through the National Climatic Data Center (see Table 7). Middlesex 
County, which includes the Town of Acton, experienced 60 flood events from 1996 ð2017.  No deaths or 
injuries were reported and the total reported property damage in the county was $41.9 million dollars. Of 
that total, $35.2 million is attributed to the two major events of March 2010. 

 

Table 7: Middlesex County Flood Events, 1996 to 2017 

Date Deaths Injuries Property Damage 

1/29/1996  0 0 0 

4/17/1996  0 0 0 

9/18/1996  0 0 0 

10/21/1996  0 0 0 

10/22/1996  0 0 0 

3/10/1998  0 0 0 

3/11/1998  0 0 0 

5/12/1998  0 0 0 

6/14/1998  0 0 0 

6/15/1998  0 0 0 

6/17/1998  0 0 0 

4/22/2000  0 0 0 

4/23/2000  0 0 0 

3/22/2001  0 0 0 

3/23/2001  0 0 0 

3/31/2001  0 0 0 

4/1/2001  0 0 0 

4/2/2004  0 0 0 

4/15/2004  0 0 0 

3/29/2005  0 0 0 

10/15/2005  0 0 100,000 

10/15/2005  0 0 100,000 

10/15/2005  0 0 125,000 

5/13/2006  0 0 5,000,000 

7/11/2006  0 0 2,000 

10/28/2006  0 0 5,000 

4/16/2007  0 0 25,000 

2/13/2008  0 0 0 

5/27/2008  0 0 3,000 

6/24/2008  0 0 10,000 

6/29/2008  0 0 5,000 
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Date Deaths Injuries Property Damage 

8/10/2008  0 0 15,000 

8/10/2008  0 0 40,000 

9/6/2008  0 0 15,000 

12/12/2008  0 0 20,000 

3/14/2010  0 0 26,430,000 

3/29/2010  0 0 8,810,000 

4/1/2010  0 0 0 

8/28/2011  0 0 5,000 

10/14/2011  0 0 0 

6/8/2012  0 0 0 

6/23/2012  0 0 15,000 

7/18/2012  0 0 5,000 

10/29/2012  0 0 0 

6/7/2013  0 0 0 

7/1/2013  0 0 0 

7/23/2013  0 0 0 

9/1/2013  0 0 10,000 

3/30/2014  0 0 35,000 

7/27/2014  0 0 0 

8/31/2014  0 0 0 

10/22/2014  0 0 20,000 

10/23/2014  0 0 0 

12/9/2014  0 0 5,000 

12/9/2014  0 0 30,000 

5/31/2015  0 0 0 

8/4/2015  0 0 0 

8/15/2015  0 0 50,000 

8/15/2015  0 0 75,000 

9/30/2015  0 0 0 

4/6/2017  0 0 0 

6/27/2017  0 0 1,000 

7/12/2017   0 0 1,000,000 

7/18/17  0 0 0 

8/2/2017  0 0 5,000 

10/25/17  0 0 0 

 

Source:  NOAA, National Climatic Data Center 
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OVERVIEW OF TOWN-WIDE FLOODING 

As with most of eastern Massachusetts the natural hazard threat that is most prevalent in the town of Acton, 

and therefore the focus of most of the Townõs hazard mitigation efforts, is flooding. Acton is located 

entirely within the SuAsCo watershed (Sudbury ð Assabet ð Concord) and all of Actonõs water drains to the 

Assabet River.  Major brooks include Fort Pond Brook and Nashoba Brook and there are a number of 

tributaries.  Because of Actonõs topography many of the brooks flow very slowly and many historic farming 

drainage ditches have filled. These and other circumstances can result in flooding.  Major water bodies 

include Nagog Pond (a water supply reservoir for Concord), Grassy Pond and Ice House Pond.   

 

Map 3 shows that there are extensive areas of 100-year flood plain throughout the town, but particularly 

along Fort Pond Brook and Nashoba Brook, along the townõs boundary with Boxborough and in the very 

northern tip of town.  Flooding in Acton is occasional, usually within or near floodplain areas.  Damage 

may consist of flooding of basements or yards.  Today, an increasing amount of impervious surface from 

new development contributes to flooding issues, but since the 1970õs and the issuance of floodplain 

regulations, no new construction has occurred in flood plains.  Flooding issues tend to be related to rising 

water rather than velocity.  

 

In many areas of town, flooding occurs due to extensive beaver activity.  Virtually every brook in town has 

had some degree of beaver activity in the past few years.  Beaver mitigation is an important step in 

controlling flooding in Acton, and there is a need to strike a balance between allowing beavers to exist 

and reducing flooding.  

 

Roadways in Acton tend to flood every other year, but this does not lead to many major hazards since 

usually the roads remain passable.  Older pipes in town can pose problems if they are undersized or in 

poor condition, but the town has an ongoing maintenance program to upgrade drainage infrastructure. 

Flooding is exacerbated when freezing temperatures are followed by rain, causing catch basin blockage.  

Since most of the flooding in town tends to occur in the flood plains and not as a result of inadequate 

drainage infrastructure, structural solutions to flooding have not been the main focus. 

 

With regard to private drainage facilities, one challenge the town faces is with maintenance.  It often 

difficult to enforce maintenance and inspections of private facilities.  This issue will become even more 

important as the town sees more development.  

 

POTENTIAL FLOOD HAZARD AREAS 

Information on potential flood hazard areas was taken from two sources. The first was the National Flood 

Insurance Rate Maps. The FIRM flood zones are shown on Map 3 in Appendix B and their definitions are 

listed below.  
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Flood Insurance Rate Map Zone Definitions 

 

Zone A (1% annual chance): 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 (1% annual chance): 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. 

 

Zone X (0.2% annual chance): Zone X500 is the flood insurance rate zone that corresponds to the 500-

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. 

 

Zone VE (1% annual chance):  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 

 

 

In addition, information on areas subject to flooding was provided by local officials. The òLocally Identified 

Areas of Floodingó described below were identified by Town staff as areas where flooding is known to 

occur. These areas do not necessarily coincide with the flood zones from the FIRM maps. Some may be 

areas that flood due to inadequate drainage systems or other local conditions rather than location within a 

flood zone. The numbers correspond to the numbers on Map 8, òLocal Hazard Areas.ó 

 

OTHER LOCALLY IDENTIFIED AREAS OF FLOODING 

The town identified several other local areas of potential flooding with the corresponding map location.  

 

Table 8: Other Locally Identified Areas of Flooding 

Map ID Name Description 

1 

Water Department 

Well (Kennedy 

Wellfield, Route 27) 

This town-owned and operated water well located off of Route 27 

in the northeast part of Acton is vulnerable to flooding due to 

beaver dams on Butter Brook. In the past, if the water table was 

high enough, surface water will intrude into the well and potentially 

impact water quality. A filtration plant has been installed, the risk to 

water quality has been mitigated. 

 

2 Great Road 

Some properties at Great Road near Wetherbee Street flood 

occasionally. The parking lot and driveway of a private recreation 

club can be cut off; a house upstream has flooded as well as a 

parking lot at an apartment building next to gas station floods.  No 
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special action has been taken by Town. A house upstream does 

flood and the owner thinks the bridge at the club may be restricting 

flow.  In addition, parts of the East Acton village may have pooling 

water, but this could be due to the associated with Nashoba Brook.   

