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Plan Adoption

The Town of Bridgewater will adopt the Plan when it has received “approved-pending
adoption” status from the Federal Emergency Management Agency. The Certificate of
Adoption is included below.

Certificate of Local Adoption

E1. Does the Plan include documentation that the Plan has been formally
adopted by the governing body of the jurisdiction requesting approval?
(Requirement §201.6(c)(5)

CERTIFICATE OF ADOPTION
BOARD OF SELECTMEN
TOWN OF BRIDGEWATER, MASSACHUSETTS

A RESOLUTION ADOPTING THE
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TOWN OF BRIDGEWATER HAZARD MITIGATION CLIMATE ADAPTATION PLAN 2022
UPDATE

Ordered:

That the Town of Bridgewater, by and through its Town Manager and Town Council, is hereby
authorized to adopt the Town of Bridgewater Hazard Mitigation Climate Adaptation Plan
(HMCAP), 2022.

WHEREAS the Town of Bridgewater established a committee to prepare the Town of
Bridgewater Hazard Mitigation Climate Adaptation Plan; and

WHEREAS the Town of Bridgewater participated in the development of the Town of
Bridgewater Hazard Mitigation Climate Adaptation Plan.

and WHEREAS, the Town of Bridgewater Hazard Mitigation Climate Adaptation Plan 2022
contains several potential future projects to mitigate potential impacts from natural hazards in
the Town of Bridgewater, and

WHEREAS duly noticed public meetings were held by the LOCAL HAZARD MITIGATION
CLIMATE ADAPTATION PLANNING Team on , for the public and municipality to
review prior to consideration of this resolution; and

WHEREAS the Town of Bridgewater authorizes responsible departments and/or agencies to
execute their responsibilities demonstrated in the plan.

NOW, THEREFORE BE IT RESOLVED that the Town of Bridgewater Town Council formally
approves and adopts the Town of Bridgewater 2022 Hazard Mitigation Climate Adaptation
Plan, in accordance with M.G.L. c. 40.

That the Town of Bridgewater by and through its Town Manager and Town Council is further
authorized to execute all documents necessary to implement t this order.

Adopted and Signed this Date
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Section 1. Introduction

The Town of Bridgewater prepared a
Hazard Mitigation Climate Adaptation Plan
(HMCAP Plan) to create an action plan to
reduce the impacts of natural hazards and
climate change within the community and
the region.

To prepare and plan for emergencies that
may impact the Town of Bridgewater and
Plymouth County, it is necessary to
understand potential hazards, what their
history of activity is, and how vulnerable
the community is to those hazards. The
Town of Bridgewater Hazard Mitigation
Climate Adaptation Plan is the first step in
evaluating natural hazards that exist. The
hazards identified in this document have
the potential of becoming emergencies or
disasters that can adversely and irreversibly
affect the people, economy, environment,
and property of the Town.

Local Natural Hazard Mitigation Plans are
developed to meet the requirements of
federal statutes promulgated under the
Stafford Act and Title 44 Code of Federal
Regulations (CFR) §201.6.1, mitigation
planning regulation in 44 CFR Part 201.
This statute defines the requirements of
original and updated local mitigation plans

Study Purpose

The purpose of hazard mitigation is to
reduce potential losses from future

for the Federal Emergency Management
Agency (FEMA). Old Colony Planning
Council completed this Local Hazard
Mitigation Climate Adaptation Plan upon a
request from the Town of Bridgewater.

In January 2020, the Town of Bridgewater
received a Hazard Mitigation Planning
program planning grant from the Federal
Emergency Management Agency (FEMA)
to update its Hazard Mitigation Plan. The
town has recently completed a Municipal
Vulnerability Preparedness Plan using the
Community Resilience Building (CRB)
framework developed by The Nature
Conservancy. The CRB framework uses a
community-driven workshop process to
identify climate-related hazards,
community strengths and vulnerabilities,
and develop solutions to address these
considerations. Completion of the CRB
process enabled the Town to achieve MVP
community designation status from the
Massachusetts Executive Office of Energy
and Environmental Affairs (EOEEA) and
receive preference for future state grants
under the MVP program and other
participating funding entities.

disasters. The intent of mitigation planning
is to maintain a process that leads to hazard
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mitigation actions. Mitigation plans
identify the natural hazards that impact
communities, identify actions to reduce
losses from those hazards, and establish a
coordinated process to implement plans to
eliminate and/or mitigate the impacts..!

This plan serves as a basis for the
development of plans, public education
programs, responder training and exercises.
It also lays the foundation to begin
mitigation efforts to minimize these
identified potential threats.

This plan contains information gathered
from public information, in addition to
federal, state, and local government sources.
It is a living document and will be updated

at regular intervals in the future, to
document changes in hazards, risks, and
vulnerabilities.

Hazard mitigation (including mitigation
activity) is defined by FEMA as any
sustained action, measure, or project taken
to reduce or eliminate risk of future
damage, hardship, or loss to human life and
property from disasters. 2 Hazard
mitigation activities may be implemented
prior to, during, or after an event; however,
it has been demonstrated that hazard
mitigation is most effective when based on
an inclusive, comprehensive, long-term
plan that is developed before a natural
disaster occurs.

The Commonwealth’s Climate Change Strategy

The Commonwealth’s Global Warming
Solutions Act (GWSA) of 2008 created a
framework for reducing greenhouse gas
(GHG) emissions. The GWSA requires a 25
percent reduction in GHGs from all sectors
of the economy below the 1990 baseline
emission level in 2020, and at least an 80
percent reduction in 2050, with the goal of
helping to avoid the worst impacts of
climate change.

In September 2016, Massachusetts Governor
Charlie Baker signed Executive Order 5693
which established an integrated climate
change strategy for the Commonwealth.
This executive order expands on the

1(44 CFR §201.1(b)

2 (44 CFR § 201.2)

objectives of the GWSA to reduce GHG
emissions and directs the EOEEA to
continue to accelerate efforts to mitigate and
reduce GHG emissions. This includes
establishing statewide GHG emissions
limits for 2030 and 2040, and to promulgate
regulations to ensure compliance with the
2020 emissions limit. Section

Executive Order 569 also directs GHG
emissions reductions and natural hazard
resilience planning to wherever possible to
employ strategies that conserve and
sustainably employ the natural resources of
the Commonwealth to enhance climate
adaptation, build resilience, and mitigate

3
https://www.mass.gov/files/documents/2016/09/
nl/executive-order-climate-change-strategy.pdf
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climate change. Natural resources, open
spaces, and nature-based solutions provide
multiple services that include resilience

benefits, public health services, and
contribute to environmental and restoration

economies. *

Coordinating Role of the Regional Planning Agency

The Old Colony Planning Council (OCPC)
was established as a governmental entity
under state statute in 1967 as a
comprehensive planning agency to provide
regional land use, transportation, and
environmental planning expert in its

defined region. As a regional planning
agency OCPC has conducted
transportation, economic development,
environmental and land use studies for its
member communities.

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.

¢ Massachusetts State Hazard Mitigation and
Climate Adaption Plan, Sept 2018

These programs are administered in
Massachusetts by the Massachusetts
Emergency Management Agency (MEMA)
in partnership with the Department of
Conservation and Recreation (DCR).

In 2004, FEMA published mitigation
planning guidance with a “performance”
based approach, rather than a
“prescriptive” approach. This means that
the requirements identify, generally, what
should be done in the process and are
documented in the plan, rather than
specified exactly how it should be done.
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What is a Hazard Mitigation Plan

The Federal Emergency Management
Agency (FEMA) and the Massachusetts
Emergency Management Agency (MEMA)
define Hazard Mitigation as any sustained
action taken to reduce or eliminate long-
term risk to people and property from
natural hazards such as flooding, storms,
high winds, hurricanes, wildfires,
earthquakes, etc. Mitigation efforts
undertaken by communities will help to
minimize damages to buildings and
infrastructure, such as water supplies,
sewers, and utility transmission lines, as
well as natural cultural and historic
resources.

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.
This plan incorporates consideration of
future risks due to projections for the
increased frequency and severity of extreme
weather fueled by a warming planet. The
resulting plan and implementation save
lives and money. For every dollar spent on

5 Federal Emergency Management Agency (FEMA)
and Federal Insurance and Mitigation

federal hazard mitigation grants, an average
of six dollars are saved. ®

Planning efforts, like the process
undertaken by the Town of Bridgewater
and the Old Colony Planning Council, make
mitigation a proactive process. Pre-disaster
planning emphasizes actions that can be
taken before a natural disaster occurs.
Future property damage and loss of life can
be reduced or prevented by a mitigation
program that addresses the unique
geography, demography, economy, and
land use of a community within the context
of each of the specific potential natural
hazards that may threaten a community.

Preparing a local natural hazard mitigation
plan before a disaster occurs can save the
community money and facilitate post-
disaster funding. Costly repairs or
replacement of buildings and infrastructure,
as well as the high cost of providing
emergency services and rescue/recovery
operations, can be avoided, or significantly
lessened if a community implements the
mitigation measures detailed in the plan.

This 2022 Bridgewater Hazard Mitigation
Climate Adaptation Plan (HMCAP) is an
update to the previous regional plan
published in 2015. In addition to updating
the plan to reflect changes in development,
mitigation priorities, and recent hazards in
the town, the planning team revised the

Administration, “Natural Hazard Mitigation Saves
Interim Report.”
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content, structure, and plan update process.
A primary difference between the 2015
Natural Hazard Mitigation Plan for the Old
Colony Region is that this HMCAP update
includes a new focus on climate adaptation.
The integrated nature of this plan provides
the opportunity to identify climate change
impacts, describe the effect climate change
is anticipated to have on natural hazards,
and prepare an integrated strategy to
understand and mitigate risks.

In addition to integrating climate change,
the structure of the plan was further revised
and reorganized based on the integrated
nature of the plan and to align with the
recently published 2018 Massachusetts State
Hazard Mitigation and Climate Adaptation
Plan (MSHMCAP, 2018).

Table 1: FEMA Designation Opportunities

FEMA Grants

Hazard Mitigation Grant Program

Purpose

Why Update?

By completing an HMCAP, municipalities
also become eligible for specific federal
funding and allow potential funding
sources to understand a community’s
priorities. Hazard mitigation funding is
available through the Federal Emergency
Management Agency (FEMA). To be
eligible for FEMA Grants, local
governments are required to prepare an
HMCAP meeting the requirements
established in the Robert T. Stafford
Disaster Relief and Emergency Assistance
Act, as amended by the Disaster Mitigation
Act of 2000..° A summary of disaster
assistance programs offered by FEMA is
included below.

Funds the implementation of long-term hazard mitigation planning and

(HMGP) projects after a Presidential major disaster declaration_”

Pre-Disaster Mitigation (PDM) Offers annual funding for hazard mitigation planning and projects..8

Program

Flood Mitigation Assistance (FMA) | Offers annual funding for planning and projects that reduce or eliminate flood

Program damage to buildings insured under the National Flood Insurance Program
(NFIP)..?

Public Assistance (PA) Grant

Facilitates recovery after disasters by providing communities with funding for

Program debris removal, life-saving emergency protective measures, and restoring
public infrastructure..1°
Fire Management Assistance Grant | Funds the mitigation, management, and control of fires on forests or

(FMAG) Program

¢ Federal Emergency Management Agency (FEMA),
“Hazard Mitigation Grant Program.”

7 Federal Emergency Management Agency (FEMA),
“Hazard Mitigation Assistance.”

8 Federal Emergency Management Agency (FEMA).

grasslands, to prevent major disasters_.!!

° Federal Emergency Management Agency (FEMA),
“Public Assistance: Local, State, Tribal and Private
Non-Profit.”

10 Federal Emergency Management Agency (FEMA).
11 Federal Emergency Management Agency (FEMA),
“Fire Management Assistance Grant Program.”
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Stakeholder Engagement
and Public Participation

Hazard Mitigation portion of this integrated process is the development of a Hazard Mitigation
Action Plan with a Prioritized Implementation Schedule. The process for developing
Bridgewater’s Hazard Mitigation Plan 2022 is summarized below.

Table 2: Stakeholder Engagement

Section Reviews and Updates

(@ e ECET G This Local Hazard Mitigation Plan update took place during the COVID-19

Public Meeting pandemic, so in person community engagement was not possible on the final plan.
The Team transitioned from in-person to virtual and on-line meetings. A virtual
community meeting was scheduled after the plan update was posted on the town
website for public comment. The hazard mitigation plan process was integrated
with the MVP Community resilience Building (CRB), there was significant
stakeholder participation prior to the pandemic at the CRB workshop on 02/07/2020.

Risk Assessment OCPC 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
planner reviewed critical infrastructure with OCPC staff to create an up-to-date list.
The hazard mitigation process was complemented by the Town’s MVP process and
CRB workshop process that engaged key community, regional and state
stakeholders.

Hazard Mitigation and The list of existing mitigation measures was updated to reflect current mitigation
Climate Adaptation activities in the town and enhanced by the HMCAP process.
Strategies

Hazard Mitigation and Mitigation measures from the 2015 OCPC Regional Hazard Mitigation Plan were
Climate Adaptation reviewed and assessed as to whether they were completed, in progress, or deferred.
Strategies; Prioritized The Committee determined whether to carry forward measures into the 2022 Plan
el (S o e B ST E IS update or modify or delete them. The Plan Update’s hazard mitigation strategy
reflects both new measures and measures carried forward from the 2015 plan. The
Core Team prioritized all these measures based on current conditions.

Plan Adoption and This section of the plan was updated with a new on-going plan implementation
Maintenance 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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Bridgewater Planning Activities

Al. Does the Plan document the planning process, including how it was

prepared and who was involved in the process for each jurisdiction?

(Requirement §201.6(c)(1))

The planning process was developed in full
compliance with the current planning
requirements of the Federal Emergency
Management Agency (FEMA) per the
following rules and regulations:

e Robert T. Stafford Disaster Relief
and Emergency Assistance Act
(Public Law 93-288), as amended by
the Disaster Mitigation Act of 2000

e Code of Federal Regulations — Title
44, Chapter 1, Part 201 (§201.6: Local
Mitigation Plans)

e Federal Emergency Management
Agency Local Mitigation Plan Review
Guide (dated October 1, 2011)

The purpose of this hazard mitigation
planning process is to create a Town of
Bridgewater Hazard Mitigation Climate
Adaptation Plan Update that meets all the
requirements of both the Massachusetts
Department of Emergency Management
and FEMA.

Throughout the mitigation planning
process, efforts were made to align the
mitigation plan update with the recent MVP
efforts.

The HMCAP process began with the
establishment of a Core Team comprised of
municipal staff members. Core Team
meetings involved developing a broad
understanding of the Hazards,
Vulnerabilities, and Strengths that
characterize the Town of Bridgewater, and
to identify a list of mitigation action items.

Public climate data sources provided on the
Massachusetts Data Clearinghouse Website,
www.resilientma.org were also introduced

to Core Team Members and the public
during listening sessions.

Federal regulations for HMCAP approval
also guided the process. Most importantly,
FEMA requires that stakeholders and the
public have opportunities to be involved in
the planning process and its maintenance
and implementation. Community members
can therefore provide input that can alter
the content and outcomes of the mitigation
plan. The planning and outreach strategy
used to develop this HMCAP Plan had
three tiers: 1) the Core Team, with
representation from municipal leadership of
the Town, 2) Stakeholders who could be
vulnerable to, or provide strength against
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natural hazards and/or climate change from
Bridgewater and abutting communities.
And 3) the public, who live and work in the

Core Team

Town and those entities from abutting

communities.

CORE TEAM MEMBER DEPARTMENT

Paul Decosta
Steven Solbo
Patrick Driscol

Steven Solari

Eric Badger

Emily Williams

Derek J. Swenson
Marilyn MacDonald
Brian Heath

Azu Etoniru

Steve Rogan

Jonas V. Kazlauskas
Shawn George

Staff

Jennifer DeBoisbriand
Jasmine Farinacci
Michael P. MacDermott
Christopher D. Delmonte
Lisa Sullivan

Brad Dzierzak

Stakeholder Engagement

Highway Superintendent
Conservation Agent

Planning Board Chair

Building Inspector/Zoning Enforcement
Officer

Board of Health Agent

Elder Affairs Director

School Superintendent
Conservation Commission Chair
Zoning Board of Appeals Chair
Town Engineer

Historical Commission

Water Department

Council President

Taunton River Watershed Association
Town Planner

Assistant Planner

Fire Chief - Traffic Safety Committee
Police Chief

Green Community Rep.

IT Director

A2. Does the Plan document an opportunity for neighboring communities,

local and regional agencies involved in hazard mitigation activities, agencies

that have the authority to requlate development as well as other interests to

be involved in the planning process? (Requirement §201.6(b)(2))
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The Bridgewater Planning Board is the
primary town agency responsible for
regulating development in the town. Their
responsibilities include oversight of the
Town’s Master Plan, Studies and Reports,
Public ways, Capital Improvement
Program, Zoning and Subdivisions.
Feedback to the Planning Board was
ensured through the participation of the
Town Planner, Jennifer DeBoisbriand, and
Jasmine Farinacci Assistant Planner, on the
local hazard planning team. In addition,
the Old Colony Planning Council, the state-
designated regional planning agency for
Bridgewater, works with all agencies that
regulate development in its region,
including the municipal entities listed and
state agencies, such as Department of
Conservation and Recreation and Mass
DOT. This regular involvement ensured
that during the development of the Town of
Bridgewater HMCAP Plan, the operational
policies and any mitigation strategies or
identified hazards from these entities were
incorporated.

Invitees to the Listening Sessions included a
diverse set of community stakeholders from
municipal departments, local businesses,
non-government entities, and local interest
groups and those groups from abutting
communities were also invited to
participate. The Listening Sessions
involved group discussion, interactive
online GIS data presentations, and
presentations focused on Nature-based
solutions, Hazard Mitigation Planning, and
Social Vulnerability in the community.

Neighboring communities and regional
stakeholders were notified of the listening

sessions and invited to participate through
email invitations, flyers, press releases.
Identify. Delegates of Old Colony Planning
Council were provided electronic links to
the draft Plan and survey and were
requested to review the material with their
community and provide comment through
several methods including email, survey
response, written response, or telephone.
The draft plan was presented to regional
delegates of Old Colony Planning Council
for their review and comment at two
subsequent monthly meetings of the
Council. The draft Plan was also placed on
the OCPC website and advertised in the e-
newsletter requesting public review and

comment.