3 
Stow Street/Martin 

Street 

Properties at Stow Street and Martin Street flood once every 3 to 4 

years.  Beaver dams have been found near this location.  Impacts 

include flooded basements and roads. The road is closed when it 

floods, but there is an easy detour around it.  Emergency 

management assists residents with pumping out basements. 

4 Flint Road 

Homes in the Flint Road area south of Mass. Ave. have seen flooding 

once every few years due to beaver activity.  The town has removed 

beaver dams at the end of Flint Road.  

5 

Water Department 

Well (Whit-Clapp, 

Route 111) 

This town-owned and operated water well located off of Route 111 

in the southwest part of Acton is vulnerable to flooding due to 

beaver dams near Inch Brook and Guggins Brook.  If the water table 

is high enough, surface water will intrude into well and potentially 

impact water quality.  A beaver deceiver has been installed here, 

this has reduced the potential for flooding. 

 

6 Idylwilde Farms 

The Idylwilde Farm area is near flood plain, and as a result 

agricultural fields have experienced flooding. The houses are uphill 

so they have not been impacted by flooding here. The landowners 

here have trapped a beaver here. 

 

7 
Condominiums in 

Boxborough 

Flooding at a condominium complex in Boxborough has been caused 

by beaver activity in Acton. The flooding also impacted the 

functionality of the condoõs septic system. The beaver deceiver 

installed for (5) (above) has also mitigated issues here. 

 

8 Nashoba Brook 

Flooding has occurred on a stretch from Route 2A to Concord Road 

along Nashoba Brook, often due to beaver activity, but also due to 

floodplain.  The flooding affects properties, but not houses.  A good 

portion of the land along this brook is town-owned.  Beavers have 

been removed from this area. 

18 
Butter Brook at Route 

27 

Route 7, near route 225 experiences road flooding.  There is a new 

culvert here, but flooding still happens periodically. 

 

REPETITIVE LOSS STRUCTURES  

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 

more in any given 10-year period since 1978. There are five (5) repetitive loss structures in Acton; they 

are all single-family homes located in or near flood zones associated with local brooks and wetlands. This 

is illustrated on the maps in Appendix B. These repetitive loss properties had a total of thirteen (13) losses 

between 1987 and 2010, totaling $60,396 in damages. The state plan indicates that Massachusetts is one 
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of the 10 states that cumulatively account for 76% of all repetitive loss buildings in the United States. For 

more information on repetitive losses, see http://www.fema.gov/nfip/replps.shtm. 

 

Based on the record of previous occurrences flooding events in Acton are a High frequency event as 

defined by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently 

than once in five years, or a greater than 20% chance per year. 

 

DAMS AND DAM FAILURE 

Dam failure can arise from two types of situations.  Dams can fail because of structural problems 

independent of any storm event. Dam failure can follow an earthquake by causing structural damage.  

Dams can fail structurally because of flooding arising from a storm or they can overspill due to flooding.  

 

In the event of a dam failure, the energy of the water stored behind even a small dam can cause loss of 

life and property damage if there are people or buildings downstream.  The number of fatalities from a 

dam failure depends on the amount of warning provided to the population and the number of people in 

the area in the path of the damõs floodwaters.  An issue for dams in Massachusetts is that many were built 

in the 19th century without the benefits of modern engineering or construction oversight.  

 

Dam failure is a highly infrequent occurrence but a severe incident could result in loss of lives and 

significant property damage. According to the Association of State Dam Safety Officials, three dams have 

failed in Massachusetts since 1984, one of which resulted in a death.  

 

According to data provided by the Massachusetts Department of Conservation and Recreation there are 

five dams in Acton of various sizes. Acton identified the following nine dams and updated their status. The 

numbers correspond to the numbers on Map 8, òLocal Hazard Areas.ó 

 

Robbins Mill Pond Dam (9) 

The Robbins Mill Pond Dam impounds the Nashoba Brook at Wheeler Lane in the Nashoba Brook 

Conservation Area.  The town rebuilt this dam in 1990 by replacing an earthen dam with a new dam in 

1990. This is identified as a low hazard dam.  It has been inspected by Tighe and Bond and a 

management plan is in place.  DCR calls this the Bellows Farm Mill dam and classifies it as a low hazard 

dam. 
 

Pencil Factory Dam (10) 

This dam is located on the Nashoba Brook.  This dam is breached, while beaver activity is possible, it is not 

considered to be at risk for flooding. 
 

Brook Street Dam (11) 

This is a small private stone dam located on Nashoba Brook. 
 

Ice House Pond Dam (12) 
Also called the Allen Dam, this is a privately-owned stone dam on Nashoba Brook at Ice House Pond.  The 

dam was rebuilt by the town in 1995 and now allows periodic drawdowns.  If the dam were to breach, 

downstream impacts would be of concern.  A new culvert has improved the functioning of the dam.  The 

town draws down water in advance of storms.  DCR refers to this as Allen dam and classifies it as a low 

hazard dam. 

http://www.fema.gov/nfip/replps.shtm
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DCR Dam Hazard Classification 
 

High: Dams located where failure or mis-operation will likely cause loss of life and serious damage to 

homes(s), industrial or commercial facilities, important public utilities, main highways(s) or railroad(s). 
 

Significant: Dams located where failure or mis-operation may cause loss of life and damage home(s), 

industrial or commercial facilities, secondary highway(s) or railroad(s) 
 

Low: Dams located where failure or mis-operation may cause minimal property damage to others. Loss of 

life is not expected.  
  

 

Ericksonõs Grain Mill Dam (13) 

This dam, located on Fort Pond Brook, is privately owned, but is important for maintaining the water body 

as a scenic and recreational resource.  It is made of stone masonry and is in poor condition.  There are 

concerns about the downstream impacts if this dam is breached.  There is downstream development and 

the commuter rail is also nearby.  An assessment of potential downstream impacts would be warranted for 

this site.  DCR classifies this as a significant hazard dam. 
 

River Street Dam (14) 

This dam is located at River Street on Fort Pond Brook.  This dam does back up in the spring and floods.  

As with Ericksonõs Grain Mill Dam, there are concerns about the downstream impacts if this dam is 

breached.  A development is occurring nearby and the commuter rail is also nearby.  A large amount of 

water would be stored behind the dam during a large storm.  An assessment of potential downstream 

impacts would be warranted for this site.  The town has purchased the land and the dam.  Planning to 

breach the dam is in the early stages. 
 

Assabet River Dam (15) 

This dam (also known as the Powder Mill Dam, or Old High Street Dam) is located on the Assabet River at 

Old High Street.  It is privately-owned by the Acton Hydro Company.  It has a hydro-electric component, is 

a wood crib dam, has a manual intake and sluice gates, and is partially dismantled. There are concerns 

about downstream impacts if the dam is breached.  Downstream are a number of commercial uses, 

including at least two sites that may contain hazardous materials.  However, work has been done to repair 

the dam.  An Emergency Action Plan was prepared for the dam in 2004 that includes list of downstream 

properties to be evacuated.  Routine measures include daily inspections by the owner, monitoring weather 

conditions, monitoring flow rates via upstream USGS gaging station, staffed 24-hours during extreme 

flood conditions, and an annual detailed inspection by the owner.  DCR classifies this as a significant 

hazard dam. 
 