The Core Team provided information on
hazards affecting the Town, identified
critical infrastructure, identified key
stakeholders, reviewed the status of existing
mitigation measures, and developed
proposed mitigation measures for this plan.
The combination of institutional knowledge
within group planning efforts expanded
upon Core team Planning efforts to
prioritize actions. Climate resilience
planning requires an ongoing effort by
community stakeholders. Listening session
attendees and other interested stakeholders
are encouraged to provide comments,
corrections, updates, or additional
information of findings transcribed in this
report to Laurie Muncy at
Imuncy@ocpcrpa.org. The success of

climate resilience planning in Bridgewater
is contingent upon ongoing participation of
community stakeholders.
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The following list represents the people and who did not participate in the Listening
organizations invited to participate in the Sessions are indicated with an asterisk.
Listening Sessions. List in table. Invitees

Core Team Members and Invitees Department or Agency

Michael Dutton
Paul Decosta
Steven Solbo
Patrick Driscol

Steven Solari

Eric Badger

Emily Williams
Derek J. Swenson
Marilyn MacDonald
Brian Heath

Azu Etoniru

Steve Rogan

Jonas V. Kazlauskas
Shawn George
Staff

Jennifer DeBoisbriand

Jasmine Farinacci

Michael P. MacDermott
Christopher D. Delmonte

Public Outreach

Town Manager

Highway Superintendent
Conservation Agent

Planning Board Chair

Building Inspector/Zoning Enforcement
Officer

Board of Health Agent

Elder Affairs Director

School Superintendent

Conservation Commission Chair
Zoning Board of Appeals Chair

Town Engineer

Historical Commission

Water Department

Council President

Taunton River Watershed Association
Town Planner

Assistant Planner

Fire Chief - Traffic Safety Committee
Police Chief

A3. Does the Plan document how the public was involved in the

planning process during the drafting stage? (Requirement

§201.6(b)(1)
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The Public Outreach Strategy was designed
to involve the public in the mitigation
planning process. The purpose of public
outreach and stakeholder involvement was
to:

e Generate public interest in
mitigation planning.

e Accommodate special populations
identified in the Town.

e Solicit public input.

e Engage local stakeholders.

e Create opportunites for the public
and local stakeholders to be actively
involved in the mitigation planning
process.

The public outreach strategy included a
series of Public Meetings and Listening
Sessions, a questionairre and a presentation
to provide opportunity for those who were
unable to attend the Workshop to review
the information and receive information of
where to review the draft plan.

The Public Presentation was an integral part
of the Public Outreach Strategy. It provided
the public with an opportunity to comment
on their level of interest, knowledge, and
readiness toward hazards in the Town.

The draft Plan was provided to delegates of
Old Colony Planning Council through
monthly council meetings. These delegates
were requested to provide the materials to
the communities they represent for review
and comment. The draft plan was placed
on the Town of Bridgewater website and
the Old Colony Planning Council website
for comment and review. Information on
how to review the draft plan and provide
comment was listed on the OCPC e-
newsletter, the agenda of OCPC Council
meetings and at the office of the
Bridgewater Town Clerk.

Public Meetings/MVP Listening Sessions

The Planning Grant Kickoff Meeting was
held on July 13, 2021, with the Town
Planner Jennifer Burke. The first public
listening session was held on September 27,
2021.

Outreach for these meetings included press
releases, flyers, email announcements and
personal invitations, they were well
attended. A presentation was made for
each meeting and these presentations were
made available on the OCPC website for
public review and comment. Anyone who
reviewed the presentations online was
encouraged to comment. A copy of the

slides from this presentation is included in
Appendix.

Public comment received at the September
27,2021, listening session included
questions related to how the Plan would
accommodate sheltering and conveying
emergency information to handicapped,
hearing impaired and blind residents.

As a result of these questions, an additional
section was developed within Section 7
Hazard Mitigation and Climate
Adaptation Strategies and Action Plan.
This section, entitled Mitigation for
Vulnerable Populations contains an
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Equitable Engagement Blueprint as guide opportunities with handicapped, hearing
that identifies best practices for all impaired, blind, or otherwise vulnerable.
municipal planning to expand engagement

CORE TEAM MEETING DATES TOPICS ‘

Planning Grant Kickoff Meeting

Core Team Meeting #1 July 13, 2021 Develop Goals and Objectives, Core Team Community Engagement
Plan, Review Action Plan Report Card, Review List of Critical
Infrastructure

Core Team Meeting #2 Mitigation recommendations, review Goals and Objectives, Analyze

existing and research new strategies, Plans, Policies, and Problem
examination, Identification of Resources

Core Team Meeting #3 November XX, Develop Comprehensive Range of Actions and Projects, Refine Goals

2021 and Objectives, Cost Benefit Review/Prioritization, Maintenance
Implementation Mitigation Action Plan, Review Public Survey
Results

Public Listening Sessions

Public Listening Session #1 September HMCAP Planning Presentation of Goals, Discuss public safety, plan

27,2021 - In Person: Academy Building. | for a resilient Bridgewater, Public Comment period

Virtual: Zoom

Public Listening Session #2 (insert date) = Presentation of Objectives and Action Items

Public Listening Session #3 (insert date) | Presentation of Draft Plan to Board of Selectmen

Review of the Draft Plan

Core Team Members, listening session regional delegates for distribution to their
participants, public officials, the communities. The Core Team informed
Bridgewater Public Library and Council on their departments/agencies about the draft
Aging were provided a draft copy for Plan. The Town posted the draft plan on
review and comment several times through their website and made a hard copy

the process, all comments received were available for review in the Town Clerk’s
incorporated into the final report. After the office. The plan was also posted on the
Core Team reviewed the Draft Plan, the OCPC website for public review and
Town made the Plan available to the public comment Insert Town of Bridgewater

for a two-week period. The OCPC HMCAP link here.

distributed a press release announcing the
availability of the Plan for public review
and provided electronic copies to the
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Town of Bridgewater, Massachusetts

2021 Hazard Mitigation Plan Update

FEMA defines hazard mitigation as: A series of actions and policies designed to reduce
and/or eliminate the impacts of naturally occurring
disasters on people and property.

A hazard mitigation plan should be considered a living document that must grow and adapt,
keeping pace with a community’s growth and change as well as the changes to the climate and
natural environment. Hazard Mitigation Planning reduces loss of life and property by minimizing
the impact of disasters. It begins by identifying natural disaster risks and vulnerabilities that are
common locally. After identifying these risks, long-term strategies are developed for protecting
people and property from similar events.

The Disaster Mitigation Act of 2000 (DMA) places a high priority on the continuation of the
planning process after the initial submittal, requiring communities to seek and receive approval
from FEMA in order to remain eligible for assistance. The evaluation, revision, and update
process are also a means to create an increased institutional awareness and involvement in
hazard mitigation as part of daily activities.

Old Colony Planning Council, OCPC, our regional planning agency, will be aiding the town in
the undertaking. This update will replace the existing 2015 Natural Hazard Mitigation

Plan (insert hyperlink) (HMCAP) for the Old Colony Region, as a stand-alone municipal plan. It
will also compliment the Municipal Vulnerability Preparedness Plan (insert hyperlink) the town
completed in 2019. The approach for this HMCAP Update is premised on four primary

methods:

e Planning Process — Outreach and Stakeholder Coordination

¢ Risk Assessment — ldentifying Hazards and Estimating Losses

o Mitigation Strategy — Identifying Mitigation Actions and Implementation
Strategies

e Plan Maintenance — Implementation, Evaluation and Revision/Update

Stay tuned for more information on how to get involved!
Contact:
Jasmin Farinacci, Assistant Town Planner

Community & Economic Development Department
66 Central Square
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Bridgewater, MA 02324

jFarinacci@bridgewaterma.org
Phone: 508-697-0950

OLD COLONY
PLANMING COUNCIL

Christine Joy, President | Mary Waldron, Executive Director

(508) 583-1833 I 70 5chool 5treet, Brockton, MA 02301

Bridgewater Hazard Mitigation Plan Update
Core Team Meeting #1 | July 13, 2021

Agenda

Introductions §2:00 PM

Review Tentative Schedule | 2:05 PM

Review Action Plan Report Card | 2:10 PM
Review List of Critical Infrastructure | 2:30 PM
Next Steps | 2:50 PM

WWW.OCDCrpa.org

The Town of Bridgewater and Old Colony Planning Council held a public meeting on July 13,
2021, to kick-off the Bridgewater Hazard Mitigation and Climate Adaptation Plan Update. The

Core Team members reviewed several items to start the Plan update process:

e A tentative schedule for the project and upcoming public listening sessions

e A copy of the Bridgewater Action Plan Report Card from the 2019 Municipal

Vulnerability Preparedness Plan

e Mitigation actions from the MVP Plan for the Core Team to review and identify status of

the projects by completing the last column.

e The Team reviewed and debated a proposed list of Goals until consensus was reached

on five main goals for the updated plan.
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TENTATIVE SCHEDULE

Task 1: Convene & Coordinate with the LHMC, Conduct
Outreach, Document Planning Process

Meeting #1 — Core Team

Project Webpage (Municipal Website)

Data Collection

Coordination with Town Departments/Personnel

Public Listening Session #1

Survey

Task 2: Risk Assessment
+ Hazard |Identification
» Hazard Event Profiles

Task 3: GIS Mapping
¢ (Coordination with Municipal Departments

July-August 2021

Task 4: Hazard Vulnerability Assessment
Meeting #2 — Core Team

» Risk Assessment/Loss Estimation

Task 5: Develop Goals and Objectives
« Mitigation Recommendations
o Review Goals & Objectives

Task 6: Analyze Existing/Research New Strategies
+ Plans, Policies and Problems Examination
+ |dentification of Resources

September 2021

Task 7: Develop Comprehensive Range of Actions and
Projects

Meeting #3 —Core Team

* Refine Goals and Objectives

« (Cost Benefit Review/Prioritization

Task 8: Update Plan Maintenance/lmplementation
« Mitigation Action Plan

Task 9: Review, Revision, Approval and Adoption of
Plan

Public Comment Period

Public Workshop #2/Public Hearing

October 2021

Final Deliverable to Mema

November 2021
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Bridgewater Action Plan Report Card
Source: Bridgewater 2019 Municipal Vulnerability Preparedness (MVP) Plan
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It was later verified that of the 17 items

identified in the MVP Report Card,
only one item has been completed.

Jonas Kazlauskas has verified that

Item #3 Develop a Climate Change

Action Plan for the Town’s water

supply wells and treatment facilities

has been completed. All other items

remain pending.

PROJECT MITIGATION ACTION TIMEFRAME RESPONSIBLE | POTENTIAL FUNDING Completion
NoO. ORGANIZATION SOURCE (Yes/No/In
Progress)
10 Review Town evacuation plans and update 2019 Emergency MVP Action Grant
emergency instructions for evacuation Management
(incorporate them in Branding &
Wayfinding strategy) based on CC
projections and results of Project No. 1
11 Improve public safety and emergency 2020 Emergency MVP Action Grant
communication abilities with vulnerable Management
population centers
12 Develop a CC Resiliency Action Plan that 2021 Planning, MVP Action Grant
incorporates nature-based solutions for Conservation
Town parks and recreational areas. and
Roadways
13 Update a Hazard Tree Removal and 2021 Planning and | MVP Action Grant
Replacement plan (including the old pine Conservation
plantation and Town forest)
14 Protect agricultural land -Continue to 2021 Planning and | MVP Action Grant
implement Open Space and Recreation Conservation
Plan 2017
15 Establish a Flood Plain and 2021 Planning and | MVP Action Grant
Stormwater Management Public Education Conservation
Program based on results of Project No. 1.
16 Develop a public education program for 2021 Planning and | MVP Action Grant
vulnerable populations relative to climate Emergency
change, its effects and ways to build social Management
resiliency.

The Town of Bridgewater and Old Colony

Planning Council held a public listening

session on September 27, 2021, via Zoom.
Town Manager Michael Dutton called the
listening session to order and invited the

public to the session. Elijah Romulus
identified what is a HMCAP Plan and why
it is important for the community to

maintain an updated plan that addresses

the impacts of climate change to the
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community. Observed climate change data
from resilientma.org was reviewed with the
attendees. Reviewed were impacts on
public health, the health of plants, animals,
and ecosystems, impacts to the economic
sectors and infrastructure. The presentation
included a review of each of the HMCAP
Goals determined by the Core Team at their
working group meeting.

Goal 1: To be prepared to reduce the loss of
life, property, infrastructure, and cultural
resources throughout the Town from
natural disasters through a multiple hazard
mitigation program that involves
coordination, planning, education, and

capital improvements.

Goal 2: Incorporate hazard and climate
change vulnerability into capital planning,
master planning, and facilities management
functions, and implement proactive
solutions to adapt to climate change.

Goal 3: To investigate, design, and
implement projects that reduce and
minimize the risk of flooding.

Goal 4: To organize and prepare to provide
adequate shelter, water, food, basic first aid
to displaced residents, evacuation
procedures, etc., to residents in the event of
a natural disaster. To inventory supplies at
existing shelters and develop a needs list
and storage requirements, and to establish
arrangements with local and neighboring
vendors for supplying shelters with food
and first aid supplies in the event of a
natural disaster.

Goal 5: Increase awareness of hazard
mitigation activities among town officials,
private organizations, businesses, and the

public through education and outreach
activities.

After review of the goals, a survey QR code
and survey link were displayed on the
screen to scan for access to the public
survey. The conference encouraged
respondents to include photographs
depicting areas of concern when they
complete the survey so that the Plan can
identify concerns. The meeting was a first
introduction of the public to the project
with an overview of the goals.

The meeting was opened for questions and
comments from the listeners. The meeting
was recorded and submitted to the Town
for uploading onto the Town’s YouTube
page. The Team welcomes comments
throughout the summer and fall.

The Town responded that they would post
the survey, QR Code on the town website
and through their social media accounts.

Sandra Wright asked the following
questions: How are we handling this
regarding COVID as far as places that we
would be putting people (crowds) during
events — this is still an ongoing problem.
How will we deal with the handicapped,
hearing impaired and the blind? We will
add these comments to our report and add
as an objective as it relates to Goal 4
(Shelters) will touch on that question you
asked.

As a result of these questions, a section
was developed within Section 7 Hazard
Mitigation and Climate Adaptation
Strategies and Action Plan. This
section, entitled Mitigation for
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Vulnerable Populations contains an
Equitable Engagement Blueprint which
is a guide that identifies best practices
for all municipal planning to expand
engagement opportunities.

Add notes from the upcoming Core Team
Meetings and Public Listening Sessions

Review and Incorporation of Existing Studies

A4. Does the Plan describe the review and incorporation of existing plans,

studies, reports, and technical information? (Requirement §201.6(b)(3))

Many sources were used to develop this
plan, including web-based resources,
reports, and stakeholder engagement.
Throughout the plan, these sources are cited
within the text, and included as footnotes.

The Core Team developed the invitation list
for the public listening sessions at which
key stakeholders were invited to help
identify Town hazards, vulnerabilities,
strengths, and proposed actions to mitigate
the impacts of natural hazards and climate
change. The Core Team were also
interviewed to update the status of the
previous hazard mitigation plan and to
weigh in the prioritization of the action
items. The Core Team also suggested or
provided reports, maps, and other pertinent
information related to natural hazards and
climate changes impacts in Bridgewater.

These included:

e Natural Hazard Mitigation Plan for
the Old Colony Region, May 2015

e Massachusetts Hazard Mitigation
and Climate Adaptation Plan, 2018

e Town of Bridgewater Open Space
and Recreation Plan, 2017-2020

e Bridgewater Housing Production
Plan, 2017

e Bridgewater Comprehensive Master
Plan Draft, 2021

e Bridgewater Zoning Bylaws, 2019

e Bridgewater Municipal
Vulnerability Preparedness (MVP)
Plan, June 2019

e Local Mitigation Plan Review Guide,
October 2011 (FEMA, 2011)

e National Flood Insurance Program
(NFIP) Flood Insurance Rate Maps
(FIRM)

e National Center for Environmental
Information (NOAA)
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e National Water Information System
(USGS)

e US Decennial Census (US Census
Bureau, 2010)

e American Community Survey (US
Census Bureau, 2019)

The Core Team worked to share
information about the project through the
website, press release and social media
announcements, disbursement of draft
reports for review and comment, and follow
up communication with the Team Leader.

Sustainability and Resiliency

Efforts

The Town of Bridgewater adopted the Old
Colony Planning Council Hazard
Mitigation Plan on October 6, 2015, as part
of the 15 active communities within the Old
Colony Region. Old Colony Planning
Council (OCPC) collected and analyzed
natural hazard data from local officials,
such as emergency managers, planners,
public work personnel, police, and fire
departments, building inspector and health
agents. The Goals and Actions within this
Plan were developed as local vulnerabilities
were identified and concerns were being
raised by emergency responders and local
officials. The regional goal of the Plan is to
“reduce the loss of life, property,
infrastructure, and environmental, and
cultural resources from natural disaster.

Bridgewater has taken steps towards
preserving its natural open space by
adopting a Community Preservation Act
(CPA) as a mechanism to preserve open

space, historic properties, and affordable
housing initiatives. In addition, the Town’s
Open Space Committee assists in evaluating
opportunities to acquire open space to
preserve Bridgewater’s character, protect
water resources, provide public access to
recreational land, and preserve important
wildlife habitat, among other tasks,

The Town has established an Energy
Committee that is responsible for the
Town'’s energy conservation efforts and
promoting renewable energy. The Town has
also completed a Comprehensive Water
Management Plan (CWMP). The Plan has
identified areas in Town for infrastructure

investments and improvements.

The Town has an approved Open Space and
Recreation Plan to stem the loss of farmland
to development. Since the year 2000, the
Town has purchased the Hogg Farm,
historic Keith Homestead, and Farm on the
shores of Lake Nippennicket and adjacent
land, acquired a Conservation Restriction to
protect the Murray-Needs farm on North
Street. Additionally, the Town of
Bridgewater enrolled approximately 352
acres of Town’s land in state Chapter 61B
(Open Space and Recreation Land) state
program, approximately 847 acres —in
Chapter 61A (Farmland Program). In
addition, there are approximately 220 acres
of private agricultural land currently
enrolled in the state Chapter 61A program.
The Chapter 61B program is one of three
current use tax programs (Ch. 61-forestry,
61A-agricultrue, 61B-open space and
recreational land use) that give landowners
an opportunity to reduce their property
taxes in exchange for providing their
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community with many public benefits, such
as clean water, wildlife habitat, rural

character, and local food, and wood
products.

Plan Maintenance

Procedures

Ab. Is there discussion on how the community will continue public

participation in the plan maintenance process? 44 CFR 201.6(c)(4)(iii)

This section details the formal process that
will ensure that the Hazard Mitigation
Climate Adaptation Plan (HMCAP) remains
an active and relevant document and the
Town maintains their eligibility for
applicable funding sources and reflects their
continuing commitment to reducing risks
from natural hazards and climate change.

The plan maintenance process includes a
schedule for monitoring and evaluating the
plan annually and producing an updated
plan every 5 years. In addition, this section
describes how public participation will be
integrated throughout the plan maintenance
and implementation process. It explains
how the mitigations strategies outlined in
this plan update will be incorporated into
existing planning mechanisms and
programs, such as comprehensive land use
planning processes, capital improvement
planning, and building code enforcement
and implementation. The plan’s format
allows sections to be reviewed and updated

when new data becomes available, resulting
in a plan that will remain current and

relevant.

After approval of the Plan by FEMA, the
Hazard Mitigation Planning Core Team will
meet to function as the Hazard Mitigation
Climate Adaptation Implementation Team
with the Town Planner and Zoning
Enforcement Officer designated as HMCAP
Coordinators.