Nagog Pond Dam (16) 

This dam is located on Nagog Brook.  Nagog Pond is owned by the Town of Concord as part of their 

water supply water supply.  The dam appears to be in good condition and has not caused any concerns.  

DCR classifies this as a significant hazard dam. 
 

Grassy Pond Brook Dam (17) 

This dam is cement with a 24-foot opening on a brook segment between Freedom Farm Road and 

Arlington Street.   
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Based on the record of previous occurrences, dam failure in Acton is a low frequency event as defined by 

the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur less frequently than once in 

50 years to once in 100 years (1% to 2% per year).  

 

ICE JAMS 

Ice jams occur in cold weather when normally flowing water begins to freeze effectively damming the 

waterway and causing localized flooding in the area. There is no recent history of ice jams leading to 

flooding in Acton and Town staff did not identify this hazard as an issue for the Town.  

 

 

WIND-RELATED HAZARDS   

Wind-related hazards include hurricanes, tropical storms, and tornadoes, as well as high winds during 

norõeasters and thunderstorms. As with many communities, falling trees that result in downed power lines 

and power outages are an issue in Acton. Information on wind related hazards can be found on Map 5 in 

Appendix B. 

 

As shown in Map 5 in Appendix A, a tropical storm tracked through the southeast corner of Acton in 1996 

and a Category 1 hurricane tracked through neighboring Boxborough in 1858.  A hurricane or storm track 

is the line that delineates the path of the eye of a hurricane or 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 mapping also indicates that the 100-year wind speed is 

110 miles per hour. No tornadoes have been recorded in Acton. 

 

Winds during other storms also can cause damage.  Downed trees and limbs can be a problem due to 

weather conditions such as strong wind or heavy snow and ice.  Tree limbs can down power and 

communication lines and impact major roadways.  The combination of wind and snow caused significant 

tree damage during the March 2018 blizzards. 

 

HURRICANES AND TROPICAL STORMS 

A hurricane is a violent wind and rainstorm with wind speeds of 74 to 200 miles per hour. A hurricane is 

strongest as it travels over the ocean and is particularly destructive to coastal property as the storm hits 

land. Given its location not too distant from the coast, the Town of Actonõs entire area is vulnerable to 

hurricanes, which occur between June and November. A tropical storm has similar characteristics, but wind 

speeds are below 74 miles per hour. Since 1900, 39 tropical storms have impacted New England (NESEC). 

Massachusetts has experienced approximately 32 tropical storms, nine Category 1 hurricanes, five 

Category 2 hurricanes and one Category 3 hurricane.  

 

A hurricane or storm track is the line that delineates the path of the eye of a hurricane or tropical storm. 

The town also experiences the impacts of the wind and rain of hurricanes and tropical storms regardless of 

whether the storm track passed through the town. The hazard mapping indicates that the 100 year wind 

speed in Acton is 110 miles per hour.  
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Table 9: Hurricane Records for Massachusetts, 1938 to 2012 

Hurricane Event Date 

Great New England Hurricane* September 21, 1938 

Great Atlantic Hurricane* September 14-15, 1944 

Hurricane Doug September 11-12, 1950 

Hurricane Carol* August 31, 1954 

Hurricane Edna* September 11, 1954 

Hurricane Diane August 17-19, 1955 

Hurricane Donna September 12, 1960 

Hurricane Gloria September 27, 1985 

Hurricane Bob August 19, 1991 

Hurricane Earl September 4, 2010 

Tropical Storm Irene August 28, 2011 

Hurricane Sandy October 29-30, 2012 
 

*Category 3 

 Source: National Oceanic and Atmospheric Administration 

 

Hurricane intensity is measured according to the Saffir/Simpson scale, which categorizes hurricane intensity 

linearly based upon maximum sustained winds, barometric pressure, and storm surge potential. These are 

combined to estimate potential damage. The following gives an overview of the wind speeds, surges, and 

range of damage caused by different hurricane categories:  

 

Table 10: Saffir/Simpson Scale 

Scale No. (Category) Winds (mph) Surge (ft) Potential Damage 

1 74 ð 95 4 - 5 Minimal 

2 96 ð 110 6 - 8 Moderate 

3 111 ð 130 9 - 12 Extensive 

4 131 ð 155 13 - 18 Extreme 

5 > 155 >18 Catastrophic 
 

Source: NOAA 

 

Hurricanes typically have regional impacts beyond their immediate tracks. Falling trees and branches are 

a significant problem because they can result in power outages when they fall on power lines or block 

traffic and emergency routes. Hurricanes are a town-wide hazard in Acton. Potential hurricane damages to 

Acton have been estimated using HAZUS-MH. Total damages are estimated at $18 million for a Category 

2 hurricane and $51 million for a Category 4 hurricane. Other potential impacts are detailed in Table 30.  

 

Based on records of previous occurrences, hurricanes in Acton are a medium frequency event as defined by 

the 2013 Massachusetts State Hazard Mitigation Plan. This hazard occurs from once in 5 years to once in 

50 years, or a 2% to 20% chance per year. 
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TORNADOS 

A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud. These events are 

spawned by thunderstorms and occasionally by hurricanes, and may occur singularly or in multiples. They 

develop when cool air overrides a layer of warm air, causing the warm air to rise rapidly. Most vortices 

remain suspended in the atmosphere. Should they touch down, they become a force of destruction. Some 

ingredients for tornado formation include: 

 

¶ Very strong winds in the mid and upper levels of the atmosphere 

¶ Clockwise turning of the wind with height (from southeast at the surface to west aloft) 

¶ Increasing wind speed with altitude in the lowest 10,000 feet of the atmosphere (i.e., 20 mph at 

the surface and 50 mph at 7,000 feet) 

¶ Very warm, moist air near the ground with unusually cooler air aloft 

¶ A forcing mechanism such as a cold front or leftover weather boundary from previous shower or 

thunderstorm activity 

 

Tornado damage severity is measured by the Fujita Tornado Scale, in which wind speed is not measured 

directly but rather estimated from the amount of damage. As of February 1, 2007, the National Weather 

Service began rating tornados using the Enhanced Fujita-scale (EF-scale), which allows surveyors to create 

more precise assessments of tornado severity. The EF-scale is summarized below: 

 

Table 11: Enhanced Fujita Scale 

Fujita Scale Derived Operational EF Scale 

F Number 
Fastest ¼ 

mile (mph) 

3-second 

gust (mph) 
EF Number 

3-second 

gust (mph) 
EF Number 

3-second 

gust (mph) 

0 40 ð 72 45 ð 78 0 65 ð 85 0 65 ð 85 

1 73 ð 112 79 ð 117 1 86 ð 109 1 86 ð 110 

2 113 ð 157 118 ð 161 2 110 ð 137 2 111 ð 135 

3 158 ð 207 162 ð 209 3 138 ð 167 3 136 ð 165 

4 208 ð 260  210 ð 261 4 168 ð 199 4 166 ð 200 

5 261ð 318 262 ð 317 5 200 ð 234 5 Over 200 
 

Source: Massachusetts State Hazard Mitigation Plan, 2013 

 

The frequency of tornadoes in eastern Massachusetts is low; on average, there are six tornadoes that 

touchdown somewhere in the Northeast region every year. The strongest tornado in Massachusetts history 

was the Worcester Tornado in 1953 (NESEC). The most recent tornado events in Massachusetts were in 

Springfield in 2011 and in Revere in 2014. The Springfield tornado caused significant damage and 

resulted in four deaths in June of 2011. The Revere tornado touched down in Chelsea just south of Route 

16, moved north into Revereõs business district along Broadway, and ended near the intersection of Routes 

1 and 60. The path was approximately two miles long and 3/8 mile wide, with wind speeds up to 120 

miles per hour. Approximately 65 homes had substantial damages and 13 homes and businesses were 

rendered uninhabitable.   
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There have been no recorded tornadoes in the Town of Acton.  Since 1955 there have been 18 tornadoes 
in surrounding Middlesex County recorded by the Tornado History Project.  Two of these were F3 
tornados, and four were F2.  These 18 tornadoes resulted in a total of one fatality and six injuries and 
$38.8 million in damages, as summarized in Table 12. 