Additional members could be added to the
local implementation team from businesses,
non-profits, and institutions. The Town will
encourage public participation during the
next 5-year planning cycle. As annual
updates and a review of the plan are
conducted by the Hazard Mitigation
Climate Adaptation Implementation Team,
these will be placed on the Town’s web site,
and any meetings of the Hazard Mitigation
Climate Adaptation Implementation Team
will be publicly noticed in accordance with
town and state open meeting laws.
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The overall responsibility to implement,

monitor, evaluate, enhance, and provide

strategic policy over time are the Hazard

Mitigation Climate Adaptation
Implementation Team and HMCAP
Coordinators, and together with the lead

agencies will oversee plan maintenance.

This team will also lead the following

ongoing activities.

Help ensure the current version of
the HMCAP is made readily
accessible to municipal agencies and
the public, including an online
version on the Town website.
Provide clear methods for
stakeholders to review and provide
comments on the plan and/or its
effectiveness, especially during any
scheduled plan reviews or updates.
Support incorporation into other
municipal plans, policies, programs,

or activities.

The annual review process shall include an

evaluation of the plan’s effectiveness for the

area. Criteria used to evaluate the plan

includes:

The goals and objectives address
current and expected conditions.
The nature, magnitude and/or types
of risk have changed.

The current resources are
appropriate for implementing the
plan.

The outcomes have occurred as
expected.

The agency and partners
participated as originally proposed.

The plan maintenance matrix shown in the
following Table provides a synopsis of
responsibilities for plan monitoring,
evaluation, and update, which are
discussed in further detail in the sections
below.
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Table 3: Plan Maintenance Procedures

Monitoring

Integration

Evaluation

Approach

Outreach to
planning
partners to
recommend
update of
mitigation
strategies and
progress toward
implementation
of project,
identification of
new projects,
and to provide
updated
information on
funding
opportunities
For integration
of mitigation
principles action
to become an
organic part of
the ongoing
municipal
activities, the
town will
incorporate the
distribution of
the safe growth
checklist for
annual review
and update by
all participating
jurisdictions.
Review the
status of
previous actions
as submitted by
the monitoring
task lead and

Timeline

Each August or
after the
occurrence of a
presidentially

declared disaster

August of each
year with
interim email
reminders to
address
integration in
municipal
activities.

Updated
progress report
completed by
September 30 of
each year

Lead
Responsibility
Jurisdictional
points of contact
— Hazard
Mitigation
Climate
Adaptation
Implementation
Team

Hazard
Mitigation
Climate
Adaptation
Implementation
Team

HMCAP
Coordinators

Hazard
Mitigation
Climate
Adaptation
Implementation
Team

Support
Responsibility
HMCAP
Coordinators —
Town Planner
and Zoning
Enforcement
Officer

ocrC

HMCAP
Coordinators —
Town Planner
and Zoning

Enforcement
Officer

Alternate
jurisdictional
points of contact
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support to
assess the
effectiveness of
the plan;
compile and
finalize update
of mitigation
strategy
Reconvene the
Hazard
Mitigation
Climate
Adaptation
Implementation

Every 5 years or
upon major
update to
Comprehensive
Plan or after the
occurrence of a

HMCAP
Coordinators

Hazard
Mitigation
Climate
Adaptation
Implementation
Team

HMCAP
Coordinators —
Town Planner
and Zoning

Enforcement
Officer

Team, at a
minimum, every
5 years to guide
a comprehensive
update to
review and
revise the plan.

major disaster.

Monitoring, Evaluating, and
Updating the Plan

Ab6. Is there a description of the method and schedule for keeping the plan
current (monitoring, evaluating, and updating the mitigation plan within a 5-
year cycle)? 44 CFR 201.6(c)(4)(i)

The procedures for monitoring, evaluating, plan during its performance period. The
HMCAP Coordinators will chair the Hazard

Mitigation

and updating the plan are provided below.

Climate Adaptation

The HMCAP Coordinators are assigned to

Implementation Team and be the prime
manage the maintenance and update of the P P
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point of contact for questions regarding the
plan and its implementation as well as to

Monitoring

The Hazard Mitigation Climate Adaptation
Implementation Team will monitor progress
on the HMCAP, evaluate the HMCAP’s
effectiveness, and document annual
progress. Each year, beginning 1 year after
development of the HMCAP, the Team will
collect and process information from
persons in departments, agencies, and
organizations involved in initiating and/or
overseeing mitigation projects or in activities
identified within their jurisdiction.

Annual Review

The following tasks may be completed
during the annual plan review:

e FEvaluate overall progress on hazard
mitigation and climate adaptation
actions, especially those identified as
short-term actions. The most recent
status  updates  provided by
municipal departments shall be
reviewed and discussed to measure
progress.

o Identify any problems or barriers
associated with plan implementation
(technical, administrative, financial,
political, or legal), along with any
required or recommended corrective
actions.

e Examine any notable changes in the
risks or wvulnerabilities related to
natural hazards and climate change
based on new data and information,
updated climate change projections

coordinate incorporation of additional
information into the plan.

or lessons learned through actual
hazard  occurrences. Special
attention should be given to technical
reports or scientific studies or
hazard/climate risks, local HMCAPs
from local cities and towns, the
regional planning agency, and other
sectors.

o Identify any major changes to federal
or state laws, authorities,
regulations, funding, or other
measures that may necessitate
revisions or amendments to the
HMCAP.

e Prepare an internal summary of the
results and findings of the above
tasks, in addition to any other notable
updates to the general status and
implementation of the HMCAP. The
summary may highlight any
proposed additions, amendments, or
improvements required for the plan
to increase its overall effectiveness.

It is anticipated that all participating
partners will update the HMCAP progress
on an annual basis, providing an incentive
for participants to refresh their mitigation
strategies and to continue implementation of
projects. In addition to progress on the
implementation of mitigation actions,
including efforts to obtain outside funding
and obstacles or impediments to
implementation of actions, the information
that planning partners shall be expected to
document, as needed and appropriate,
include:
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e Any grant applications filed on
behalf of any of the participating
jurisdictions.

e Hazard events and losses occurring
within the jurisdiction.

e DProgress on implementation of
mitigation actions, including efforts
to obtain outside funding.

e Obstacles or impediments to
implementation of actions.

e Additional
believed to be appropriate and

mitigation actions

feasible.
e Public stakeholder input.

Integration Process of the HMCAP into Municipal

Planning Mechanisms

Cé6. Does the Plan describe a process by which local governments will integrate

the requirements of the mitigation plan into other planning mechanisms, such as

comprehensive or capital improvement plans, when appropriate? (Requirement

§201.6(c)(4)(ii))

Hazard mitigation is sustained action taken
to reduce or eliminate the long-term risk to
human life and property from natural
hazards. Integrating hazard mitigation into
the Town’s existing plans, policies and
programs leads to development patterns that
do not increase risk from known hazards or
leads to redevelopment that reduces risk
from known hazards.

The Hazard Mitigation Climate Adaptation
Implementation Team will incorporate
mitigation planning as an integral
component of daily municipal operations.
HMCAP Coordinators will work with
municipal officials to integrate the newly
adopted hazard mitigation goals and actions

into the general operations of government
and partner organizations. By doing so, the
Hazard Mitigation Climate Adaptation
Implementation Team anticipates:

1. Hazard
adaptation planning will be formally

mitigation climate

recognized as an integral part of
overall planning and emergency
management efforts; and

2. The HMCAP, Comprehensive Plans,
Emergency Management Plans, and
other relevant planning mechanisms
will become mutually supportive
documents that work in concert to
meet the goals and needs of
residents.
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The Town will identify additional policies,
programs, practices, and procedures that
could be modified to accommodate hazard
mitigation actions and include those
findings and recommendations in the
Annual HMCAP Progress Report. The
following checklist was adapted from
FEMA'’s Local Mitigation Handbook (2013),
Appendix A, Worksheet 4.2. This checklist will
help the Town analyze how hazard

Evaluating

The evaluation of the HMCAP is an
assessment of whether the planning process
and actions have been effective, whether the
HMCAP goals are being achieved, and
whether changes are needed. The HMCAP
will be evaluated on an annual basis to
determine the effectiveness of the programs
and to reflect changes that could affect
mitigation priorities or available funding.

The status of the HMCAP will be discussed
and documented at an annual plan review
meeting of the Hazard Mitigation Climate
Adaptation Implementation Team, to be
held in person or via teleconference
approximately 1 year from the date of local
adoption of this update, and successively
thereafter.

Goals and Objectives

The HMCAP Coordinators will ask the
Town to assess progress toward meeting
plan goals and objectives. These evaluations
will assess whether:

mitigation is integrated into local plans,
ordinances, regulations, and policies. By
completing the checklist, it will help the
Town identify areas that integrate hazard
mitigation currently and where to make
improvements and reduce vulnerability in
future development. In this manner, the
integration of mitigation into municipal
activities will evolve into an ongoing culture
within the community.

e Goals and objectives address current
and expected conditions.

e The nature or magnitude of the risks
has changed.

e Current resources are appropriate for
implementing the HMCAP and if
different or additional resources are
now available.

e Actions are cost effective.

e Schedules and budgets are feasible.

e Implementation  problems  are
present (such as technical, political,
legal, or coordination issues with
other agencies).

e OQOutcomes have occurred as
expected.

e Changes in county or town resources
impacted plan implementation (e.g.,
funding personnel or equipment).

e New agencies, departments, or staff
that should be included, including
other local governments.

The HMCAP Coordinators will evaluate
how other programs and policies have
conflicced or augmented planned or
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implemented measures and shall identify

policies,  programs,  practices,  and
procedures that could be modified to
accommodate hazard mitigation actions.
Other programs and policies can include

those that address the following:

e Economic development

Annual Progress Report

The HMCAP Coordinators shall be
responsible for preparing an Annual
HMCAP Progress Report for each year of the
performance period, based on the
information provided by the Hazard
Mitigation Climate Adaptation
Implementation Team meeting, and other
information as appropriate and relevant.
These annual reports will provide data for
the 5-year update of this HMCAP and will
assist in pinpointing any implementation
challenges. By  monitoring  the
implementation of this HMCAP on an
annual basis, the Hazard Mitigation climate
Adaptation Implementation Team will be
able to assess which projects are completed,
which are no longer feasible, and which

projects should require additional funding.

Updating

The facilitate the updating process, the
HMCAP Coordinators shall, with support of
the Hazard Mitigation Climate Adaptation
Implementation Team, use the second
annual Hazard  Mitigation  Climate
Adaptation Implementation Team meeting

to develop and commence @ the

e Environmental preservation

e Historic preservation

e Redevelopment

e Health and safety

e Recreation

e Land use/zoning

e Public education and outreach
e Transportation

The Annual Progress Report should be
posted on the Town website to keep the
public apprised of the plan’s
implementation.

The HMCAP will also be evaluated and
revised following any major disasters to
determine if the recommended actions
remain relevant and appropriate. The risk
assessment will also be revisited to see if any
changes are necessary based on the pattern
of disaster damages or if data listed in the
Hazard Profiles of this Plan. This is an
opportunity to increase the community’s
disaster resistance and build a better and
stronger community.

implementation of a detailed plan update
program. Prior to the 5-year update, the
HMCAP
representatives to provide guidance on plan
This shall, at a
minimum, establish who shall be responsible

Coordinators shall invite
update procedures.

for managing and completing the plan
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update effort, what needs to be included in
the updated plan, and a detailed timeline
with milestones to ensure that the update is
completed

according  to  regulatory

requirements.

At this meeting, the project team shall
determine what resources will be needed to
complete the update and seek to secure these
resources.

Following each b5-year update of the
HMCAP, the wupdated plan will be
distributed for public comment. After all
comments are addressed, the HMCAP will
be revised and distributed to all members of
the Hazard Mitigation Climate Adaptation
Implementation Team.

Grant Monitoring and Coordination

The HMCAP Coordinators will keep
members of the Hazard Mitigation Climate
Adaptation Implementation Team apprised
of Hazard Mitigation Assistance grant
openings.

Grant monitoring and coordination is
expected to occur as needed or annually
based on the availability of non-HMCAP or
post-disaster funding opportunities.

Continued Public Involvement

The Town is committed to continued
involvement of the public in the hazard
mitigation process. Therefore, this HMCAP
will be posted online on the Town’s website
and will make hard copies available for
review at public locations identified as such
on the website. In addition, public outreach,
and dissemination of the HMCAP might
include:

e Continued utilization of existing
social media outlets (Facebook,
Twitter) to inform the public of flood
hazards and severe storm events.

e Education of the public via
jurisdictional websites on how to use
these applications during an
emergency event.

e Promotion of articles or workshops
on hazards to educate the public and

keep them aware of the dangers of
hazards.

The Hazard Mitigation Climate Adaptation
Implementation Team and the HMCAP
Coordinators will be responsible for
receiving, tracking, and filing public
comments regarding this HMCAP. The
public will have an opportunity to comment
on the plan via the hazard mitigation website
at any time. The HMCAP Coordinators will
maintain this website, posting new
information and maintaining an active link
to collect public comments. The public can
also provide input at the Annual Review
meeting for the HMCAP and during the next
5-year plan update. The HMCAP
Coordinators are responsible for
coordinating the plan evaluation portion of
the meeting, soliciting feedback, collecting,
and reviewing the comments, and ensuring
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their incorporation in the 5-year plan update
as appropriate. Additional meetings might
also be held as deemed necessary by the
planning group. The purpose of these
meetings would be to provide the public an
opportunity to express concerns, opinions,
and ideas about the HMCAP.

The Hazard Mitigation Climate Adaptation
Implementation Team shall be responsible to
ensure that:

e Appropriate links are included on
the Town website.

e Public notices are made as
appropriate to inform the public of
the availability of the plan,
particularly during plan update
cycles.

The HMCAP Coordinators shall be
responsible to ensure that:

e Public and stakeholder comment and
input on the plan, and hazard
mitigation in general, are recorded
and addressed, as appropriate.

Public comment and input on the
plan, and hazard mitigation in
general, are recorded and addressed,
as appropriate.

Copies of the latest approved plan (or
draft in the case that the five-year
update effort is underway) are
available for review, along with
instructions to facilitate public input
and comment on the plan.

The HMCAP website is maintained
and updated as appropriate.

Copies of the latest approved plan
are available for review at
appropriate town facilities along
with instructions to facilitate public
input and comment on the plan.
Public notices, including media
releases, are made as appropriate to
inform the public of the availability
of the plan, particularly during plan
update cycles.
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Do You Do Notes:

This? How is it being done or how will this
Yes No | be utlized in the future?
Operating, Municipal and Capital Improvement Program Budgzets

*  When constructing upcoming budgets, harard mitigation
actions will be finded as budget allows. Construction
projects will be evaluated to see if they meet the hazard
mifigation goals.

#  Apnually, dunng adephon process, the mumicrpality wall
review mifigation actions when allocating funding.

* Do budgets limit expenditures on projects that would
encourage development in areas vulnerable to natural
hazards?

# Do nfrastracture policies lomit extension of existing
facilibies and services that would encourage development
in areas vilnerable to natural hazards?

* Do budgets provide funding for hazard mitigation projects
identified m the HMP?

Human Resource Manual

* Do any job descrniptions specifically include 1dentfying
and'or implementing mitigation projects/actions or other
efforts to reduce natural hazard nsk?

Building and Zoning Ordinances

*  Prorto, zomng changes, or development permitting, the
municipality will review the HMP and other hazard
analyses to ensure consistent and compatible land use.

#  Does the zomng crdinance discourage development or
redevelopment within nataral areas meluding wetlands,
floodways, and floodplams?

*  Does it contain natural overlay zones that set conditions

*  Does the ordinance require developers to take additional
achons to mifigate natural hazard n=k?

* Do rezoning procedures recognize natural hazard areas as
limits on zonmg changes that allow greater intensity or
density of use?

* Do the ordinances prolabit development within, of filling
of wetlands, floodways, and floodplains?

Subdivizion BEegulations

* Do the subdivision regulations resinet the subdnision of
land withan or adjacent to naturzl hazard areas?

* Do the subdivizion regulahions restriet the subdrnizion of
land withan or adjacent to natural hazard areas?

* Do the regulations provide for conservation subdivisions or
chuster subdivisions in order to conserve environmental
resources’

# Do the regulations allow density transfers where hazard

areas exist?

Comprehensive Plan
*  Arethe goals and policies of the plan related to those of the
HMEP?
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DoYouDo | motes:

This? How is it being done or how will this
Yes No be utilized in the future?

#  Does the future land use map clearly identify natural
hazard areas7

* Do the land use policies discourage development or
redevelopment with natural hazard areas?
*  Does the plan provide adequate space for expected future
growth in areas located outside natural harard areas?
Land Use
*  Does the future land use map clearly identify natural
hazard areas?

* Do the land use policies discourage development or
redevelopment with natural hazard areas?
#  Does the plan provide adequate space for expected future
growth 1n areas located outside natural hazard areas?
Transportation Plan
#  Does the ttansportation plan limat access to hazard areas”
*  Is transportation policy used to gude growth to safe
locations?
*  Are fransportafion systems designed fo funchion under
disaster condifions (e g. evacuation)?
Environmental Management
*  Are environmentzl systems that protect development from
hazards identified and mapped?
* Do environmental policies mamtzin and restore protectrve
ecosystems?
# Do environmental policies provide incentives to
development that 15 located outside protective ecosystems?
Grant Applications

#  Data and maps will be used as supporiing documentation mn
grant applications.

AMunicipal Ordinances
*  When updating mumeipal ordmances, hazard mifigation
will be a pnonity
Economic Development

*  Local economic development group will take into account
informaton regarding 1dentified hazard areas when
assising new businesses in fimding a locahon.

Public Education and Ouireach

*  Does the municipality have any public outreach
mechamsms / programs in place to mform cifizens on
natural hazards, nsk, and ways to protect themselves
during such events7
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Worksheet

Mitigation Action Progress Report Form

Mitigation Action Progress Report Form

Progress Report Period From Date: | To Date:

Action/Project Title

Responsible Agency

Contact Name

Contact Phone/Email

Project Status [ Project completed
[ Project canceled

[ Project on schedule
[ Anticipated completion date:

[ Project delayed
Explain

Summary of Project Progress for this Report Period

1. What was accomplished for this project during this reporting period?

2. What obstacles, problems, or delays did the project encounter?

3. If uncompleted, is the project still relevant? Should the project be changed or revised?

4. Other comments
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Section 2. Hazard Mitigation and
Climate Adaptation Goals

Mitigation Goals from the 2015 Old Colony
Planning Council Regional Hazard Mitigation Plan

OCPC collected and analyzed natural hazard data throughout the 2014 year. During that time, OCPC staff visited and spoke with a
variety of local officials in each of the 15 communities. Personnel interviewed included but was not limited to emergency managers,
police officers, fire fighters, planners, public works personnel, building inspectors, and health agents. The Goals and Actions within
the 2015 plan were developed as local vulnerabilities were identified and concerns were being raised by emergency responders and

local officials. The following mitigation actions developed from those meetings.

Regional Goal: Reduce the loss of life, property, infrastructure, and environmental and cultural resources from natural disaster.
In support of the regional goal, there are four additional goals:

Goal: Investigate, design, and implement structural projects that will reduce and minimize the risks and impacts from riverine and
coastal flooding.
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Goal: Investigate, design, and implement projects that will reduce and minimize the risks and impacts from non-flooding hazards,
such as wildfires, earthquakes, tornadoes, etc.

Goal: Increase the awareness of the public and communities to the risks presented by the multiple natural hazards that affect the
region as well as to the mitigation activities and grant opportunities available to minimize the impacts of these hazards.

Goal: Improve existing policies and programs to further reduce or eliminate the impacts of natural hazards.

Cost Benefit Review from 2015 OCPC Regional HMP

The benefit/cost review was qualitative; that is, it did not include the level of detail required by FEMA for project grant eligibility
under the HMGP and PDM grant program. This was done because some projects may not be implemented for up to 10 years, and
the costs and benefits associated with them could change dramatically during that time. Each action was assessed and assigned
subjective ratings (high, medium, and low) to its costs and benefits, as stated in the following Table below:

Table 4: Cost Benefit Review

High Existing funding levels are not adequate to cover the costs of the proposed project and implementation would
require an increase in revenue through an alternative source, such as bonds, grants, fee increases, etc.

Medium Action could be implemented with existing funding but would require a reapportionment of the budget or a
budget amendment, or the cost of the action would have to be spread over multiple years.

Low Action could be funded under the existing budget. The project is part of or can be part of an existing, ongoing
program.

High Action will have an immediate impact on the reduction of risk exposure to life and property.

Medium Action will have a long-term impact on the reduction of risk exposure to life and property or will provide an

immediate reduction in the risk exposure to property.
Low Long-term benefits of the action are difficult to quantify in the short-term.
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Mitigation Measures from 2015 Old Colony
Regional Hazard Mitigation Plan

C4. Does the Plan identify and analyze a comprehensive range of specific mitigation actions
and projects for each jurisdiction being considered to reduce the effects of hazards, with
emphasis on new and existing buildings and infrastructure? (Requirement §201.6(c)(3)(ii))

The Core Team reviewed the mitigation actions from the 2015 plan to identify completed actions and those needing revision. The

Table below indicates the status of all actions from the 2015 plan.

Category of Description of Action Responsible  Timeframe - Benefit - Potential Status from 2015

Action & Party Priority Cost Funding

Hazard Sources

Addressed

Prevention Provide technical OCPC 5 Years - High Medium - OCPC, FEMA, OCPC continues

of All assistance to local Medium HMA Program  to work with the

Hazards communities in the region to
development, participate with
adoption, and Hazard Mitigation
maintenance of local Planning.

multi-jurisdictional
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Public
Education &
Awareness-
All Hazards

Emergency
Services
Protection
All Hazards

Public
Education &
Awareness —
All Hazards

hazard mitigation
plans.

Notity eligible
applicants of available
hazard mitigation
project grant funding
through the FMA,
PDM, HMGP, and
SRL programs.

Conduct local disaster
response drills.

Conduct workshops to
assist local businesses
and cultural
institutions to develop
disaster mitigation
plans for their
facilities.

OCPC

Community
Emergency
Management
Agencies
(CEMA)

MEMA,
CEMA,
Private
Businesses &
Cultural
Institutions

Annual/High Low/Low
1-3 Low/Low
years/Medium
1-5 Low/Low
Years/Medium

OCPC

CEMA Budget,
Department of
Homeland
Security (DHS),
Mass Dept. of
Public Health
(DPH)

Local
Community,
Private
Businesses &
Cultural
Institutions

Of the 17
communities in
the region 15 have
received an MVP
Planning Grant
and/or
designation.
There are 4
communities
participating in a
regional BRIC
application for
HMP.

Region will
continue
participation in
local disaster
response drills.

This action should
be scheduled to
ensure outreach is
conducted,
especially to
vulnerable
populations.
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Emergency
Services
Protection —
All Hazards
Emergency
Services
Protection —
All Hazards

Emergency
Services
Protection —
All Hazards

Emergency
Services
Protection —
All Hazards

Emergency
Services
Protection —
All Hazards

Develop and publicize
local and regional
evacuation routes.

Expand and formalize
local agreements for
use of shared mass
care shelters in the
event of a disaster.

Install generators
and/or back-up
generators at the most
critical of facilities, ex.
Police, Fire, EOC,
Mass Care Shelters,
and Elderly Housing
Add additional
airwave capacity for
emergencies, if needed

Develop formal
Mutual Aid
Agreements for DPWs
and Emergency
Response Teams, if
not done so already

MEMA,
MADOQOT,
CEMA

CEMA, Red
Cross,
Regional
Emergency
Planning
Committee
(REPA)
CEMA, Local
Department
of Public
Works (DPW)

MEMA,
CEMA

CEMA, DPW,
REPC,
Southeast
Regional
Advisory
Council
Homeland

1-3
Years/Medium

1-5 Years/Low

1-5
Years/Medium

1-3
Years/Medium

1-3 Years/High

Medium/Me
dium

Low/Low

Medium/Me
dium

Low/Mediu
m

Low/Low

Local
Community,

MEMA, DHS,

DPH
Local
Community

Local
Community,
FEMA, HMA
Programs

Local
Community

Local

Community/SR

ACH

Multiple agencies
undertook this
project

Continue to
explore
opportunities to
increase capacity
through regional
agreements.

Ongoing

Increase regional
capacity through
local agreements
with cell
providers.
Region has not
been receptive.
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Emergency
Services
Protection —
All Hazards

Public
Education —
All Hazards

Emergency
Services
Protection —
All Hazards

Prevention -
Flooding

Participation
in NFIP

Develop a coordinated
resource list of
equipment to be
shared among
communities during
an emergency
Provide brochures or
leaflets to landowners
in hazard prone areas
that discuss hazard
mitigation.

Educate local officials
to help them develop
plans to protect critical
documents and
materials.

Incorporate updated
FEMA floodplain data
and maps into existing
and future planning
efforts.

Participation in the
National Flood
Insurance Program.

Security
(SRACHS)

CEMA, DPW,

SRACHS

MEMA,
CEMA

MEMA,
CEMA

MEMA, Local

Community
Planning
Departments

1-5
Years/Medium

1-3 Years/Low

1-5
Years/Medium

Ongoing/High

Low/Low

Low/Low

Low/Low

Medium/Lo
w

Local
Community

Local
Community

Local
Community

Local
Community.
This district

ensures proper

floodplain
management

consistent with

criteria

established by

the NFIP.

This action has
been adopted by
some abutting
communities
within the region.

This action was
recently utilized
by the town of
Plymouth with
MVP funding
resources.

Some
communities have
considered as an
action item during
the MVP process.
That was
accomplished this
year for the OCPC
region.
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Multi-Hazard Mitigation Measures
from 2015 Plan

Green Community Designation: The Town has been designated by the Department of Energy
Resources as a Green Community. Hence, the Town conducts projects annually that improve
energy efficiency and reduce greenhouse gas emissions. This is an ongoing program that the
Town is actively participating in.

Capital Improvement Program: The Town has a capital improvement program that includes
projects that will benefit natural hazard mitigation, such as the implementation of stormwater
management improvements. The program is updated annually and is currently receiving
input.

Reverse 911: The Town has had a Reverse 911 system for many years.

Comprehensive Emergency Management Plan (CEMP): Every community in Massachusetts is
required to have a Comprehensive Emergency Management Plan. These plans address
mitigation, preparedness, response, and recovery from a variety of natural and man-made
emergencies. These plans contain important information regarding flooding, hurricanes,
tornadoes, dam failures, earthquakes, and winter storms. Therefore, the CEMP is a mitigation
measure that is relevant to al the hazards discussed in this plan.

Massachusetts State Building Code: The Massachusetts State Building Code contains many
detailed regulations regarding wind loads, earthquake resistant design, flood-proofing, and
snow loads.

Floodplain Overlay District: The Town’s floodplain overlay district zoning ordinance was
recodified in April 2021. All development in the district must comply with Chapter 131, Section
40 MGL; 780 CMR (State Building Code) for flood resistant construction which addresses
floodplain; 310 CMR Section 10.00; and 302 CMR 6.00, as well as DEP Title 5 regulations for
subsurface disposal of sanitary sewage. The purpose of the FPOD is to provide those lands
subject to seasonal or periodic flooding shall not be used for residence or other purposes in such
as manner as to endanger the health or safety, of the occupants thereof or of the public with
costs resulting from unwise individual choices of land use. To protect preserve and maintain
the water table and water recharge areas within the town to preserve present and potential
water supplies for the public health and safety.

Aquifer Protection Overlay District: To preserve and protect the groundwater resources of the
Town of Bridgewater, protect, preserve, and maintain the existing and potential groundwater
supply and surface water quality to present and future residents of the Town.
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Discharges to Municipal Storm Sewers Ordinance: Includes enforcement by the DPW on illicit
connections to prevent pollutant from entering the system.

Local Wetlands Protection Ordinance: The Town has a local wetlands protection ordinance
which states that no person shall alter land within 100 feet of any resource area. Resource areas
can include vegetated wetland, meadow, swamp, or bog; or within 100 feet of any river, brook,
stream (intermittent or otherwise), pond or lake; any land under water; or within 100 feet of
bordering or isolated land subject to flooding or inundation by groundwater or surface water.
The local bylaw gives the Commission authority to regular buffers to resource areas.

Stormwater Ordinance: The ordinance was approved by town council adoption in September
2019. The purpose of this ordinance is to protect the health, safety, general welfare, and
environment by regulating illicit connections and discharges to the storm drain system and
controlling the adverse effects of construction site stormwater runoff and post-construction
runoff.

Subdivision Regulations: Address drainage, erosion, and sediment control, and have additional
standards for the floodplain district. The peak rate of stormwater runoff shall not exceed the
rate prior to construction based on the 10, 25, 50 and 100-year storm design. Street drainage
cannot be channeled into a wetland or water body without first going to a vegetated detention
basin in accordance with DEP stormwater regulations. Where possible, streets must be laid out
so that filling or construction in the flood plain district is not required.

Groundwater Protection Overlay District: The Groundwater Overlay District bylaw protects
wellhead for the Bridgewater drinking water supply.

Massachusetts Stormwater Regulations: These regulations are applied to development within
the jurisdiction of the Conservation Commission.

Wetlands Protection Act: The Bridgewater Conservation Commission administers the state’s
Wetlands Protection Act (Chapter 131, Section 40 MGL) to protect resource areas in and around
wetlands, including land subject to flooding.

Open Space and Recreation Plan: The current Plan was recently approved by the State and
includes a chapter on flood hazard areas and related data.

Street Sweeping Program: As part of the Town’s program, street sweeping is conducted twice a
year.

Cleaning Catch Basins and Culverts: As part of the Town’s program, all catch basins are
cleaned annually.
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Existing Dam Mitigation Measures

DCR Dam Safety Regulations: All jurisdictional dams are subject to the Division of
Conservation and Recreation’s dam safety regulations (302 CMR 10.00). The dams must be
inspected regularly, and reports filed with the DCR Office of Dam Safety. The Town
communicates with the DCR Office of Dam Safety to confirm regular maintenance is performed
to make sure the dams in Bridgewater are stable.

Permits Required for Construction: State law requires a permit for the construction of any dam.

Existing Town-Wide Mitigation for Wind-Related
Hazards

Massachusetts State Building Code: The Town enforces the Massachusetts State Building Code
whose provisions are generally adequate to protect against most wind damage. The code’s
provisions are the most cost-effective mitigation measure against tornados given the extremely
low probability of occurrence. If a tornado were to occur, the potential for severe damages
would be extremely high.

Tree Maintenance by Energy Utility National Grid: National Grid trims along power lines
every five years.

Tree Warden Forestry Department Tree Maintenance Program: The Town Tree Warden has an
ongoing program for removing diseased and dead trees which pose a risk to public safety and
utility lines.

Existing Town-Wide Mitigation for Winter-Related
Hazards

Snow Removal: The Town conducts snow plowing operations and provides standard sanding
and salting.
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Existing Town-Wide Mitigation for Fire-Related
Hazards

Measures to Address Wildfire Risk: The Town requires fireproof roofing shingles. Vegetative
fuel under power lines is also removed to reduce fire risk.

Road Maintenance: This includes removing road debris that poses a fire risk.

Open Burning Permits Required: The Town allows controlled open burning in accordance with
state regulations, but a permit is required from the Fire Department. Open burning is only
allowed from January 15" to May 1%. Residents can call the department with questions and
complaints.

Fire Department Review of Proposed Development: The Fire Department reviews all
subdivision and site plans for compliance with site access, water supply needs, and other
applicable regulations within their jurisdiction.

Existing Town-Wide Mitigation for Geologic
Hazards

Massachusetts State Building Code: The State Building Code contains a section on designing
for earthquake loads (780 CMR 1612.0). Section 1612.1 states that the purpose of these
provisions is “to minimize the hazard to life to occupants of all buildings and non-building
structures, to increase the expected performance of higher occupancy structures as compared to
ordinary structures, and to improve the capability of essential facilities to function during and
after an earthquake”. This section goes on to state that due to the complexity of seismic design,
the criteria presented are the minimum considered to be “prudent and economically justified”
for the protection of life safety. The code also states that absolute safety and prevention of
damage, even in an earthquake event with a reasonable probability of occurrence, is not
economically achievable for most buildings.

Mitigation Capabilities and Local Capacity for Implementation: Under the Massachusetts
system of “Home Rule,” the Town of Bridgewater is authorized to adopt and from time to time
amend several local bylaws and regulations that support the Town'’s capabilities to mitigate
natural hazards. These include the Zoning Ordinances, Stormwater Ordinances, Subdivision
and Site Plan Review Regulations, Wetlands Ordinance, Health Regulations, Public Works
regulations, and local enforcement of the State Building Code. Local Ordinances may be
amended by the Town Board of Selectmen to improve the Town'’s capabilities, and changes to
most regulations simply require a public hearing and a vote of the authorized board or
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commission. The Town of Bridgewater has recognized several existing mitigation measures
that require implementation or improvements, and has the capacity based on these Home Rule
powers within its local boards and departments to address them. The Town also can expand on
and improve the existing policies and programs listed in the sections above.

CRB Workshop Top Recommendations to Improve
Resilience to Hazards

At the CRB workshop, participants reviewed the top four hazards developed at the first
workshop (flooding, wind, winter storms/extreme cold; and drought/extreme heat), in
conjunction with the vulnerabilities and strengths they had identified and came up with actions
steps for the Town to take to become more resilient to the potential effects of climate changes.

The highest priority recommendation to come out of the workshops is the need for a town-wide
hydrologic and hydraulic analyses using available FEMA model and EOEEA climate change
prediction data. This step is necessary to evaluate the flooding impacts from increased
precipitation in the future. The FEMA Flood Insurance Study for the Taunton River, as revised
in July 2015 based on the H&H study completed for Narraganset Watershed Study, should be
the starting point for further Town study.

Additionally, the Town could study and build their own hydraulic computer model for the
remaining segments of streams that were not restudies by detailed methods for the updated FIS,
if funding is made available.

A lessor priority that the workshop groups came up with was developing a plan to evaluate
rental properties (of 3 family and up) for vulnerabilities and establishing a direct line of
communication of findings with the Town officials and landlords and owners.

As a result of the CRB workshops for Bridgewater, the action steps were reviewed and
developed. The action steps have been prioritized in the following Table below.

*MVP Action Grants typically include a Town cost share commitment of 25%.

High MVP Priority

Low MVP Priority
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Project
No.

Mitigation Action

Obtain effective
hydraulic computer
models from FEMA
and develop Town-
wide hydrologic and
Hydraulic (H&H)
models based on
UMass climate
change (CC)
projections for the
2050s and 2090s
Develop a CC
Resiliency Action
Plan for the
Wastewater
Treatment Plant
(WWTP) based on
results of Project No.
1

Timeframe

Responsible
Organization

Engineering

Potential
Funding
Source
MVP
Action
Grant

MVP
Action
Grant

Estimated
Cost

$25,000 -
$50,000

$15,000

Develop a CC
Resiliency Action
Plan for the Town’s
water supply wells
and treatment
facilities based on
results of Project No.
1

Review and update
the Town’s
Stormwater
Ordinance relative to
CC projections.
Review and update
zoning requirements
to address CC
Resiliency.

Purchase and install
an emergency
generator at the
Senior Center and

Planning

Planning

Emergency
Management

MVP
Action
Grant

MVP
Action
Grant

MVP
Action
Grant

$10,000

$10,000

$10,000

$25,000
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develop an
Emergency Back-up
power plan for other
public facilities that
serve vulnerable
populations.
Develop a Town-
wide emergency
transport and food
supply emergency
action plan for
vulnerable
populations.

Develop a Culvert
and Bridge
Improvement Master
Plan based on results
of Projects No. 1 and
No. 10.

High Street Dam
Removal and Bridge
Replacement.

Emergency
Management

MVP
Action
Grant

Federal &
MVP
Action
Grant

$10,000

$50,000

$2,000,000
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Item #3 from the CRB Workshop list has been completed. All other items on the
above list are still pending.

661 Page



Section 3. Community
Profile, Land Use and

Development Trends

Community Profile

Bridgewater is a pleasant community where the serenity, green appearance, open space, and
aesthetic characteristics, which contribute to the quality of life, are maintained, and enhanced
for future generations. Open space and recreation are a priority for Bridgewater residents. The
resident’s value its open space and understand the important role these features play in
preserving the town’s character and quality of life.