 

Table 12: Tornado Records for Middlesex County 

Date Fujita Fatalities Injuries Width Length Damage 

10/24/1955  1 0 0 10 0.1 $500-$5000 

6/19/1957  1 0 0 17 1 $5K-$50K 

6/19/1957  1 0 0 100 0.5 $50-$500 

7/11/1958  2 0 0 17 1.5 $50K-$500K 

8/25/1958  2 0 0 50 1 $500-$5000 

7/3/1961  0 0 0 10 0.5 $5K-$50K 

7/18/1963  1 0 0 50 1 $5K-$50K 

8/28/1965  2 0 0 10 2 $50K-$500K 

7/11/1970  1 0 0 50 0.1 $5K-$50K 

10/3/1970  3 1 0 60 35.4 $50K-$500K 

7/1/1971  1 0 1 10 25.2 $5K-$50K 

11/7/1971  1 0 0 10 0.1 $50-$500 

7/ 21/1972  2 0 4 37 7.6 $500K-$5M 

9/29/1974  3 0 1 33 0.1 $50K-$500K 

7/18/1983  0 0 0 20 0.4 $50-$500 

9/27/1985  1 0 0 40 0.1 $50-$500 

8/7/1986  1 0 0 73 4 $50K-$500K 

8/22/2016  1 0 0 400 .85 $10 
 

Source:  The Tornado History Project 

 

Buildings constructed prior to current building codes may be more vulnerable to damages caused by 

tornadoes. Evacuation of impacted areas may be required on short notice. Sheltering and mass feeding 

efforts may be required along with debris clearance, search and rescue, and emergency fire and medical 

services. Key routes may be blocked by downed trees and other debris, and widespread power outages 

are also typically associated with tornadoes. 

 

Although tornadoes are a potential town-wide hazard in Acton, tornado impacts are relatively localized 

compared to severe storms and hurricanes. Damages from any tornado in Acton would greatly depend on 

the track of the tornado.  

 

Based on the record of previous occurrences since 1956, Tornado events in Acton are a low frequency 

event as defined by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur from 

once in 50 years to once in 100 years (1% to 2% per year). 

 

NORõEASTERS 

A northeast coastal storm, known as a norõeaster, is typically a large counter-clockwise wind circulation 

around a low-pressure center. Featuring strong northeasterly winds blowing in from the ocean over coastal 

areas, norõeasters are relatively common in the winter months in New England occurring one to two times a 
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year. The storm radius of a norõeaster can be as much as 1,000 miles and these storms feature sustained 

winds of 10 to 40 mph with gusts of up to 70 mph. These storms are accompanied by heavy rain or snow, 

depending on temperatures.  

 

Previous occurrences of nor'easters include the following, that are listed in the Massachusetts State Hazard 

Mitigation Plan from 2013 or have occurred since: 

 

Table 13: Norõeaster Events for Massachusetts, 1978 to 2015 

Norõeaster Event Date 

Blizzard of 1978 February 1978 

Severe Coastal Storm (òPerfect Stormó) October 1991 

Great Norõeaster of 1992 December 1992 

Blizzard/Norõeaster January 2005 

Coastal Storm/Norõeaster October 2005 

Severe Storms, Inland & Coastal Flooding/Norõeaster April 2007 

Winter Storm/Norõeaster January 2011 

Severe Storm/Norõeaster October 2011 

Blizzard of 2013 February 2013 

Blizzard of 2015 January 2015 

March 2015 Norõeasters March 2015 

 

Many of the historic flood events identified in the previous section were precipitated by norõeasters, 

including the òPerfect Stormó event in 1991. More recently, blizzards in December 2010, October 2011, 

and February 2013, January 2015 were large norõeasters that caused significant snowfall amounts. March 

2015 saw four norõeasters which brought significant snowfall to Acton. 

 

Acton is vulnerable to both the wind and precipitation that accompany norõeasters. High winds can cause 

damage to structures, fallen trees, and downed power lines leading to power outages. Intense rainfall can 

overwhelm drainage systems causing localized flooding of rivers and streams as well as urban stormwater 

ponding and localized flooding. Fallen tree limbs as well as heavy snow accumulation and intense rainfall 

can impede local transportation corridors, and block access for emergency vehicles. 

 

The entire Town of Acton could be at risk from the wind, rain, or snow impacts from a norõeaster, 

depending on the track and radius of the storm. Due to its inland location, the town would not be subject to 

coastal hazards.  

 

Based on the record of previous occurrences, norõeasters in Acton are high frequency events as defined by 

the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently than once in 

5 years (greater than 20% per year).  

 

SEVERE THUNDERSTORMS 

While less severe than the other types of storms discussed, thunderstorms can lead to localized damage 

and represent a hazard risk for communities. A thunderstorm typically features lightning, strong winds, rain, 

and/or hail. Thunderstorms sometime give rise to tornados. On average, these storms are only around 15 
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miles in diameter and last for about 30 minutes. A severe thunderstorm can include winds of close to 60 

mph and rain sufficient to produce flooding. The town's entire area is potentially subject to severe 

thunderstorms.   

 

The best available data on previous occurrences of thunderstorms in Acton is for Middlesex County through 
the National Climatic Data Center (NCDC).  Between the years 2006 and 2016 NCDC records show 72 
thunderstorm events in Middlesex County (Table 14).  These storms resulted in a total of $1,631,000 in 
property damages.  There were no injuries or deaths reported. 
 

Table 14: Middlesex County Thunderstorm Events, 2006 to 2017 

Date Type Magnitude Deaths Injuries Damage 

4/1/2006  Thunderstorm Wind 50 0 0 8000 

5/21/2006  Thunderstorm Wind 61 0 0 75000 

5/21/2006  Thunderstorm Wind 61 0 0 20000 

6/23/2006  Thunderstorm Wind 50 0 0 30000 

7/11/2006  Thunderstorm Wind 50 0 0 10000 

7/21/2006  Thunderstorm Wind 50 0 0 35000 

7/28/2006  Thunderstorm Wind 50 0 0 15000 

8/2/2006  Thunderstorm Wind 50 0 0 15000 

5/16/2007  Thunderstorm Wind 50 0 0 0 

6/27/2007  Thunderstorm Wind 50 0 0 0 

7/6/2007  Thunderstorm Wind 50 0 0 0 

7/9/2007  Thunderstorm Wind 50 0 0 0 

7/15/2007  Thunderstorm Wind 50 0 0 0 

7/28/2007  Thunderstorm Wind 50 0 0 0 

7/29/20 07 Thunderstorm Wind 50 0 0 0 

8/17/2007  Thunderstorm Wind 50 0 0 0 

9/8/2007  Thunderstorm Wind 50 0 0 25000 

5/27/2008  Thunderstorm Wind 50 0 0 8000 

6/10/2008  Thunderstorm Wind 50 0 0 20000 

6/23/2008  Thunderstorm Wind 50 0 0 5000 

6/24/2008  Thunderstorm Wind 50 0 0 5000 

6/27/2008  Thunderstorm Wind 50 0 0 5000 

6/29/2008  Thunderstorm Wind 50 0 0 10000 

7/1/2008  Thunderstorm Wind 50 0 0 20000 

7/2/2008  Thunderstorm Wind 50 0 0 5000 

7/3/2008  Thunderstorm Wind 50 0 0 15000 

7/19/2008  Thunderstorm Wind 50 0 0 8000 

7/20/2008  Thunderstorm Wind 50 0 0 5000 

7/27/2008  Thunderstorm Wind 50 0 0 5000 

8/3/2008  Thunderstorm Wind 50 0 0 5000 

8/7/2008  Thunderstorm Wind 50 0 0 5000 

9/9/2008  Thunderstorm Wind 50 0 0 8000 

5/9/2009  Thunderstorm Wind 50 0 0 2000 

5/24/ 2009 Thunderstorm Wind 50 0 0 15000 

7/7/2009  Thunderstorm Wind 50 0 0 1000 
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7/8/2009  Thunderstorm Wind 50 0 0 20000 

7/26/2009  Thunderstorm Wind 50 0 0 15000 

7/31/2009  Thunderstorm Wind 50 0 0 30000 

5/4/2010  Thunderstorm Wind 50 0 0 30000 

6/1/2010  Thunderstorm Wind 50 0 0 5000 

6/3/2010  Thunderstorm Wind 50 0 0 20000 

6/5/2010  Thunderstorm Wind 50 0 0 40000 

6/6/2010  Thunderstorm Wind 50 0 0 100000 

6/24/2010  Thunderstorm Wind 50 0 0 30000 

7/12/2010  Thunderstorm Wind 50 0 0 50000 

7/19/2010  Thunderstorm Wind 50 0 0 25000 

6/1/2011  Thunderstorm Wind 50 0 0 5000 

6/9/2011  Thunderstorm Wind 50 0 0 15000 

8/2/2011  Thunderstorm Wind 50 0 0 1000 

8/19/2011  Thunderstorm Wind 50 0 0 15000 

6/8/2012  Thunderstorm Wind 50 0 0 25000 

6/23/2012  Thunderstorm Wind 45 0 0 5000 

7/4/2012  Thunderstorm Wind 50 0 0 10000 

7/18/2012  Thunderstorm Wind 70 0 0 350000 

9/7/2012  Thunderstorm Wind 50 0 0 10000 

9/8/2012  Thunderstorm Wind 40 0 0 3000 

6/17/2013  Thunderstorm Wind 50 0 0 25000 

6/18/2013  Thunderstorm Wind 45 0 0 10000 

6/24/2013  Thunderstorm Wind 45 0 0 3000 

7/23/2013  Thunderstorm Wind 50 0 0 20000 

7/29/2013  Thunderstorm Wind 50 0 0 5000 

7/3/2014  Thunderstorm Wind 50 0 0 75000 

7/7/2014  Thunderstorm Wind 87 0 0 100000 

7/15/2014  Thunderstorm Wind 50 0 0 25000 

7/28 /2014  Thunderstorm Wind 50 0 0 50000 

9/6/2014  Thunderstorm Wind 50 0 0 15000 

5/28/2015  Thunderstorm Wind 45 0 0 5000 

8/4/2015  Thunderstorm Wind 50 0 0 40000 

8/15/2015  Thunderstorm Wind 50 0 0 25000 

2/25/2016  Thunderstorm Wind 50 0 0 30000 

3/17/2016  Thunderstorm Wind 45 0 0 5000 

8/22/2017  Thunderstorm Wind 50 0 0 14,000 
  

*Magnitude refers to maximum wind speed 

Source: NOAA, National Climatic Data Center 

 

Severe thunderstorms are a town-wide hazard for Acton. The town's vulnerability to severe thunderstorms is 

similar to that of nor'easters. High winds can cause falling trees and power outages, as well as obstruction 

of key routes and emergency access. Heavy precipitation may also cause localized flooding, both riverine 

and urban drainage related. 
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Based on the record of previous occurrences, severe thunderstorms in Acton are high frequency events as 

defined by the 2013 Massachusetts State Hazard Mitigation Plan. This hazard may occur more frequently 

than once in 5 years (greater than 20% per year).  

 

WINTER STORMS  

Winter storms, including heavy snow, blizzards, and ice storms, are the most common and most familiar of 

the regionõs hazards that affect large geographic areas. The majority of blizzards and ice storms in the 

region cause more inconvenience than they do serious property damage, injuries, or deaths. However, 

periodically, a storm will occur which is a true disaster, and necessitates intense large-scale emergency 

response. The impacts of winter storms are often related to the weight of snow and ice, which can cause 

roof collapses and also causes tree limbs to fall. This in turn can cause property damage and potential 

injuries. Power outages may also result from fallen trees and utility lines. 

 

Winter storms are a potential town-wide hazard in Acton. The average annual snowfall Acton is 48-72 

inches (see Map 6 in Appendix B). A number of public safety issues can arise during snow storms. 

Impassible streets are a challenge for emergency vehicles and affect residents and employers. Snow-

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 

residents are able to clear their properties, especially the elderly. Refreezing of melting snow can cause 

dangerous roadway conditions. In addition, transit operations may be impacted, as they were in the 2015 

blizzard which caused the closure of the MBTA system for one day and limited services on several transit 

lines for several weeks. 

 

HEAVY SNOW AND BLIZZARDS 

A blizzard is a winter snow storm with sustained or frequent wind gusts to 35 mph or more, accompanied 

by falling or blowing snow which reduces visibility to or below ¼ mile. These conditions must be the 

predominant condition over a three hour period. Extremely cold temperatures are often associated with 

blizzard conditions, but are not a formal part of the definition. The hazard related to the combination of 

snow, wind, and low visibility significantly increases when temperatures drop below 20 degrees. 

Winter storms are a combination hazard because they often involve wind, ice, and heavy snow fall. The 

National Weather Service defines òheavy snow falló as an event generating at least four inches of 

snowfall within a 12 hour period.  Winter Storms are often associated with a Norõeaster event, a large 

counter-clockwise wind circulation around a low-pressure center often resulting in heavy snow, high winds, 

and rain.   