Demographic Profile
According to the 2019 American Community Survey, (ACS), in 2019 Bridgewater had a
population of 27,436.12

2000 Census 2010 Census 2019 ACS |

Population 25,185 26,563 27,436
Median Age 33.6 36.7 34.5
Under 5 Years 1,559 1,110 1,441
21 Years and Over 17,493 18,583 19,179
62 Years and Over 2,569 3,536 4,445
85 Years and Over 223 334 349
Average Household Size 2.81 2.73 2.80
Average Family Size 3.27 3.19 3.26
Owner-Occupied Housing Units 5,611 6,102 5,823
Renter-Occupied Housing Units 1,915 1,893 2,310

12 ACS 5-Year Estimates DP05

671 Page



People Quick Facts =~ Massachusetts Plymouth County Bridgewater
Population

Population estimates 6,892,503 521,202 27,436
July 1, 2019 (V2019)
Population, percent 5.3% 5.3% 4.0%

change — April 1,

2010 (estimates base)

to July 1, 2019

(V2019)

Population, Census, 7,029,917 530,819 28,633
April 1, 2020

Population, Census, 6,547,629 494919 26,563
April 1, 2010

Age and Sex

Persons under 5 5.2% 5.3% 5.3%
years, percent

Persons under 18 19.6% 21.2% 18.2%
years, percent

Persons 65 yearsand  17.0% 18.6% 13.8%
over, percent

Female persons, 51.5% 51.4% 48.1%
percent

People QuickFacts Massachusetts Plymouth Bridgewater
——— — BSoL

Race and Hispanic Origin

White alone, percent 80.6% 84.2% 95.5%
Black or African American alone, percent 9.0% 11.7% 0.8%
American Indian or Alaska Native alone, 0.5% 0.3% 0.0%
percent

Asian alone, percent 7.2% 1.6% 1.7%
Native Hawaiian and Other Pacific Islander 0.1% 0.1% 0.0%
alone, percent

Two or More Races, percent 2.6% 2.0% 1.6%
Hispanic or Latino, percent 12.4% 4.2% 1.5%
White alone, not Hispanic or Latino, percent ~ 71.1% 81.1% 94.0%
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People QuickFacts Massachusetts Plymouth Bridgewater

Count
Population Characteristics
Veterans, 2015-2019 303,534 28,494 1,587
Foreign born persons, percent, 2015-2019 16.8% 9.5% 5.2%
People QuickFacts Massachusetts Plymouth Bridgewater
County
Housing
Housing units, July 1, 2019 (V2019) 2,928,732 209,542
Owner-occupied housing unit rate, 2015-2019  62.4% 76.5% 71.6%
Median value of owner-occupied housing $381,600 $370,300 $358,900
units, 2015-2019
Median selected monthly owner costs — with ~ $2,225 $2,271 $2,212
a mortgage 2015-2019
Median selected monthly owner costs — $812 $841 $734
without a mortgage, 2015-2019
Median gross rent, 2015-2019 $1,282 $1,279 $1,597
Building permits, 2019 17,025 1,343 860
People QuickFacts Massachusetts Plymouth Bridgewater
Count
Families & Living Arrangements
Households, 2015-2019 2,617,497 187,460 8,133
Persons per household, 2015-2019 2.52 2.69 2.80
Living in same house 1 year ago, percent of 87.3% 89.9% 85.8%
persons aged 1 year+, 2015-2019
Language other than English spoken at home, 23.8% 13.6% 9.3%

percent of persons aged 5 years+, 2015-2019

People QuickFacts Massachusetts Plymouth Bridgewater

County
Computer and Internet Use

Households with a computer, percent, 2015- 91.4% 92.9% 96.0%
2019
Households with a broadband internet 86.4% 88.2% 90.9%

subscription, percent, 2015-2019
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People QuickFacts

Education

High school graduate or higher, percent of
persons aged 25 years+, 2015-2019

Bachelor’s degree or higher, percent of
persons aged 25 years+, 2015-2019

Health

With a disability, under age 65 years, percent,
2015-2019

Persons without health insurance, under age
65 years, percent

People QuickFacts

Economy

In civilian labor force, total, percent of
population age 16 years+, 2015-2019

In civilian labor force, female, percent of
population age 16 years+, 2015-2019

Total accommodation and food services sales,
2012 ($1,000)

Total health care and social assistance
receipts/revenue, 2012 ($1000)

Total manufacturers” shipments, 2012 ($1,000)
Total retail sales, 2012 ($1,000)

Total retail sales per capita, 2012

People QuickFacts

Transportation

Mean Travel Time to Work (minutes),
workers aged 16 years+, 2015-2019

Massachusetts Plymouth

90.8%

43.7%

7.8%

3.5%

Massachusetts

67.2%
63.4%
17,508,975
63,583,090
91,927,799

92,915,380
$13,980

Massachusetts Plymouth

30.2

Bridgewater

County
92.9% 94.3%
37.6% 35.8%
7.4% 6.0%
3.0% 1.4%
Plymouth Bridgewater
Count
67.4% 66.9%
63.5% 68.1%
909,430 0
2,904,135 0
2,493,246 0
6,889,614 0
$13,786
Bridgewater
County
33.8 31.2
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People QuickFacts Massachusetts Plymouth Bridgewater
Count

Income & Poverty

Median household income (in 2019 dollars), $81,215 $89,489 $95,675

2015-2019

Per capita income in past 12 months (in 2019  $43,761 $43,412 $34,047

dollars), 2015-2019

Persons in poverty, percent 9.4% 7.4% 9.4%

Businesses QuickFacts Massachusetts  Plymouth County Bridgewater

Business

Total employer establishments. 2019 181,061 12,832

Total employment, 2019 3,386,372 178,045

Total annual payroll, 2019 ($1,000) 238,938,268 8,872,411

Total employment, percent change,  1.9% 1.6%

2018-2019

Total non-employer establishments, 573,754 41,058

2018

All firms, 2012 607,664 43,928

Men-owned firms, 2012 357,158 26,404

Women-owned firms, 2012 199,210 14,089

Minority-owned firms, 2012 89,967 3,987

Non-Minority-owned firms, 2012 499,959 38,762

Veteran-owned firms, 2012 58,339 4,843

Nonveteran-owned firms, 2012 525,667 37,423

Geography

Population per square mile, 2010 839.4 750.9 972.4

Land area in square miles, 2010 7,800.06 659.08 27.32

FIPS Code 25 25023 2508130

Source: U.S. Census Bureau QuickFacts: United States
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Population Characteristics

Population Trends

Local, regional, and statewide populations in Massachusetts were prepared by the University of
Massachusetts Donahue Institute in 2018. The projected population of Bridgewater and the
Commonwealth is displayed in the following Table.

Town Census2000 Census2010 2020 2030 2040
Bridgewater = 25,185 26,563 27,800 28,333 28,689
Massachusetts = 6,349,097 6,547,629 6,933,887 7,225,472 7,380,399

Figure 1: Population Change 1990-2010, OCPC Region

Avon 4,558 4,443 4,356 (202) (4.6%) (87) (1.95%)
Abington 13,817 14,605 15,985 2,168 13.6% 1,380 9.49%
Bridgewater 21,249 25,185 26,563 5,314 20.0% 1,378 5.47%
Brockton 92,788 94,304 93,810 1,022 1.1% (494) (0.52%)
Duxbury 13,985 14,248 15,059 1,074 7.1% 811 5.69%
East Bridgewater | 11,104 12,974 13,794 2,690 19.5% 820 3.67%
Easton 19,807 22,299 23,112 3,305 14.3% 813 3.64%
Halifax 6,526 7,500 7,518 992 13.2% 18 0.24%
Hanover 11,912 13,164 13,879 1,967 14.2% 715 5.43%
Hanson 9,028 9,495 10,209 1,181 11.6% 714 7.51%
Kingston 9,045 11,780 12,629 3,584 28.4% 849 7.20%
Pembroke 14,544 16,927 17,837 3,293 18.5% 910 5.37%
Plymouth 45,608 51,701 56,468 10,860 19.2% 4,767 9.22%
Plympton 2,384 2,637 2,820 436 15.5% 183 6.94%
Stoughton 26,777 27,149 26,962 185 0.7% (187) (0.69%)
West Bridgewater 6,389 6,634 6,916 527 7.6% 282 4.25%
Whitman 12,240 13,882 14,489 1,249 8.6% 607 4.37%
Plymouth County | 435,276 | 472,822 | 494,919 59,643 13.7% 22,097 4.67%
Massachusetts | 6,016,425 | 6,349,097 | 6,547,629 | 531,204 8.8% 198,532 | 3.13%

Source: US Census
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According to these projections, the population of Bridgewater is projected to increase by 8
percent between 2010 and 2040. The population of the Commonwealth is projected to increase
12.7 percent between 2010 and 2040 exceeding 7.3 million in 2040. Factors that affect growth
rates include natural increase associated with a greater number of births than deaths; and a net
positive immigration, attributable to positive international immigrations into the state, despite
the domestic out-migration to other areas of the US.

From 1990 to 2010, the population of Bridgewater increased by 20 percent, from 21,249 residents
in 1990 to 26,563 residents in 2010. The population of Bridgewater increased 5.47 percent
between 2000 and 2010, gaining 1,378 residents.

County Population Change: Single-Year Change 2018 — 2019

According to the new county-level population estimates released by the US Census Bureau, the
greatest numerical increases in Massachusetts counties from July 1, 2018, to July 1, 2019, were
seen in Norfolk County at 3,545 net persons gained; Middlesex at 3,229; and Plymouth at 2,780.
Worcester County was the fourth fastest grower again this year with 1,568 persons added net.
In terms of percentage change, the largest net gains were in Nantucket at 1.8 percent followed
by Plymouth and Norfolk — both rounding to 0.5 percent, and then Middlesex, Bristol, and
Worcester — each rounding to a 0.2 percent increase from 2018 to 2019.13

Figure 2: Estimate Percent Change in Population

Estimated Cumulative Percent Change in Population for
Massachusetts Municipalities, April 1, 2010 to July 1, 2019

Percent Change
<-3.00% 0.51% t0 1.00%
-2.99% to -2.00% 1.01% to 2.50%
-1.99% t0 -1.00% [ 2.51% to 5.00%
-0.99%--0.01% [l 5.01% to 10.00%
0.00% B > 10.00

05
001% to 0.5% ‘
"‘. | 1T

' UMass Donahue Institute -
Source Data: Annual Estimates of the Resident Population: April 1, 2010 to July 1, 2019
= U.S. Census Bureau Population Division. May 21, 2020
UMASS

13 Summary of the US Census Bureau’s 2019 County-Level Population and Component Estimates for
Massachusetts, UMass Donahue Institute March 2020
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Figure 3: Estimated Population by Massachusetts County, July 1, 2019
Estimated Population by Massachusetts County, July 1, 2019

Nantucket
11,399
S ,& )

Dukes
17,332

-

UMass Donahue Institute, Source data: Annual Estimates of the Resident Population April 1, 2010 to July 1, 2019.
U.S. Census Bureau, Population Division. March 26, 2020

Figure 4: Estimated Annual Percent Change in Population by Massachusetts County
Estimated Annual Percent Change in Population by Massachusetts County, July 1, 2018 to July 1, 2019
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Population Projections 2010 through 2040

The Massachusetts Department of Transportation (Mass DOT) Demographic and Socio-Economic Forecast prepared by the UMass
Donahue Institute indicates that Bridgewater will grow from 26,563 residents in 2010 to 28,689 residents by 2040. The expected 8
percent increase in population during this period trails neighboring Abington (18.86 percent), Easton (8.17 percent) and Kingston

(18.77 percent), as well as the Commonwealth (12.72 percent); but will surpass the growth expected to occur in Halifax (1.62 percent)

and Hanover (1.48 percent).

Table 5: Population Projections 2010 through 2040

Abington 15,985 17,066 17,386 18,522 18,764 18,903 19,000 3,015 18.86%
Avon 4,356 4,384 4,385 4,387 4,444 4,477 4,500 144 3.31%
Bridgewater 26,563 27,712 27,800 27,967 28,333 28,543 28,689 2,126 8.00%
Brockton 93,810 95,767 96,000 96,500 96,700 96,900 97,100 3,290 3.51%
Duxbury 15,059 15,025 15,030 15,110 15,307 15,421 15,500 441 2.93%
East Bridgewater 13,794 14,241 14,400 14,427 14,616 14,724 14,800 1,006 7.29%
Easton 23,112 23,391 23,830 24,371 24,689 24,872 25,000 1,888 8.17%
Halifax 7,518 7,552 7,600 7,610 7,620 7,630 7,640 122 1.62%
Hanover 13,879 13,965 13,864 13,882 13,999 14,105 14,084 205 1.48%
Hanson 10,209 10,524 10,600 10,723 10,863 10,944 11,000 791 7.75%
Kingston 12,629 13,123 13,369 14,622 14,814 14,923 15,000 2,371 18.77%
Pembroke 17,837 18,213 18,300 18,454 18,695 18,834 18,931 1,094 6.13%
Plymouth 56,468 59,985 64,166 66,533 68,559 69,629 70,312 13,844 24.52%
Plympton 2,820 2,907 2,910 2,924 2,963 2,985 3,000 180 6.38%
Stoughton 26,962 27,454 27,900 27,914 28,279 28,489 28,635 1,673 6.21%
West Bridgewater 6,916 7,094 7,227 7,452 7,549 7,605 7,644 728 10.53%
Whitman 14,489 14,890 15,169 15,191 15,389 15,503 15,583 1,094 7.55%
Massachusetts 6,547,629 | 6,784,235 | 6,933,887 | 7,094,087 | 7,225/472 | 7,313,149 | 7,380,399 | 832,770 12.72%
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Age Distribution

In terms of the age of the population, the
residents of Bridgewater are getting older.
The median age increased 9.2 percent from
33.6 years in 2000 to 36.7 years in 2010.
According to the 2019 ACS, the median age
in Bridgewater is 34.5 younger than in 2010.
While Bridgewater’s population is aging, it is
still relatively young, when compared to the
Plymouth County and the Commonwealth,
whose median ages in2010 were 41.1 years

and 39.1 years, respectively.

Table 6: Bridgewater Age Distribution

100%

‘ Total 25,185 26,563

Population

100%

In the decade between 2000 and 2010, the
elderly population of Bridgewater continued
to increase, from 2,168 residents (8.6%) over
the age of 65 in Census year 2000 to 1,507
residents (5.7%) in 2010. At the same time,
the percentage of the population under age 5
decreased by 2 percent from 6.2 percent in
the 2000 Census to 4.2 percent in the 2010
Census. As the result of continuing changes
in demographics, the needs of residents can
be expected to change in relation to
transportation, public facilities and services,
economic development, and recreation as
well as housing.

27,436 100% 28,689 100%

‘ 5to9 Years 1,687 1,687  67% 1429  54% 1356  4.9% 1,234 49% 1234  43%

15to 19 2,173 8.6% 2,783 10.5% 3,151 115% 2490  87% 2,490 8.7%
Years

25 to 34 3,750 14.9% 2,756 10.4% 3,387 12.3% 3,057 10.7%
Years
45 to 54 3,410 13.5% 4,304 16.2% 3,661 13.3% 3,816 13.3%
Years
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65 to 74 1,176 4.7% 1,548
Years

75 Years 992 4.0% 1,214
and Over

Median 33.6 N/A 36.7
Age (Years)

Source: US Census, ACS, UMass Donahue Institute

Race and Ethnicity

The racial demographics of Bridgewater and
the South Subregion towns are similar, but
the than
Massachusetts as a whole. According to the
2019 ACS, 84.9 percent of all residents of

Bridgewater are white, compared with 80.6

area is far less diverse

percent of Massachusetts residents.

Additionally, the Hispanic population of

Table 7: Bridgewater Racial Composition

5.8%

4.6%

N/A

2,389 8.7% 2,754 9.6%
1,035 5.1% 3,329 11.6%
34.5 N/A N/A N/A

Bridgewater (3.9 percent) is like that of area
than that of
Massachusetts (12.4 percent) and Plymouth
The lack of racial,

ethnic, and cultural diversity in Bridgewater

towns but notably less
County (4.2 percent).
and so many suburbs on the South Shore is

inextricably linked to the region’s lack of

housing diversity.

2010 2019 Change 2010 — 2019 |

Number Percent Number Percent Number Percent
Total Population 26,563 100.0% 27,436 100.0% 873 3.29%
One Race 26,139 98.4% 26,871 97.9% 732 2.8%
White 24,163 91.0% 23,296 84.9% -867 -3.6%
Black or African American 1,292 4.9% 2,360 8.6% 1,068 82.6%
American Indian and 62 0.2% 69 0.3% 7 11.3%
Alaskan Native
Asian 328 1.2% 592 2.2% 264 80.5%
Native Hawaiian or Other 0 0.0% 15 0.1% 15 100%
Pacific
Some Other Race 294 1.1% 539 2.0% 245 83.3%
Two or More Races 424 1.6% 565 2.1% 141 33.2%
Hispanic or Latino Origin 838 3.2% 1,075 3.9% 237 28.3%

Source: 2010 US Census, 2019 ACS

The racial and ethnic composition of
Bridgewater has changed slightly in the
decade of 2000 — 2010. In 2010, 91.0 percent

of residents identified themselves as White,
a slight increase from 87.3 percent in 2000.
The population of Plymouth County also
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predominantly identified themselves as
White (85.5%) in 2010. Statewide, 80.4
percent of the 2010 population identified as
White. While the White population
increased 9.9 percent from 2000 to 2010, most
minority populations in Bridgewater
increased at a greater rate. Specifically, the
Two or More Races population grew by 50.4

Economic Characteristics

Income

According to the 2019 US ACS, the income
per capita for Bridgewater is $34,047 which
is less than the Massachusetts average of
$43,761 and less than the National average of
$34,103.

The US Census Bureau indicates the median
household income for Bridgewater residents
is $95,675 which is substantially more than
the Massachusetts average of $81,215 and the
National average of $62,843. The percentage
of Bridgewater residents living below the
poverty level is 9.4 percent according to the
2019 American Community Survey, 5-year
profiles which is the same as the State but
less than the national average of 10.5 percent.
The percentage of Massachusetts residents
living in poverty is also 9.4 percent. Of the
residents under the age of 18 years, 11.4

percent from 2000 to 2010, increasing from
282 to 424; the Black or African American
population grew by 27 percent from 1,017 to
1,292; and the Asian population by 21
percent from 271 to 328. People reporting
Hispanic or Latino origin also rose during
this period, increasing 20.9 percent from 693
to 838.

percent live below the poverty level. Of the
Bridgewater residents aged 65 years and
over, 5.3 percent live below the poverty

level.

While median household income is a
valuable social and economic indicator, it
does not account for the broad range of
household incomes in a community. The
2019 ACS showed that
approximately 2,020 or 25 percent of

estimates

Bridgewater’s households earn less than
$50,000 annually, with 887 or 10.9 percent
earning less than $25,000 annually.
Approximately 2,230 or 27.4 percent earn
between $50,000 and $99,999 annually, and
approximately 3,883 or 47.8 percent of
Bridgewater’s households earn more than
$100,000 annually.
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Table 8: Bridgewater Household Income Distribution, 2019

Income Category Number  Percent
Households 8,133 100%
Less than $10,000 397 4.9%
$10,000 to $14,999 119 1.5%
$15,000 to $24,999 371 4.6%
$25,000 to $34,999 440 5.4%
$35,000 to $49,999 693 8.5%
$50,000 to $74,999 981 12.1%
$75,000 to $99,999 1,249 15.4%
$100,000 to $149,999 1,991 24.5%
$150,000 to $199,999 967 11.9%
$200,000 or more 925 11.4%
Median Household Income $95,675 N/A

Table 9 OCPC Region Income and Poverty

Community Population Median Income Per Capita Persons in
2019 ACS Income past12  Poverty

months

Avon 4,500 $85,200 $33,545 9.8%
Brockton 95,708 $58,469 $27,439 14.8%

East Bridgewater 14,526 $90,528 $36,346 6.3%

Halifax 7,896 $92,774 $39,556 4.9%

Hanson 10,914 $96,693 $40,159 3.3%

Pembroke 15,509 $103,905 $44,173 3.5%

Plympton 2,954 $105,688 $41,527 3.9%

Stoughton 28915 se3sly  sG8SI8 3%

West Bridgewater 7,281 $97 ,404 $39,353 4.6%
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Plymouth County 521,202 $89,489 $43,412

Source: 2019 ACS 5-Year Estimates QuickFacts

Employment

For any given city or town, the unemployment rate measures the number of residents in the
labor force without a job and looking for work. The annual unemployment rate in Bridgewater
has been at or below the statewide rate although occasionally had a somewhat higher

unemployment rate than the state, especially in the colder months.