 

The Northeast Snowfall Impact Scale (NESIS), developed by Paul Kocin of The Weather Channel and Louis 

Uccellini of the National Weather Service (Kocin and Uccellini, 2004), characterizes and ranks high impact 

northeast snowstorms. These storms have large areas of 10 inch snowfall accumulations and greater. NESIS 

has five categories: Extreme, Crippling, Major, Significant, and Notable. NESIS scores are a function of the 

area affected by the snowstorm, the amount of snow, and the number of people living in the path of the 

storm. The largest NESIS values result from storms producing heavy snowfall over large areas that include 

major metropolitan centers. The NESIS categories are summarized below: 
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Table 15: NESIS Categories 

Category NESIS Value Description 

1 1 ð 2.499 Notable 

2 2.5 ð 3.99 Significant 

3 4 ð 5.99 Major 

4 6 ð 9.99 Crippling 

5 10+ Extreme 
 

Source: Massachusetts State Hazard Mitigation Plan, 2013 

 

The most significant winter storm in recent history was the òBlizzard of 1978,ó which resulted in over three 

feet of snowfall and multiple day closures of roadways, businesses, and schools. In Acton, blizzards and 

severe winter storms have occurred in the following years: 

   

Table 16: Severe Winter Storm Records for Massachusetts 

Severe Winter Storm Event Date 

Blizzard of 1978 February 1978 

Blizzard March 1993 

Blizzard January 1996 

Severe Snow Storm March 2001 

Severe Snow Storm December 2003 

Severe Snow Storm January 2004 

Severe Snow Storm January 2005 

Severe Snow Storm April 2007 

Severe Snow Storm December 2010 

Severe Snow Storm January 2011 

Blizzard of 2013 February 2013 

Blizzard of 2015 January 2015 

Severe Snow Storm March 2018 
 

Source:  National Oceanic and Atmospheric Administration 

 

The Town of Acton does not keep local records of winter storms. Data for Middlesex County, which includes 

Acton, is the best available data to help understand previous occurrences and impacts of heavy snow 

events. According to National Climate Data Center (NCDC) records, from 1996 to 2016, Middlesex 

County experienced 75 heavy snowfall events, resulting in no injuries or deaths, and $229,000 in property 

damage. See Table 17 for and heavy snow events and impacts in Middlesex County. 

 
Table 17: Heavy Snow Events and Impacts in Middlesex County, 2000 to 2017 

Date Type Deaths Injuries Property Damage 

1/13/2000  Heavy Snow 0 0 0 

1/25/2000  Heavy Snow 0 0 0 

2/18/2000  Heavy Snow 0 0 0 

12/30/2000  Heavy Snow 0 0 0 

1/20/2001  Heavy Snow 0 0 0 

2/5/2001  Heavy Snow 0 0 0 

3/5/2001  Heavy Snow 0 0 0 
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3/9/2001  Heavy Snow 0 0 0 

3/30/2001  Heavy Snow 0 0 0 

12/8/2001  Heavy Snow 0 0 0 

3/20/2002  Heavy Snow 0 0 0 

3/16/2004  Heavy Snow 0 0 0 

2/24/2005  Heavy Snow 0 0 0 

12/13/2007  Heavy Snow 0 0 0 

12/16/2007  Heavy Snow 0 0 0 

12/19/2007  Heavy Snow 0 0 0 

1/14/2008  Heavy Snow 0 0 28000 

1/14/2008  Heavy Snow 0 0 20000 

1/14/2008  Heavy Snow 0 0 20000 

2/22/2008  Heavy Snow 0 0 0 

3/1/2008  Heavy Snow 0 0 0 

12/19/2008  Heavy Snow 0 0 0 

12/20/2008  Heavy Snow 0 0 8000 

12/21/2008  Heavy Snow 0 0 0 

12/31/2008  Heavy Snow 0 0 0 

1/10/2009  Heavy Snow 0 0 0 

1/11/2009  Heavy Snow 0 0 0 

1/18/2009  Heavy Snow 0 0 0 

3/1/2009  Heavy Snow 0 0 0 

3/2/2009  Heavy Snow 0 0 0 

12/9/2009  Heavy Snow 0 0 15000 

12/9/2009  Heavy Snow 0 0 500 

12/19/2009  Heavy Snow 0 0 0 

12/20/2009  Heavy Snow 0 0 0 

1/18/2010  Heavy Snow 0 0 0 

2/16/2010  Heavy Snow 0 0 15000 

2/23/2010  Heavy Snow 0 0 8000 

1/12/2011  Heavy Snow 0 0 0 

1/26/2011  Heavy Snow 0 0 0 

10/29/2011  Heavy Snow 0 0 30000 

12/29/2012  Heavy Snow 0 0 0 

2/8/2013  Heavy Snow 0 0 0 

2/8/2013  Heavy Snow 0 0 0 

2/23/2013  Heavy Snow 0 0 0 

3/7 /2013  Heavy Snow 0 0 0 

3/18/2013  Heavy Snow 0 0 0 

12/14/2013  Heavy Snow 0 0 0 

12/17/2013  Heavy Snow 0 0 0 

1/2/2014  Heavy Snow 0 0 0 

1/18/2014  Heavy Snow 0 0 0 

2/5/2014  Heavy Snow 0 0 0 

2/13/2014  Heavy Snow 0 0 0 

2/18/2014  Heavy Snow 0 0 0 

11/26/20 14 Heavy Snow 0 0 10000 

1/24/2015  Heavy Snow 0 0 0 

1/26/2015  Heavy Snow 0 0 0 

2/2/2015  Heavy Snow 0 0 0 

2/8/2015  Heavy Snow 0 0 0 

2/14/2015  Heavy Snow 0 0 0 

2/5/2016  Heavy Snow 0 0 70000 

2/5/2016  Heavy Snow 0 0 5000 
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3/21/2016  Heavy Snow 0 0 0 

4/4/ 2016 Heavy Snow 0 0 0 

12/29/2016  Heavy Snow 0 0 0 

3/14/2017  Heavy Snow 0 0 0 
  Source: NOAA, National Climatic Data Center 

 

Blizzards are considered to be high frequency events based on past occurrences, as defined by the 

Massachusetts State Hazard Mitigation Plan, 2013. This hazard occurs more than once in five years, with a 

greater than 20% chance of occurring each year. 

 

ICE STORMS 

The ice storm category covers a range of different weather phenomena that collectively involve rain or 

snow being converted to ice in the lower atmosphere leading to potentially hazardous conditions on the 

ground. Hail size typically refers to the diameter of the hailstones. Warnings and reports may report hail 

size through comparisons with real-world objects that correspond to certain diameters:  

 

Table 18: Hail Size Comparisons 

Description Diameter (inches) 

Pea 0.25 

Marble or mothball 0.50 

Penny or dime 0.75 

Nickel 0.88 

Quarter 1.00 

Half dollar 1.25 

Walnut or ping pong ball 1.50 

Golf ball 1.75 

Hen's egg 2.00 

Tennis ball 2.50 

Baseball 2.75 

Tea cup 3.00 

Grapefruit 4.00 

Softball 4.50 

 

While ice pellets and sleet are examples of these, the greatest hazard is created by freezing rain 

conditions, which is rain that freezes on contact with hard surfaces leading to a layer of ice on roads, 

walkways, trees, and other surfaces. The conditions created by freezing rain can make driving particularly 

dangerous and emergency response more difficult. The weight of ice on tree branches can also lead to 

falling branches damaging electric lines. 

 

Town-specific data for previous ice storm occurrences are not collected by the Town of Acton. The best 

available local data is for Middlesex County through the National Climatic Data Center. Middlesex 

County, which includes the Town of Acton, experienced 46 events from 2000 to 2017.   

 

Table 19: Middlesex County Hail Events, 2000-2017 

Date Event Magnitude Deaths Injuries Damage 

7/18/2000  Hail 1 0 0 0 
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6/20/2001  Hail 1.75 0 0 0 

7/12/2001  Hail 1.5 0 0 0 

5/27/2002  Hail 0.75 0 0 0 

6/2/2002  Hail 0.75 0 0 0 

8/13/2003  Hail 0.75 0 0 0 

7/2/2004  Hail 0.75 0 0 0 

8/20/2004  Hail 0.88 0 0 75,000 

5/21/2006  Hail 0.75 0 0 0 

7/11/2006  Hail 1 0 0 0 

7/28/2006  Hail 0.75 0 0 0 

6/5/2007  Hail 1.25 0 0 0 

6/22/2007  Hail 0.75 0 0 0 

7/9/2007  Hail 1 0 0 0 

7/28/2007  Hail 0.88 0 0 0 

6/23/2008  Hail 0.75 0 0 0 

6/24/2008  Hail 0.75 0 0 0 

7/1/2008  Hail 0.88 0 0 0 

7/2/2008  Hail 0.75 0 0 0 

8/3/2008  Hail 0.75 0 0 0 

8/7/2008  Hail 1 0 0 0 

8/10/2008  Hail 0.75 0 0 0 

5/24/2009  Hail 1 0 0 0 

6/27/2009  Hail 0.88 0 0 0 

7/7/2009  Hail 0.75 0 0 0 

7/8/2009  Hail 1.75 0 0 0 

5/4/2010  Hail 0.75 0 0 0 

5/7/2011  Hail 0.75 0 0 0 

6/1/2011  Hail 0.75 0 0 0 

8/2/2011  Hail 0.75 0 0 0 

8/19/2011  Hail 0.75 0 0 0 

3/13/2012  Hail 1.25 0 0 0 

3/14/2012  Hail 1 0 0 0 

6/23/2012  Hail 0.75 0 0 0 

7/18/2012  Hail 1 0 0 0 

10/30/2012  Hail 1 0 0 0 

6/17/2013  Hail 0.75 0 0 0 

5/25/2014  Hail 0.75 0 0 0 

7/3/2014  Hail 1 0 0 0 

8/7/2014  Hail 0.75 0 0 0 

9/6/2014  Hail 0.88 0 0 0 

8/4/2015  Hail 1 0 0 0 

8/15/2015  Hail 0.75 0 0 0 

7/23/2016  Hail .75 0 0 0 

6/27/2017  Hail 1.00 0 0 0 

8/2/2017  Hail .75 0 0 0 
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*Magnitude refers to diameter of hail stones in inches 

Source:  NOAA, National Climatic Data Center 

 

Ice storms are considered to be medium frequency events based on past occurrences, and as defined by 

the Massachusetts State Hazard Mitigation Plan. This hazard occurs once in five years to once in 50 years, 

with a 2% to 20% chance of occurring each year. 

 

GEOLOGIC HAZARDS 

Geologic hazards include earthquakes, landslides, sinkholes, subsidence, and unstable soils such as fill, 

peat, and clay. Town officials did not identify any problems with areas of geologic instability, such as 

sinkholes or subsidence.  Although new construction under the most recent building codes generally will be 

built to seismic standards, there are still many structures in town which pre-date the most recent building 

code. Information on geologic hazards in Acton can be found on Map 4 in Appendix B.   

 

EARTHQUAKES 

Damage in an earthquake stems from ground motion, surface faulting, and ground failure in which weak or 

unstable soils, such as those composed primarily of saturated sand or silts, liquefy. The effects of an 

earthquake are mitigated by distance and ground materials between the epicenter and a given location. 

An earthquake in New England affects a much wider area than a similar earthquake in California due to 

New Englandõs solid bedrock geology (NESEC).  

 

Seismologists use a magnitude scale known as the Richter scale to express the seismic energy released by 

each earthquake. The typical effects of earthquakes in various ranges are summarized below: 

 

Table 20: Richter Scale and Effects 

Richter Magnitudes Earthquake Effects 

Less than 3.5 Generally not felt, but recorded 

3.5- 5.4 Often felt, but rarely causes damage 

Under 6.0 
At most slight damage to well-designed buildings. Can cause major 

damage to poorly constructed buildings over small regions. 

6.1-6.9 
Can be destructive in areas up to about 100 km. across where people 

live. 

7.0- 7.9 Major earthquake. Can cause serious damage over larger areas. 

8 or greater 
Great earthquake. Can cause serious damage in areas several hundred 

meters across. 

Source: Nevada Seismological Library (NSL), 2005 

 

According to the State Hazard Mitigation Plan, New England experiences an average of five earthquakes 

per year. From 1668 to 2007, 355 earthquakes were recorded in Massachusetts (NESEC). Most have 

originated from the La Malbaie fault in Quebec or from the Cape Anne fault located off the coast of 

Rockport. The region has experienced larger earthquakes in the distant past, including a magnitude 5.0 

earthquake in 1727 and a 6.0 earthquake that struck in 1755 off the coast of Cape Anne. More recently, 

a pair of damaging earthquakes occurred near Ossipee, NH in 1940. A 4.0 earthquake centered in Hollis, 

Maine in October 2012 was felt in the Boston area. Historic records of some of the more significant 

earthquakes in the region are shown in Table 21. 
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Table 21: Historical Earthquakes in Massachusetts or Surrounding Area 

Location Date Magnitude 

MA - Cape Ann 11/10/1727  5 

MA - Cape Ann 12/29/1727  NA 

MA - Cape Ann 2/10/1728  NA 

MA - Cape Ann 3/30/1729  NA 

MA - Cape Ann 12/9/1729  NA 

MA - Cape Ann 2/20/1730  NA 

MA - Cape Ann 3/9/1730  NA 

MA - Boston 6/24/1741  NA 

MA - Cape Ann 6/14/1744  4.7 

MA - Salem 7/1/1744  NA 

MA - Off Cape Ann 11/18/1755  6 

MA - Off Cape Cod 11/23/1755  NA 

MA - Boston 3/12/1761  4.6 

MA - Off Cape Cod 2/2/1766  NA 

MA - Offshore 1/2/1785  5.4 

MA - Wareham/Taunton 12/25/1800  NA 

MA - Woburn 10/5/1817  4.3 

MA - Marblehead 8/ 25/1846  4.3 

MA - Brewster 8/8/1847  4.2 

MA - Boxford 5/12/1880  NA 

MA - Newbury 11/7/1907  NA 

MA - Wareham 4/25/1924  NA 

MA - Cape Ann 1/7/1925  4 

MA - Nantucket 10/25/1965  NA 

MA - Boston 12/27/74  2.3 

VA - Mineral 8/23/11  5.8 

MA - Nantucket 4/12/12  4.5 

ME - Hollis 10/17/12  4.0 

Source: Boston HIRA 

 

One measure of earthquake risk is ground motion, which is measured as maximum peak horizontal 

acceleration, expressed as a percentage of gravity (%g). The range of peak ground acceleration in 

Massachusetts is from 10 %g to 20 %g, with a 2% probability of exceedance in 50 years. Acton is in the 

middle part of the range for Massachusetts, at 14 %g to 16 %g, making it a relatively moderate area of 

earthquake risk within the state, although the state as a whole is considered to have a low risk of 

earthquakes compared to the rest of the country. There has been one earthquake with an epicenter in 

Acton.  See Map 4 in Appendix B. 
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Figure 2: State of Massachusetts Earthquake Probability Map  

 

Although New England has not experienced a damaging earthquake since 1755, seismologists state that a 

serious earthquake occurrence is possible. There are five seismological faults in Massachusetts, but there is 

no discernible pattern of previous earthquakes along these fault lines. Earthquakes occur without warning 

and may be followed by aftershocks. The majority of older buildings and infrastructure were constructed 

without specific earthquake resistant design features. 