Table 10: Industry by Sex, Bridgewater Population 16 Years+

Industry Total Male Percent  Female Percent
Population
16 Years+

Agriculture, Forestry, Fishing 50.0% 52
and Hunting and Mining

Manufacturing 658 68.7% 300

Retail Trade 1,133 54.4% 950

Information 20.6% 104

Professional, Scientific, and 1,512 928 61.4% 584 38.6%
management, and administrative
and waste management services

Arts, Entertainment, and 1,794 960 53.5% 834 46.5%
Recreation, and Accommodation
and Food Services

Public Administration 642 418 65.1% 224 34.9%

Source: 2019 ACS 5-Year Estimates, 52403
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The employment rate in Bridgewater is 62.8 percent, according to the 2019 ACS 5-Year
Estimates, which is less than the employment rate in Massachusetts of 64.8 percent.’ Of the
Bridgewater residents, 15.1 percent are Local, State, & Federal Government workers which is

greater than the state average of 12.6 percent.!®

Figure 5: Occupation of Bridgewater Residents

Occupation of Bridgewater Residents 16 Years+

Management, Business, Science, and Arts Occupations

Service Occupations

Sales and Office Occupations

Natural Resources, Construction and Maintenance Occupations

Production, Transportation and Material Moving Occupations

Table 11: Percent Increase Over Ten-Year Period

Period Percent Increase in Percent Increase in Percent Increase in
Population Housing Units Households
- 1980-1990 23.5% 1 18.2% 17.0%
£ 2000-2010 5.4% 1 8.9% 6.2% |

Source: US Census Bureau, 1970, 1980, 1990, 2000, 2010 Decennial Census, ACS 5-year Estimates, 2014-2019

142019 American Community Survey 5-Year Estimates, DP03

152019 American Community Survey 5-Year Estimates, $2406
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Means of Transportation to Work

Worked at Home
Walked 4.5%
6%
Public Transportation
3.8%

Carpool
7.8%

Drove Alone
77%

Company Name Number of Employees

‘ Bridgewater State University 500-999 ‘
‘ Old Colony Correctional Center 250-499 ‘
Bill’s Taxi Service 100-249 |

‘ Claremont Company Inc. 100-249 ‘
‘ George Mitchell Elementary School 100-249 ‘
‘ Lucini Bus Lines 100-299 ‘
Source: Massachusetts Executive Office of Labor and Workforce Development (EOLWD), Largest 100 Employers in Bridgewater
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Societal Characteristics

Vulnerable Populations

Accounting for the needs of socially
vulnerable populations remains a distinct
challenge in climate adaptation planning
and implementation efforts. The
interdependent nature of climate change
adaptation requires technical solutions such
as cost-benefit analysis, scenario planning,
and vulnerability assessments.  Robust
community engagement is also a common
feature of the adaptation process which
helps to inform the planning process and
educate the public about climate risks and

opportunities.

Social Vulnerability is the disproportionate
susceptibility of some social groups to the
impacts of hazards. These impacts could
include death, injury, loss or disruption of
life or livelihood. Social vulnerability also
affects a population’s resilience; ability to

adequately recover from or avoid impacts.

Socially Vulnerable Populations

The impacts on human health, particularly
vulnerable populations, were considered by
the Committee and incorporated into the
hazard profiles where possible. The risk
analysis relied on US Census data and
stakeholder

vulnerable populations (including but not

information regarding
limited to disabled, low-income, elderly)
Vulnerability is influenced by three factors:

exposure or contact with the hazard;

Vulnerability is a function of demographic
characteristics of the population, as well as
environmental and community conditions
such as healthcare provision, social capital,
access to social networks, and social

isolation.

Environmental Justice is defined as the fair
treatment and meaningful involvement of all
people regardless of race, color, national
origin, or income with respect to the
development, implementation, and
enforcement of environmental laws,

regulations, and policies.

Climate change is expected to increase the
occurrence and intensity of weather-related
events. Identifying and preparing for the
hazards most prevalent in Bridgewater is the
first step to reduce social vulnerability and
increase the social resilience of the

community.

that could potentially be more severe
impacted by each hazard. Among other
factors, these populations may require extra
time or outside assistance during
evacuations or during events that cause
power outages or isolation and are more

likely to seek or require emergency services.

sensitivity or degree to which people or
communities are affected by the exposure to

8l Page



the hazard; and capacity to adapt or the
ability of communities, institutions, or
people to adjust and respond to and recover

from potential hazards.

The major health impacts from natural
hazards and climate change are identified by

the following classification:

A. Heat-related illnesses and death from
an increase in extreme temperatures
and poor air quality (SHMCAP,
2018).

B. Increases in food and waterborne
illnesses and other infectious
diseases from altering geographic
and seasonal distributions of existing
vectors and vector-borne diseases)
SHMCAP, 2018).

C. Injuries and accidental premature
death associated with extreme
weather events. Extreme weather
events can result in acute health
impacts, such as injuries and
accidental premature death during
an event (e.g., drowning during
floods). In addition, health impacts
can also occur during disaster
preparation and post-event cleanup.

Other impacts include damage to
property, destruction of assets, loss
of infrastructure and public services,
social and economic impacts,
environmental degradation, and
other factors (SHMCAP, 2018).

D. Exacerbation of chronic diseases
(SHMCAP,2018).

E. Mental health and stress-related
disorders ranging from minimal
stress and distress symptoms to
clinical disorders such as anxiety,
depression, post-traumatic stress,
and suicidality. Specific groups of
people who are at higher risk for
distress and other adverse mental
health consequences from exposure
to climate-related or weather-related
disasters include children, the
elderly, women (especially pregnant
and post-partum women), people
with preexisting mental illness,
people who are poor, the homeless,
and first responders. Populations
living in areas most susceptible to
specific climate change events are at
increased risk for adverse mental
health outcomes (SHMCAP, 2018).

Vulnerable Populations in Bridgewater

The following Table provides a snapshot of
vulnerable populations in Bridgewater,
Plymouth County, and the Commonwealth.
This analysis reveals that Plymouth County
has a greater percentage of vulnerable
individuals 65 years of age or over compared
to the overall state percentage. Bridgewater

has a higher percentage of residents with a
disability than both County and State.
Bridgewater also has significantly higher
percentage of households with a computer
than the State and County. The 2019 ACS
estimates 5.2 percent of Bridgewater
residents are foreign born and 9.3 percent of
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persons aged five years and older speak
language other than English spoken at home.
In Bridgewater, persons without health
insurance, under age 65 years, was estimated

Table 12: Environmental Justice Census Data

Percent Percent Percent
<5 > 65+ with a
Years Years

Bridgewater 5.3% 13.8%  9.3%

Plymouth = 5.3% 18.6%  7.4%
County

Massachusetts  5.2% 17.0%  7.8%

Disability

to be 9.4 percent of residents, the same
percentage as persons living in poverty
(9.4%), according to the 2019 ACS 5-year
estimates.

Percent Percent of Percent of  Percent of

Non- Occupied Households Households

White Housing with a with a
Units/Renters computer broadband

Another internet

Race subscription

13.2% 28.4% 96.0% 90.9%

15.8% 23.5% 92.9% 88.2%

19.4% 37.8% 90.8% 86.4%

Source: U.S. Census Bureau, 2015-2019 American Community Survey 5-Year Estimates S1810, DP05, QuickFacts

Environmental Justice Populations

Vulnerable populations include
Environmental Justice (EJ) populations.
Since 2002, EOEEA has been implementing
an Environmental Justice Policy to help
ensure that all Massachusetts residents
experience equal protection and meaningful
involvement with respect to the
development, implementation, and
enforcement of environmental laws,
regulations, and policies and the equitable
distribution of environmental benefits. This
policy was instituted recognizing that

communities across the Commonwealth,

Environmental Justice Criteria
In Massachusetts, Environmental Justice (EJ)
populations are determined by identifying

block groups from the 2010 Census.

particularly those densely populated urban
neighborhoods in and around the state’s
older industrial areas, are facing many
environmental challenges associated with
Massachusetts” industrial legacy. Residents
in these predominantly low-income and
minority communities — nearly 29 percent of
the state population — lack open space and
recreational resources and often live side-by-
side numerous existing large and small
sources of pollution and old abandoned,
contaminated sites, which can pose risks to

public health and the environment.

The state considers a community to be an
environmental justice community if it meets

one or more of the following criteria:
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1. 25 percent of the households earn 65
percent or less of the statewide
household median income ($62,072 in
2010); or,

2. 25 percent or more of the residents
are minority and identify as a race
other than white; or,

3. 25 percent or more of the residents
are foreign-born; or,

4. 25 percent or more of the residents
are  lacking English language

proficiency or households have no

one over the age of 14 who speaks

English only, or very well (EOEEA,

2018).

Table 13: Bridgewater Environmental Justice Demographics

Environmental Justice Demographics

Race ' 2020 Census
Total Population 27,436
One Race 26,871
White 23,296
African American 2,360
American Indian 69
Asian 592
Native Hawaiian 15
Some other race 539
Hispanic or Latino 1,075
Not Hispanic or Latino 26,361
Some Other Race Alone 195

Source: 2019 ACS 5-Year Estimates, DP05

E] communities are vulnerable to hazards
due to a range of factors, which may include
lack of personal transportation or access to
resources, preexisting health conditions, or
difficulty translating and understanding

emergency alerts or procedures.

According to recently released 2020 US
Census Data. Bridgewater has populations
that meeting EJ criteria for MI. The number
of EJ block groups is 3 of the total number of
15 block groups. The percent of block groups
with E] populations in Bridgewater is 20
percent. The population within these block
groups is 6,898 of a total population of
27,436.
population residing in EJ block groups is 25.1

The percent of Bridgewater

percent.

Percent

100%
97.9%
84.9%

8.6%
0.3%
2.2%
0.1%
2.0%
3.9%
96.1%
0.7%
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Figure 6: Environmental Burdens

Environmental Burdens: Bridgewater
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Land Use and Development Trends

Geology, Topography, and Soils

Geology and Topography

Bridgewater is in the northwestern portion
of the Old Colony Planning Council Region
and in the Greater Brockton sub-region
consisting of Abington, Avon, Brockton,
Bridgewater, East Bridgewater, Easton,
Stoughton, West
Whitman.

Bridgewater, and

The terrain has limited relief ranging from 10
feet above mean sea level (MSL) along the
southern end of Taunton River to 175 feet
MSL at Sprague’s Hill and 157 feet MSL at
Great Hill on the Bridgewater State
University Campus. Much of the land is low-
lying with poor drainage and scattered
wetlands, especially in the southern and
western parts of the town.

Overall, this relatively developed town has
many streams and scattered ponds, which
are often man-made impoundments). These
are its most prominent geologic features. It
also has commonly tight glacial soils limiting
on-site  disposal = opportunities  and
groundwater yields. While the region’s
extensive drainage system has many
streams, none except the Matfield River, the
Town River, and the Taunton River itself are
very large because the communities are close
to the headwaters of several basins.

Similarly, the town has very few major
streams beyond the South Brook because
most streams run for a short distance to the

Town and Taunton Rivers, as discussed
under Water Resources.

The climate is temperate, lacking the
extremes found in the south, the far north, or
the interior of the country, and without the
range of precipitation of the northwest or
desert regions. Yet there is enough of a range
of temperature and weather to give us
serious winter storms, rare but dramatic
hurricanes, and occasionally dangerous heat
waves. One constant factor is the annual 40-
plus inches of rain to be accommodated by
the streams and wetlands or stored for use.

Characteristic Geologic
Features and other Resources

The Town’s main geologic feature is its
virtual enclosure by the Town and Taunton
Rivers. Opportunities to view them, to
protect their water quality and to increase
usable access are central to this plan and its
recommendations. The town’s two main
hills, Great Hill on the BSU campus (157 feet
above mean sea level [msl] and Sprague’s
Hill (170 feet msl) on the East Bridgewater
line, could be pleasant viewing points except
that each is dominated by a large water
supply tank and is otherwise largely tree
covered. However, such opportunities might
well be explored consistent with tank
security since each is accessible by the water
tank access road.
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Hockomock Swamp Area of

Critical Environmental Concern

The 16,950- acre Hockomock ACEC was
designated by  the  Secretary  of
Environmental Affairs in the 1990 after
extensive research and advocacy led by
Bridgewater residents concerned with the
implications of potential commercial and
residential growth, particularly around Lake

Nippenicket.

In Bridgewater the ACEC includes the
western end of the town west of Pine Street,
and much land east of Rte. 24 about two
thirds of the way to North Street. It includes
much Ch. 61B land and land in the
Hockomock Swamp Wildlife Management
Area. This is only a small portion of the
ACEC which extends far into Raynham,
Easton, Taunton, Norton, and West
Bridgewater. The designation does not
prevent development, but it requires lower
thresholds for jurisdiction and a higher
standard of review than apply elsewhere.

Soils

The various soils” suitability for septic
systems can help to prioritize open space
acquisitions if two similar sites have very
different potential for development.
Similarly, in cases where maintaining the
amount and quality of ground water
recharge is a concern, a site’s recharge value
may be an important consideration.
However, acquisition should not be crucial
in outlying areas if adequate protective
regulations are in place - as they are in
Bridgewater.

Glacial till is found in drumlins - oval hills
formed by a moving glacier. These are
shaped like half a football sliced the long
way and are commonly oriented north-south
like that on Forest Street just east of South
Street. They usually contain layers or lenses
of clay along with gravel and other materials
and can be very tight, as noted above. They
absorb septic system effluent slowly and
shed water rapidly,
compounding local drainage issues, but they

sometimes

also offer good building sites in popular
scenic hillside locations. Thus, any un-built
upon drumlins would deserve strong
consideration for partial protection.

Fluvial (outwash) soils are deposited by
glacial melt-water streams and typically
contain much sand and gravel. There are
found throughout Bridgewater. Such soils
offer good (or sometimes excessively rapid)
septic effluent absorption and can hold
much groundwater.

Lacustrine (lake bottom) soils are fine-
textured silt and clay deposited by flowing
glacial melt-water beyond the point where
heavier sand and gravel settle. The large
glacial Lake Taunton covered much of the
Bridgewater area leaving thick silt and clay
deposits, particularly in the southern and
eastern sections of the town. These areas are
quite difficult to serve with septic systems
and lead to extensive areas with septic
limitations. Such soils can also be found
along streams as with the clay pits at the
former and present Stiles and Hart Brick

8 1 Page



Works on the Town and Taunton Rivers
respectively.

Organic soils reflect incompletely decayed
plant material and are found in the
northeastern corner of the town in the
Hockomock Swamp. They can hold large
amounts of water, slowly releasing it to
streams and even more slowly releasing it to
the underlying aquifers. They are poorly
suited for septic systems or groundwater
recharge and make poor building sites,
particularly when composed of easily
compressed peat. The soils best suited for
septic systems are those that are well-
drained, but not excessively well-drained on
level or gently sloping land with no shallow
underlying layers of dense silt or till. Well-
drained soils over firm or dense glacial tills
will be less suitable for septic systems or
ground water recharge because the
percolating water will be excessively slowed
by the firm layer, often called fragipan.
Moderately or poorly drained soils over
freshwater organic deposits (commonly
called peat) or over silty lacustrine (lake)
deposits are the least suitable for septic
systems or recharge.

BIRCHWOOD-POQUONOCK-
MATAPOISETT Very deep, nearly level to
moderately steep, well-drained to poorly
drained soils formed in sandy mantled (sic)
underlain by loamy firm to friable glacial till
in areas of ground moraines and uplands.
These soils are found over much of
Bridgewater’s undevelopable Hockomock
swamp lands.

FREETOWN-SWANSEA-SCARBORO Very
deep, nearly level, very-poorly drained soils
formed in very-deep to shallow freshwater
organic deposit, underlain by glacial fluvial
deposits in swamps and depressions. Such

soils would be severely limited for septic
systems or groundwater recharge.

HINCKLEY-WINDSOR-DEERFIELD Very
deep, nearly level to steep, excessively to
moderately well-drained soils formed in
glacial fluvial deposits on outwash plains,
deltas, kames, and ice contact deposits.
These could be too well drained for effective
treatment by septic systems but would be
good for ground water recharge.

SCITUATE-MONTAUK-NORWELL  Very
deep, gently sloping to steep, well-drained to
poorly drained soils formed in loamy glacial
till overlying dense glacial till; on upland
oval hills (drumlins) and ground moraines.
These are apt to be poor for septic system
and for ground water recharge due to the
underlying dense material obstructing
downward movement.

RAYNHAM-SCIO-BIRDSAL  Very deep,
nearly level to gently sloping, moderately
well-drained to poorly drained soils formed
in silty lacustrine deposits. These too, are apt
to be poor for septic system and for
groundwater recharge due to the underlying
dense material obstructing downward
movement. These soils are over much of the
tight clay soils along the Town and Taunton
Rivers (leading to the creation of the Stiles
and Hart brick works.)

WOODGBRIDGE-PAXTON-RIDGEBURY

Very deep, gently sloping to steep, well-
drained to poorly drained soils formed in
loamy glacial till overlying dense glacial till;
on upland oval hills (Drumlins) and on
ground moraines. Again, these are apt to be
poor for septic systems and groundwater
recharge despite well-drained surface soils.
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Natural Resources
Watersheds

The town is in the approximately 562-square
mile Taunton Basin, the second largest in
Massachusetts. It contains the headlands of
the Taunton River where the 14-mile-long
Town River, originating at Lake Nippenicket
and Hockomock Swamp and draining much
of West Bridgewater, meets the Matfield
River. The Matfield River draws on the
Salisbury Brook and Beaver Brook. These
meet in East Bridgewater, to form the
Matfield River which then picks up the
Satucket River in the Joppa section of East
Bridgewater just north of the Bridgewater
town line. The Matfield River then flows
south to meet the Town River in Bridgewater
and to form the Taunton River.

The basin is unusually flat with only a 20-
foot drop over its 40-mile main stem. This
may partly explain the lack of mill dams
noted below. The basin is characterized by
low permeability glacial till soils and less
frequent very coarse sand and gravel
outwash soils; by shallow depths to
groundwater; and by many wetlands. These
features significantly constrain conventional
on-site wastewater disposal and may
exacerbate storm water runoff issues, but
they provide unique habits for aquatic and
upland wildlife.

With the region’s growth has come increased
concerns with water quality, water supply,
and management of stormwater and
wastewater. These concerns have led to the
2008 Taunton River Watershed Plan study
coordinated by  Bridgewater  State
University, and to the more wastewater
focused 2012 Upper Taunton Basin
Wastewater Evaluation project. This section

draws heavily on the first project’s Phase I
report.