 

Earthquakes are a hazard with multiple impacts beyond the obvious building collapse. Buildings may suffer 

structural damage which may or may not be readily apparent. Earthquakes can cause major damage to 

roadways, making emergency response difficult. Water lines and gas lines can break, causing flooding 

and fires. Another potential vulnerability is equipment within structures. For example, a hospital may be 

structurally engineered to withstand an earthquake, but if the equipment inside the building is not properly 

secured, the operations at the hospital could be severely impacted during an earthquake. Earthquakes can 

also trigger landslides. 

 

According to the Boston College Weston Observatory, in most parts of New England, there is a one in ten 

chance that a potentially damaging earthquake will occur in a 50 year time period. The Massachusetts 

State Hazard Mitigation Plan classifies earthquakes as "very low" frequency events that occur less 

frequently than once in 100 years, or a less than 1% chance per year. Earthquakes are a potential town-

wide hazard in Acton. 
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Much of the development in town pre-dates the current building code and could be vulnerable in the event 

of a severe earthquake. Potential earthquake damages to Acton have been estimated using HAZUS-MH. 

Total building damages are estimated at $417 million for a 5.0 magnitude earthquake and $3 billion for 

a 7.0 magnitude earthquake. Other potential impacts are detailed in Table 31. 

 

LANDSLIDES  

According to the U.S. Geological Survey, òThe term landslide includes a wide range of ground movement, 

such as rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on an over 

steepened slope is the primary reason for a landslide, there are other contributing factors.ó Among the 

contributing factors are: erosion by rivers or ocean waves over steepened slopes; rock and soil slopes 

weakened through saturation by snowmelt or heavy rains; earthquake created stresses that make weak 

slopes fail; excess weight from accumulation of rain or snow; and stockpiling of rock or ore from waste 

piles or man-made structures.  

 

Landslides can result from human activities that destabilize an area or can occur as a secondary impact 

from another natural hazard, such as flooding. In addition to structural damage to buildings and the 

blockage of transportation corridors, landslides can lead to sedimentation of water bodies. Typically, a 

landslide occurs when the condition of a slope changes from stable to unstable. Natural precipitation such 

as heavy snow accumulation, torrential rain, and run-off may saturate soil, creating instability enough to 

contribute to a landslide. A lack of vegetation and root structure that normally stabilize soil can destabilize 

hilly terrain. 

 

There is no universally accepted measure of landslide extent, but it has been represented as a measure of 

the destructiveness. The table below summarizes the estimated intensity for a range of landslides. Fast 

moving rock falls have the highest intensity while slow moving landslides have the lowest intensity. 

 

Table 22: Landslide Volume and Velocity 

Estimate Volume (m3) Expected Landslide Velocity 

 Fast moving (rock fall) Rapid moving (debris flow) Slow moving (slide) 

<0.001 Slight intensity -- -- 

<0.5 Medium intensity -- -- 

>0.5 High intensity --- -- 

<500 High intensity Slight intensity -- 

500-10,000 High intensity Medium intensity Slight intensity 

10,000 ð 50,000 Very high intensity High intensity Medium intensity 

>500,000 -- Very high intensity High intensity 

>>500,000 -- -- Very high intensity 
 

Source: A Geomorphological Approach to the Estimation of Landslide Hazards and Risks in Umbria, Central Italy, 

 M. Cardinali et al, 2002 

 

Acton has been classified as having a low risk for landslides (see Map 4, Appendix B). Local officials did 

not identify any significant issues related to landslides.   

 

Should a landslide occur in the future, the type and degree of impacts would be highly localized. The 

townõs vulnerabilities could include damage to structures, damage to transportation and other 
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infrastructure, and localized road closures. Injuries and casualties, while possible, would be unlikely given 

the low extent and impact of landslides in Acton.  Based on past occurrences and the Massachusetts 

Hazard Mitigation Plan, landslides are low frequency events that can occur once in 50 to100 years (a 1% 

to 2% chance of occurring each year).  

 

FIRE-RELATED HAZARDS 

A brush fire is an uncontrolled fire occurring in a forested or grassland area. In the Boston Metro region 

these fires rarely grow to the size of a wildfire, as seen more typically in the western U.S. As their name 

implies, brush fires typically burn no more than the underbrush of a forested area. There are three 

different classes of wildfires: 

 

¶ Surface fires are the most common type and burn along the floor of a forest, moving slowly and 
killing or damaging trees 

¶ Ground fires are usually started by lightning and burn on or below the forest floor 

¶ Crown fires spread rapidly by wind, jumping along the tops of trees 

 

Wildfire season can begin in March and usually ends in late November. The majority of wildfires typically 

occur in April and May, when most vegetation is void of any appreciable moisture, making them highly 

flammable. Once "green-up" takes place in late May to early June, the fire danger usually is reduced 

somewhat.   

 

A wildfire differs greatly from other fires by its extensive size, the speed at which it can spread out from 

its original source, its potential to unexpectedly change direction, and its ability to jump gaps such as 

roads, rivers, and fire breaks.  

 

These fires can present a hazard where there is the potential for them to spread into developed or 

inhabited areas, particularly residential areas where sufficient fuel materials might exist to allow the fire 

the spread into homes. Protecting structures from fire poses special problems, and can stretch firefighting 

resources to the limit. If heavy rains follow a fire, other natural disasters can occur, including landslides, 

mudflows, and floods. If the wild fire destroys the ground cover, then erosion becomes one of several 

potential problems.   

 

Wildfires in Massachusetts are measured by the number of fires and the sum of acres burned. The most 

recent data available for wildfires in Massachusetts, shown in Figure 3 below, indicates that the wildfire 

extent in Acton consists of .25 to 9 to 26 acres burned, with zero to 20 recordable fires from 2001 to 

2009.  
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Figure 3: Massachusetts Wildfires, 2001 to 2009 

Source:  Massachusetts State Hazard Mitigation Plan 

 

According to local officials, natural fires in Acton are not a significant issue.  The town sees several brush 

fires annually, but these fires do not usually cause property damage or injuries.  It is important, however, to 

remember that fire can also be a result of other events such as from the aftermath of an earthquake.   

Based on past occurrences and the Massachusetts Hazard Mitigation Plan 2013, brushfires are of Medium 

frequency, events that occur from once in 5 years to once in 50 years (2% to 20% probability per year).  

 

EXTREME TEMPERATURES 

Extreme temperatures occur when either high temperature or low temperatures relative to average local 

temperatures occur. These can occur for brief periods of time and be acute, or they can occur over long 

periods of time where there is a long stretch of excessively hot or cold weather.  

 

Acton has four well-defined seasons. The seasons have several defining factors, with temperature one of 

the most significant. Extreme temperatures can be defined as those that are far outside of the normal 

seasonal ranges for Massachusetts. The average temperature for winter (December to February) in 

Massachusetts is 31.8°F. The average temperature for summer (June to August) is 71°F. Extreme 

temperatures are a town-wide hazard. 

 
















































