The Taunton River Basin has 108 sub-
watersheds or sub-basins of which six are
wholly or partially within Bridgewater.
These are typically the areas upstream of the
confluence of two second order streams and
range from 5 to 10 square miles. The south-
central portions of Bridgewater are drained
by Sawmill Book and its tributaries running
through extensive areas of flood plain and
wetlands south of Flagg Street and east of the
Bridgewater Correctional Complex and
entering the Taunton River just west of
Route 18. It is also drained by Snow’s Brook
and its tributaries flowing through
Sturtevant Pond and entering the Taunton
River just above the Sturtevant Bridge on
South Street. Sturtevant’s Pond is an
example of the many lesser streams dammed
and small ponds enlarged by impoundment
to power local industries. These have left
well-established mill ponds.

The southeastern corner is drained by Beaver
Brook and Spring Brook, flowing through an
extensive area of 100-year flood plain and
entering the Taunton River just west of
Auburn Street.

The northwestern corner of the town is
drained by the Hockomock River running
from West Bridgewater through the
Hockomock Swamp to the Town River just
upstream of Route 24.

The north-central part of the town is drained
north to the Town River by the substantial
South Brook which runs through Carver’s
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Pond and Skeeter Mill Pond east of Water
Street and through extensive areas of
wetlands and 100-year flood plain in route to
the river.

The northeastern corner of the town is
drained to the Taunton River by Blood Pond
Brook flowing through wetlands and Blood
Pond to the River.

In all, eight mapped sub-basins (smaller
brooks, streams and wetlands draining into
the Town, Matfield and Taunton Rivers)
drain the town to the Taunton River and
ultimately to Mount Hope Bay and
Narragansett Bay. Due to the short distance
to the rivers none of these streams is very
long or has large flows.!

Figure 7: Sub-Watersheds of the Taunton River Watershed within Bridgewater

Source: Bridgewater Source Water Protection Project, June 30, 2015

There are two major dams on the Town
River, one at the War Memorial Park in West
Bridgewater and one upstream of the former
Stanley Iron Works off High Street in
Bridgewater. the later dam is privately
owned. This dam makes possible 450-acre
Town River Reservoir that extends well into
West Bridgewater.

The High Street Dam consists of two
structures, one in the main channel of the

16 Bridgewater OSRP Update, 2017

river; a second smaller one is located at the
head of a channel constructed early in the
industrial age west of the Lincoln Club to
divert water for power. The main dam was
originally built in 1694. In 2011, the
Commonwealth of Massachusetts listed the
condition of the main dam as fair and the
channel dam as poor.
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The Town River Fishery Committee,
consisting of volunteers appointed from
Bridgewater and West Bridgewater,
monitors the river for fish migrations and
advises the Towns' regarding fishery
management of the river. The committee also
works with the Conservation Commission to
address river accessibility by boat and
recreational uses including fisheries.

In November 2016, the state Marine Fisheries
Division working with the dam's owner, the
Town River Fishery Committee, and Nature
Conservancy launched a High Street Dam
Study to determine the condition of the dam
and develop options that ensure
anadromous fish passage including whether
this dam should be removed. Removal will
likely lessen the current width of the
reservoir and alter the current ecosystems.

The implementation of this study will have
potential impacts on the existing Iron Works
Parkland design and the local riparian
landscape behind the Lincoln Club, in
addition to other considerations including
ownership of the egress/access to Iron Works
Parkland, storm water management issues,
fishery management, historical preservation,
Bay Circuit Trail enhancement, and possible
funding for further restoration of the Stone
Building.

It is notable that there are no dams on the
Taunton River itself except for the very low,
deteriorated one at Paper Mill Village just
below confluence of the Matfield and Town
Rivers. As a result, the Taunton is often
referred to as the longest free-flowing stream
in the state.l”

Surface Water, Rivers and Streams

Taunton River

The southwesterly flowing Taunton River
begins at the confluence of the Town and
Matfield rivers in Bridgewater north of Mill
Street and eventually empties into Mount
Hope Bay. The Taunton River is a nationally
designated Wild and Scenic River, which is a
system created by Congress in 1968 to
preserve rivers with outstanding natural
cultural, and recreational values, keeping
them in free-flowing condition for the
enjoyment of present and future generations.
Less than % of 1% of rivers in the United

States are protected under the National Wild

17 Bridgewater OSRP Update, 2017

and Scenic Rivers System (National Wild

and Scenic Rivers System, www.rivers.org).

Most projects within a river’s bed or banks
require a permit issued by the U.S. Army
Corps of Engineers through its authority
under Section 404 of the Clean Water Act or
Section 10 of the Rivers and Harbors Act.
Such a project may also require other
permits. The National Park Service (NPS), as
the river-administering agency under the
Wild and Scenic Rivers Act, has
responsibility to review any federal actions,
permits, etc. that would impact the Taunton
River. In addition, the Taunton River
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Stewardship Council, which is primarily a
coordination and communication body, can
weigh in on the NPS project reviews. Projects
that typically require review include
impoundments, diversions,
straightening, riverbank revetment, and
structures including docks, piers, and
bridges.

channel

The Taunton River is nationally significant
as the longest undammed coastal river in

Town River

As a key tributary of the Taunton River, the
Town River is also recognized and afforded
protection. The 14-mile-long Town River
flows from the Hockomock Swamp north of
through West
Bridgewater and back into the northeastern

Lake Nippenicket

side of Bridgewater. The Town River
meanders east, past the Campus Plaza area
until it meets the Matfield River flowing
south from East Bridgewater. At that point,
both rivers converge and form the Taunton
River, which defines the eastern and
southern boundaries of Bridgewater. The
Town and Taunton Rivers were designated
as priority protection areas by the Town of
Bridgewater and regionally by the Old
Colony Planning Council in 2013.

Matfield River

The Matfield River, approximately 6.7 miles,
through  East
Bridgewater to Bridgewater and eventually

flows southeastward

joins the Town River in Bridgewater to
become the Taunton River. The Matfield
River is relatively undeveloped past the
Elmwood area of East Bridgewater. The
confluence of the Salisbury Plain River and

New England, it has globally rare freshwater
and brackish tidal marsh habitats and is the
state-designated Wampanoag
Commemorative Canoe Passage (an ancient
Native American waterway of over 70

miles).

Beaver Brook form the Matfield River,
though locals consider the whole river
through West Bridgewater as the Matfield
River. The Salisbury Plain River’s proximity
to the Brockton Sewerage Treatment Plant
has led to water pollution in the Matfield
River (described more in the “Water
Quality” section below).

Streams

As mentioned above, the eight sub-basins,
including brooks, streams, and wetlands
drain into Bridgewater’s three rivers. South-
central Bridgewater is drained by the
Sawmill Brook and its tributaries running
through extensive areas of floodplain and
wetlands east of the Bridgewater
Correctional Complex (BCC) as well as by
Snow’s Brook and its tributaries flowing
through Sturtevant Pond.

The southeastern area of Bridgewater is
drained by Beaver Brook and Spring Brook,
which flow through an extensive area of
flood plain and enter the Taunton River just
west of Auburn Street. The northwestern
area of town is drained north to the Town
River by the substantial South Brook, which
runs through Carver’s Pond and Skeeter Mill
Pond. Blood Pond Brook drains the
northeastern area of town flowing through
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wetlands and Blood Pond to the Taunton
River.

Lakes and Ponds

Bridgewater has nine primary lakes and
ponds: Lake Nippenicket, Carver’s Pond,
Skeeter Mill Pond, Sturdevant’s Pond, Blood
Pond, Ice Pond, Cross Street Pond, the Town
River Impoundment, and Paper Mill Village
Backwater. Most of Bridgewater’s small
ponds have been altered (or created) through
dams/impoundments to provide water
control.

Bridgewater’s lakes and ponds are
ecological, recreational, and historic assets,
providing important wildlife habitat,
recreation opportunities including fishing,
boating, and skating, and historic resources
with particular significance for Native
American, Colonial, and industrial history.

Lake Nippenicket

Lake Nippenicket, located in the northeast
area of Bridgewater near the Raynham
border, is a shallow but nearly 500-acre lake
at the headwater of the Town River. It offers
water-based  recreation  opportunities
including boating and fishing (not
swimming). Much of the western shore is
owned by the state with scattered town
holdings. The state also owns the land
known as Lake Nippenicket Preserve on the
eastern shore of the Lake (formerly property
of the Wildland Trust for Southeastern MA,

18 TMDL - “Total Maximum Daily Load" is a calculation of

the maximum amount of pollutant that a water body can
receive and still safely meet water quality standards. (EPA,

http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl)
8 According

19 According to a memo from Andrew Bagas,

Superintendent of the Water and Sewer Department to the

gifted to the Commonwealth in 2011).
Adjacent to this state property, is town
property known locally as the Keith
Homestead, which was acquired with
Community Preservation Act and MA
Department of Fish and Game funds for
open space and historic preservation
purposes.

At the time of the 2009 OSRP, Lake
Nippenicket was listed in the MA
Department of Environmental Protection’s
Integrated List of Waters as Category 5 as
“Requiring TMDL"'® for metals and exotic
species. However, in the 2012 Integrated List
it is improved to a Category 4A “TMDL
completed.”

Carver’s Pond

Carver’s Pond is a manmade, approximately
25-acre former mill and ice pond. It is an
impoundment of South Brook just west of
Summer Street and abuts wetlands and town
wells. Most of the shore is town-owned
water supply protection and conservation
land and surrounding paths allow passive
recreational use. The 2009 OSRP reported
that  Highway
recommended further repairs to the pond’s

Department studies

earthen dam including filling the breach
with clay.” The Town’s work to repair the
dam at Carver’s Pond was constrained by
incomplete public ownership. Per the 2012
Integrated List, water quality remains as it

Board of Selectmen dated 2/16/2006, the Water and Sewer
Commission recommended lowering the water level of
Carver’s Pond to reduce pressure on the dam and thus
potential for flooding. In a memo dated 2/17/2006 to the
Board of Selectmen, Stanley Kravitz, Health Agent,
recommended investigation of the effects of lowering the
water level of Carver’s Pond.
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was in 2006 as Category 4C “Impairment not
caused by a pollutant” but rather by exotic
species.

Skeeter Mill Pond

The estimated 5-8-acre pond is on South
Brook at Water Street, downstream from
Carver’s Pond and just above the State
Forest. The pond is impounded by a control
structure with boards before dropping the
South Brook via a culvert under Water
Street. The most accessible part of the pond,
along Water Street, is largely privately
owned and is notable for benches and fishing
space provided for public use by the
property owner. Much of the rest of the pond
is state owned. The 2009 OSRP pointed out a
possibility to restore a herring run at the
pond.

Sturdevant’s Pond

This approximately nine-acre pond is
located at the end of South Street, with access
from Green Street, and is an impoundment
of Snow’s Brook, which flows south to the
Taunton River. The town owns an estimated
third of the pond shore with access from
Green Street.

Blood Pond

Blood Pond is a small 2-3-acre impoundment
of Blood Pond Brook just north of the
Taunton River and Plymouth Street and
accessible from Plymouth Street. It has an
earthen and stone dam with a fixed outlet via
a corrugated pipe dropping water to a
channel under Plymouth Street.

Ice Pond

Ice Pond is a small impoundment at the
north end of the Bridgewater Correction
Complex property and drains to a tributary
of Sawmill Brook.

Town River Reservoir

This pond is located at High Street in the
Stanley Ironworks neighborhood and is
formed by an impoundment of the Town
River. The total pond is approximately 18
acres, mostly in West Bridgewater, with
approximately two acres in Bridgewater. Per
the 2009 OSRP, the Stanley Dam (a.k.a. Town
River Dam or High Street Dam), which
impounds a significant section and has a
long fish ladder, was in deteriorated
condition. The dam, first constructed in 1694
with a major repair in1919, is listed on the
National Register of Historic Places as a
contributing resource in the Stanley
Ironworks District.9 Currently Marine
Fisheries (DF &G) is undertaking a study on
the High Street Dam to improve the safe
passage of migratory fish. There is a high
possibility of dam removal recommendation
out of the study, which will have significant
impacts on the existing Iron Works parkland
design and the local riparian landscape
behind the Lincoln Club. The dam is
privately-owned and not under town
jurisdiction.

Paper Mill Village Backwater

The Paper Mill Village Backwater is above
the ruins of a collapsed former mill dam on
the Taunton River, just downstream of Mill
Street. The mill dam collapsed some years
ago, but the remnant continues to raise the
Taunton River causing backwater.
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Vernal Pools

Vernal pools are ephemeral bodies of water
that do not support predatory fish and
provide essential spring breeding habitat for
various amphibian species, including wood
frogs and Dblue-spotted salamanders.?’
Vernal pools are protected by the
Massachusetts Wetlands Protection Act but
must be certified as vernal pools before
falling under this protection. The town has
13 Certified Vernal Pools and approximately
300 Potential Vernal Pools.?! More details are
presented in the Fisheries and Wildlife
section later.

Flood Hazard Areas

Flood hazard areas are largely portions of
the Hockomock Swamp in the northwestern
corner of the town, and along river-side
swamp and farmland. These are mapped in
the eastern-most corner of the town just past
East St.; from Auburn St. to and along Spring
Brook; from Summer St. to Sawmill Brook
and adjacent wetlands; on to lowland by
Sturtevant’s Bridge; south under Forest
Street and then though Sturtevant’s Pond,
and up Snow’s Brook to Pleasant St. Thus far,
risks and losses due to flood hazards have
been slight due to the terrain affected and to
effective Flood Plain District zoning
regulations.

20 Vernal pools definition and regulation information excerpted
from the MA Executive Office of Energy and Environmental
Affairs website: www.mass.gov and go to EOEEA.

21 Number of Potential Vernal Pools based on authors
query using MassGIS online data in January 2014 through
Oliver: www.mass.gov go to MassGIS.

Wetlands

The town has an estimated 3,048 acres in
wetlands. These include 459.4 acres of non-
forested wetlands such as streamside
marshes and wet meadows, and extensive
areas of wooded swamp.? Some wetlands
are along streams or contain streams, as the
state’s largest, the Hockomock Swamp, does,
while others are isolated. Very few are along
the edge of the Taunton River due to its
banks being generally steep.

The Hockomock Swamp, the largest fresh-
water swamp in Massachusetts, is an Area of
Critical Environmental Concern (ACEC) and
comprises 16,800 acres located in the towns
of Bridgewater, Easton, Norton, Raynham,
Taunton, and West Bridgewater. The
Secretary of  Environmental  Affairs
approved designation of this ACEC area in
1990. The Massachusetts Division of Fish
and Game owns approximately 5,000 acres

of the Hockomock Swamp.

Aquifer Recharge Areas

Aquifer recharge is essential in maintaining
the groundwater table which the town relies
on. It is also important to maintain water as
a general resource, particularly in areas
where it is reflected in pond levels.

Recharge is greatest over coarse soils, like
sand and gravel, or where it is augmented by
use of devices such as the rain gardens or
underground recharge galleries used for

22 The last are difficult to measure by aerial photography
since they can look much like upland forests. However,
USGS sheets do have a separate pattern for wooded
wetlands.
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storm water management. It is limited over
surfaces with a high rate of runoff such as
sloping lawns, tight clay-like soils, or ledge,
and none occurs over paved surfaces. In such
cases water runs more rapidly to storm
drains and the stream system, leading to
increased downstream flooding.

Recharge is most important where it directly
supplies aquifers drawn on for water
supplies. Thus, it would be important to
maintain or increase recharge over the
Matfield River, Carver’s Pond Zone II areas,
and the Raynham recharge area that
encompasses Lake Nippenicket over which
the Aquifer Protection Zoning District is
mapped. However, it is also important to
maintain recharge in outlying Zone III areas
from which groundwater eventually flows to
the Zone II areas (i.e., the areas from which
water is drawn by a well over a 6-month
drought.)

The areas with the greatest recharge
potential can be identified on a soil map and
they are suggested by the areas with fewest
limitations for septic systems, since those
limitations frequently reflect tight soils as
well as high water tables. (However, some
lands with highly porous soils have septic
limitations due to steep slopes.)

In general, the areas with a high recharge
potential are quite scattered and often close
to soils with severe septic limitations. The
areas with a high recharge potential are
those with coarse sandy soils with high
porosity which allow rapid movement of
water down through soil layers to the
aquifer. These patterns can be derived from
the maps and descriptions in the U.S. Soil

23 Bridgewater OSRP Update, 2017

Conservation Service’s 1969 Plymouth
County Soil Survey.

In addition to maintaining the quantity of
recharge, it is important to protect its quality.
Therefore, storm water management
systems using leaching catch basins,
underground
detention ponds are often preceded by water
quality devices which remove oil or grease
along with sediments, particularly those
carrying nutrients or contaminants.

For this reason, too, areas of high porosity

recharge  galleries, or

located close to or over Zone II areas should
get a higher priority for protection.

However, the areas with high recharge
potential are so frequent and so scattered
that it would not be practical or necessary to
try to protect them all through ownership.
Thus, Bridgewater should not rely upon land
ownership and land protection alone to
maintain recharge and water quality.
Instead, it is important that it has the
effective protective regulations discussed
earlier = combined with  subdivision
regulations and water management policies
to minimize runoff and enhance recharge in
outlying areas, regardless of ownership.?

Water Quality Protection

Water quality is protected by multiple
federal, state, and local regulations including
the federal Clean Water Act, federal Safe
Drinking Water Act, Title V - State
Environmental Code, town’s Groundwater
Protection zoning, town’s Aquifer Protection
zoning, local wetlands protection, town’s
Flood Plain zoning, and the town’s
Subdivision Regulations.
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Federal Clean Water Act

The Clean Water Act (CWA) establishes the
basic structure for regulating discharges of
pollutants into the waters of the United
States and regulating quality standards for
surface waters.?* The basis of the CWA was
enacted in 1948 and was called the Federal
Water Pollution Control Act, but the Act was
significantly reorganized and expanded in
1972. "Clean Water Act" became the Act's
common name with amendments in 1972.
Under the CWA, EPA has implemented
pollution control programs such as setting
wastewater standards for industry. There
have also been water quality standards set
up for all contaminants in surface waters.

National Pollutant Discharge Elimination
System

The 1972 amendments to the Federal Water
Pollution Control Act (known as the Clean
Water Act or CWA) provide the statutory
basis for the National Pollutant Discharge
Elimination System (NPDES) permit
program. NPDES requires permits for all
municipal, industrial, and commercial
facilities that discharge wastewater directly
from a point source (a discrete conveyance
such as a pipe, ditch, or channel) into a
receiving water body (lake, river, and
ocean).? Like most
Bridgewater is required to obtain a permit
for its municipal separate storm sewer
system (MS4) under the NPDES program.
Bridgewater must have an NPDES permit

communities,

2 EPA “Summary of the Clean Water Act:”
www2.epa.gov/laws-regulations/summary-clean-water-act.

25 NPDES description excerpted from EPA Region I
website: www.epa.gov/regionl/npdes/index.html.

26 According to the Manomet Center for Conservation
Science report “Taunton River Watershed Climate Change
Adaptation Plan,” the Town of Bridgewater’s “publicly

for discharge from the Wastewater
Treatment Plant to the Town River and
Taunton River Watershed.

The Town is in “administratively
continued”? status with the NPDES permit
and is working to fulfill obligations to
complete stormwater documentation. The
recently revised 2016 Massachusetts Small
MS4 General Permit was signed April 4,
2016; and became effective July 1, 2017. The
final permit reflects modifications to the 2014
draft small MS4 general permit released for
comment on September 20, 2014; and
replaces the 2003 small MS4 general permit
for MS4
Commonwealth of Massachusetts. In
addition to the requirements of the previous
permit, the revised permit will require towns
to encourage Low Impact Development

operators within  the

(LID) and Green Infrastructure (GI) practices
for stormwater management.

Federal Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) is the
main federal law that ensures the quality of
Americans' drinking water. Under SDWA,
EPA sets standards for drinking water
quality and oversees the states, localities,
and water suppliers who implement those
standards.?” Congress passed SDWA in 1974
to protect public health by regulating the
nation's public drinking water supply. The
law was amended in 1986 and 1996 and

owned treatment works facility” has an NPDES permit
status of “administratively continued” and is awaiting the
assignment of a permit writer from the US Environmental
Protection Agency for permit #MA 0100641, issued
12/30/2003 (p. 22).

27 EPA “Safe Drinking Water Act:”

http://water.epa.gov/lawsregs/rulesregs/sdwa/.
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requires many actions to protect drinking
water and its sources: rivers, lakes,
reservoirs, springs, and ground water wells.

Vegetation

Rare and Endangered Plant
Species

Many of Bridgewater’s rare plant species are
associated with the Town’s extensive
wetlands. It is important to protect both the
wetland forests, pine forests, vernal pools,
and open nesting.

The two species of orchid noted in the table
below are based upon historic records from
along the Taunton River and Lake
Nippenicket, last seen almost a full century
ago, while Long’s Bulrush is still found in
open wet meadows often maintained by fire,
such as Acidic Graminoid (grassy) Fens and
Sedge Meadows. The pink-and-yellow
flowered Plymouth Gentian and the Round-
fruited False-loosestrife grow on the wet
shores of ponds and lakes and require
fluctuating water levels to maintain their
populations.

Biomap2

Undeveloped land, whether in private or
public ownership, provides wildlife habitat
important for biodiversity and the survival
of rare and endangered species. The
Massachusetts ~Natural Heritage and
Endangered Species Program BioMap 2
identifies wildlife species and habitats
critical to protecting the state’s biodiversity
in the context of climate change.

Bridgewater has approximately 4,500 acres
of BioMap2 Core Habitat, of which
approximately 23 percent is protected from
development, just over 3,800 acres of
BioMap2 Critical Natural Landscape, of
which about 28 percent is protected, and one
forest core.

The components of Core Habitat include rare
species, vernal pools, forest cores, wetland
cores, and aquatic cores. The components of
Critical =~ Natural Landscapes include
landscape blocks, upland buffers, and
upland habitat. Bridgewater’s forest core
includes large intact forests that provide
critical habitat for woodland species. In
addition, forests play a key role in mitigating
effects of climate change due to carbon
storage potential. The BioMap2 forest core in
Bridgewater is an area located between Elm
Street and North Street, seen on the map
below in dark green.

In addition to the Hockomock Swamp area,
Bridgewater has Core Habitat along
southern Broad Street and along the Town
and Taunton rivers, including the former
Calthrop Trust property off Cherry Street.

Invasive Species

A water quality related need is management
of invasive aquatic vegetation or marine life
in Bridgewater’s ponds, since these can
heighten eutrophication and threaten native
species. One potential mitigation measure is
providing signage at the town’s canoe/kayak
boat launching areas warning users to clean
off boats and equipment before moving from
one stream or pond to another.
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According to the Highway and Forestry and
Forestry =~ Superintendent,  Bridgewater
presently has no major infestations affecting
its trees other than periodic Winter Moth or
Gypsy Moth infestations. The European
Winter Moths were first noticed in Nova
Scotia in the 1930s and now range through
coastal Massachusetts from Gloucester to
Orleans on Cape Cod and a few areas to the
west and south of the Massachusetts
Turnpike. The larvae hatch when the
temperatures average 55 degree and begin
eating buds and leaves on many local trees
and shrubs including apples, elm, maple,
ash, crabapple, cherry, and blueberry until
mid-June. There are no local natural controls,
but UMASS is collecting and breeding a
parasitic fly that has been effective
elsewhere. The Superintendent notes that
the extremely destructive Asian Long
Horned Beatle found in the Worcester area

has not progressed far in this direction.

Fisheries and Wildlife

Rare and Endangered Wildlife
Species

Many of Bridgewater’s rare animal species
are associated with the Town’'s extensive
wetlands. It is important to protect the
wetland forests, pine forests, vernal pools,
and open nesting.

The categories used in descending order of
risk are Endangered (E), Threatened (T), of
Special Concern (SC), and Delisted (DL). It is
important to protect both the wetland forests
used by Spotted Turtles and the dry oak and
pine forests used by Eastern Box Turtles
along with the vernal pools and open, often
sandy nesting areas which they all use. The

endangered Northern Red-Bellied Cooters
(nee Plymouth Red Belly Turtle) are the most
aquatic local vertebrates, living in ponds and
nesting in adjacent open beaches. Many
wetland species like spotted salamanders,
Wood Turtles and Spotted Turtles use
upland forests for most of their lives. Wood
Turtles (SC) are found in large streams and
rivers, adjoining forests. They spend more
time in the water than the delisted Spotted
Turtle (DL) or the Box Turtle (SC), but travel
over land between rivers and to upland
nesting places.

The listed and delisted birds (Cooper’s
Hawk (DL), the Grasshopper Sparrow (T),
Long-eared Owl (SC), Upland Sandpiper (E),
and Barn Owl (SC)) include species
primarily found in grasslands and open
areas near forest. Bridgewater’s remaining
farm fields and the riparian areas along the
rivers, particularly on the OIld State
Farm/BCC lands supply such habitat. The
Town’s  rare  invertebrates  include
freshwater mussels in the Taunton River and
Lake Nippenicket, and two types of damsel
flies breeding in small ponds and living in
nearby wetlands and forests. Both require
clean water. The damsel flies are found in the
mosaic of wetland types in the Hockomock
swamp. These also provide habitat for the

Water Willow Stem Borer Moth.

It is critical for habitat of threatened species
to protect the Town and Taunton rivers with
riparian buffers and ongoing pollution
control (e.g., upgrades to the Brockton and
Bridgewater wastewater treatment plants)
and flow maintenance for a healthy riverine
ecosystem and to enhance survival chances
of threatened species.
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Vernal Pools

The town has 13 Certified Vernal Pools and
approximately 300 Potential Vernal Pools.
These pools are good breeding habitat,
especially for salamanders, frogs, and other
small amphibians because the seasonal
nature of the pools prevent predator fish
populations. Some vernal pools are
protected in Massachusetts under the
Wetlands Protection Act regulations, as well
as several other federal and state regulations.
The NHESP serves the important role of
officially certifying vernal pools that are
documented by citizens, researchers, and
other parties.

There are clusters of Certified Vernal Pools
located on land east of Lake Nippenicket,
two on private property, three on land
owned by the Commonwealth, and on
private property near Pine Street and Beal
Road. Other Certified Vernal Pools are
scattered throughout Bridgewater.

Scenic Resources and Unique
Environments

Landscapes

The town’s most compelling landscapes are
its open fields, particularly along Summer
Street through leased acreage on the Old
State Farm at BCC, and Flagg Street soccer
fields on BCC land, the Taunton River
Wildlife Management Area, the Great River
Preserve, the long view up Lake Nippenicket
and many shorter views along the rivers
from bridges, such as the view up the
Matfield River from High Street. The
approximately 200-acre Cumberland Farm
tields (approved for a solar field and other

land use changes) are significant despite
being hidden from wupland view by
woodlands and development, except from
along Curve Street south of Auburn Street
which allows a view of approximately 2,400
feet of river frontage. This view is a key part
of the river’s wild and scenic sometimes
pastoral character. Some views have been
degraded by alterations such as the paved
wellfield access drive bisecting the Wyman
Meadow rather than running along its edge.
Other iconic landscapes are the fleeting view
of the former McIntyre’s farm field from
Plymouth Street and the charming town
center views of Central Square.

The town has several potential Scenic Ways
proposed in multiple earlier Open Space
Plans. These include:

» Auburn Street
» Spruce Street

> Summer Street (South of Flagg Street)

v

Elm Street (Northern portions)

v

Plymouth Street (East of Pond Street)

v

South Street (South of South Drive)

> Lakeside Drive along the edge Lake
Nippenicket

These roads have not been officially
designated by Town Meeting according to
the Town Clerk and the Planning Board.
Thus, they do not have the protection
afforded by a mandatory Planning Board
hearing before road- side trees can be cut or
stonewalls may be altered, yet they add to
the town’s character and should be
protected.
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Cultural, Archeological and
Historic Sites

Bridgewater’s cultural and historic sites are
largely proximate to the Central Square area.
They have been discussed in Section 3 where
a list of all major historic structures and
places is provided. Native American
archeological sites might be expected along
the rivers and nearby fertile fields, but
original inhabitants’ seasonal movements
along the river system involved very few
permanent settlements and left few artifacts.
In addition to the churches and former
schools listed earlier, most notably the
Academy Building, the town’s major
cultural resource is Bridgewater State
University. This is the flagship of the state
college system and brings many classes,
concerts, plays, athletic events and other
cultural happenings to the town and the

region.

Environmental Challenges

Hazardous Waste and Brownfield
Sites

According to the Massachusetts Department
of Environmental Protection (MassDEP),
there have been a total of 148 reportable oil
and hazardous waste release incidents or
sites in Bridgewater since 1987. A vast
majority of these incidents either were
relatively minor, low risk oil releases
involving a response that did not require
oversight by DEP or a Licensed Site
Professional (LSP) or have achieved
permanent solutions sufficient to reach a
level of no significant risk. Most of these
required oil or hazardous waste remediation
efforts which are the responsibilities of
private parties.

There are three “Tier classified” incidents in
Bridgewater, indicating a type or an extent of
contamination that poses a higher risk to the
public. The auto service/gas station at 380
Main Street and the auto parts dealership at
95 Water Street were classified as Tier 2 sites,
which warrant clean-up under LSP
supervision but don’t require a DEP permit
as they do not involve a high enough risk.
The site at 552 Bedford Street was classified
as Tier 1D. This is a default classification that
DEP assigns when the responsible party
misses a regulatory deadline, e.g., failing to
file a report, etc. Bridgewater has no Tier 1
high risk site with evidenced high level of
groundwater contamination.

In addition, DEP has identified two sites in
Bridgewater, located at 31 Perkins Street and
1615 Bedford Street respectively, that are
subject to Activity and Use Limitation
(AUL). These are remediated (and
sometimes un-remediated) sites that can be
used for new purposes but are subjected to
restrictions as recorded with the deed due to
the nature of the contaminations.

Landfills

The inactive former town landfill at Conant
and Winter Streets presents no problems
because the groundwater flows south, away
from the Carver Pond wells. In addition, in
its later years the site was a “burned landfill”
in that waste was burned in cells before they
were covered, leaving very little to decay
and produce harmful leachate.

The Bridgewater Correctional Complex to

the south formerly was self-sufficient with
on-site wells. These were closed when the
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facility tied into the City of Taunton system
years ago and no problems were found.

The capped but wunlined commercial
Chuckran landfill to the south off Rte.18 also
presents no problems. The owner maintains
monitoring wells around the site and the
results are reviewed by DEP.

Erosion and Sedimentation

Stream or pond sedimentation from
agricultural or construction erosion is not a
significant ~ problem in  Bridgewater.
Construction erosion is limited largely
because the land is relatively level and
because most projects involving excavation
and grading are required to use straw bales,
settling basins and other sedimentation
control measures. Agricultural erosion and
sedimentation are also limited because most
cultivated farmland is separated from
streams and ponds by bands of varied
natural vegetation which trap water-borne
sediment.

Ground
Quality

In the past, nitrogen loading has been a
major problem at Lake Nippenicket, but
more recently there has been greater concern
with sedimentation and eutrophication.
These are also increasingly evident in the
town’s other major ponds such as, Carver’s
Pond, and are thought to partially reflect
nearby failing septic systems.

and  Surface  Water

The Matfield River showed low oxygen
levels and high nutrient levels when tested
by the Water Access Laboratory at
Bridgewater State University from 1996 to
2005. Upgrading of the upstream Brockton
wastewater treatment plant is expected to

improve the situation. The 2016 Water
Quality Sampling study conducted by the
Taunton River Watershed Alliance shows
that the nitrate level rage of Matfield River
during June to September was between 1.9-2
mg/l, which is 5 times the target level at 0.4
mg/l.

Impaired Water Bodies

Both Lake Nippenicket and Carver’s Pond
have been assessed as impaired according to
the  Department of  Environmental
Protection’s (MassDEP) 2014 Integrated List
of Waters. Lake Nippenicket was classified
as a Category 4A waterbody impaired for
fish consumption and aquatic plants but
does not require the development of a
TDML. Total Maximum Daily Load
(TDMLs) indicates the greatest amount of a
pollutant that allows a waterbody to meet
water quality standards for public health.
Impairments to Lake Nippenicket are caused
by atmospheric deposition toxics. Carver’s
Pond was classified as a Category 4C
waterbody impaired for non-native aquatic
plants but does not require the development
of a TDML.

Environmental Equity

Environmental Equity refers to not only the
idea that no population, particularly those
vulnerable low income/minority

“Environmental  Justice”  populations,
should have a disproportionate exposure to
negative environmental features, such as
hazardous waste sites or facilities, but also
that no

disproportionate distribution of open space

population  should have

and recreation resources in more privileged
neighborhoods within a community. As
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mentioned earlier, Bridgewater has no
Environmental Justice population according
to the latest 2010 US Census. Nor does the
town have areas of degraded environment
such as open land fill or hazardous waste
sites that pose significant public health
concerns.

The Town’s recreation facilities and open
spaces are well dispersed throughout the

community. In addition, most the Town’s
active recreation facilities are located within
or close to population centers of
Bridgewater, indicating that a good
percentage of the Town’s population
currently has good access to recreation
resources. Therefore, there is no immediate
Environmental Equity issue in Bridgewater.

Development Trends

Landscape Character

Bridgewater’s landscape combines
woodlands, wetlands, remaining farm fields
including those around the Correctional
Complex, views of two major ponds/lakes
and occasional glimpses of the Taunton
River. Bridgewater also has a strong town
center, increasing numbers of commercial
strip development, outlying low-density
neighborhoods, and the major institutional
presence of the Bridgewater State
University, including the iconic Boyden
Hall.

Farmlands and meadows bordering major
roads are often more appreciated than other
less- visible lands because of the views they
provide. Most notable are the remaining
farms along Plymouth Street and fields
rolling down to the River from Plymouth
Street at Wyman Meadow, and at the end of
Auburn Street at the former Lehtola Farm, a
230-acre property that was acquired by the
Wildlands Trust of Southeastern MA and the
MA Department of Fish and Game in 2009
and is known as the Great River Preserve

and the Taunton River Wildlife Management
Area.

Other significant expanses are the former
State Farm along Summer Street at the BCC,
and pastures along South Street north of
Winter Street. The approximately 200-acre
Cumberland Farms land along the Taunton
River is quite extensive with about 4,800 feet
of river frontage — it has been permitted for
the installation of a solar farm. A 40B project
has been proposed by Duxburrow Estates for
the upland area and is currently under
Zoning Board of Appeals review. The project
includes 150 single family units on 88.5 acres
off Curve Street.

Much of the town’s agricultural and forested
landscape is fading or under threat. In recent
years residential and institutional growth
have claimed the Imhoff farm, much of the
Homenook farm, the Perkins land (a.k.a.
Cathrop property) off Cherry Street, the
McIntyre farm, the Poole Farm, the
Pawlowski Farm, much of the Wyman Farm,
woodlands on Pine and Conant Streets, and
other former agricultural and forest
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holdings. In response to these losses and in
appreciation of what is left of the town’s
natural beauty, there have been local efforts
to enhance a variety of public land and to
preserve farmlands and other open areas.
Thus, the town purchased the Hogg Farm in
2000 for municipal and recreational use and
bought the Wyman Meadow for a well site
and conservation use. The town, with CPA
funds, also acquired 9.27 acres of open space
adjacent to the Keith Homestead with a
Conservation Restriction held by MA
Department of Fish and Game in 2012 and,
also with CPA funds, acquired a
Conservation Restriction on the Murray and
Needs farms on North Street.

With such multi-purpose purchases as with
the Wyman Meadow land, it is important to
divide the land into the intended municipal
and conservation pieces and then to place
the conservation land into protected
ownership. This approach allows the
municipal land to remain available for the
intended municipal purposes without the
legislative acts needed to change the use of
“parkland” under the State Constitution’s
Article 97. It additionally allows the
conservation land to be clearly protected, as
it would not be as general municipal land.

The Town has successfully used State Self
Help funds to buy the Tuckerwood
woodlands in 1998 and the historic Stiles and
Hart brick-making site (the former Plymouth
County Agricultural Society Fairgrounds) in
1999, along with the Wyman Meadow and
the first Self-Help project, the Titicut
Conservation Parkland. These are all along

the Town and Taunton Rivers, adding many
acres and miles to Bridgewater’s proposed
protected river greenway. This is a major
component of the Conservation Parklands
System.

In the late 1970s Bridgewater acquired the
extensive Chaffee Farm as general open
space and then later created the Olde
Scotland Links town-owned golf course on
it.

The character of the streets bordering these
scenic areas can enhance the public
appreciation of them by having modest
widths and curvilinear configurations,
following the topography, and creating or
enhancing viewsheds. At the same time, the
overall street hierarchy must meet traffic
demands, so a design is needed which
accommodates traffic while maintaining
flexibility, e.g., one with narrow, curved
streets but few cul-de-sacs and provides
good connectivity to adjacent streets and
through routes.

Most early development followed the high
ground with roads built along ridges and
land sloping away on both sides and most
recent development (except for the sewered
area around the center) has focused on
uplands that are suitable for septic systems.

The greatest concentrations of pristine lands,
some public and some private are now found
further from public view along major rivers
and water bodies. Expansive wetlands and
forests of red maples and similar vegetation
predominate in such remote areas.
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Patterns of Development

Development and land use in Bridgewater
have changed drastically throughout the
Town’s 370-year history but have followed
clear patterns still visible in its landscape
today. The axes along which development
has occurred in town are the traditional
Town Center, dating back to Bridgewater’s
founding, and the robust system of state
highways that crisscross the landscape,
opened in the twentieth century.

Beginning as a pastoral colonial settlement,
Bridgewater was incorporated as a town in
1656. Farming was the most significant land
use in Bridgewater’s early days, and
agriculture continued to play an important
role in the Town’s identity well into the
twentieth century. Like many Massachusetts
towns, the community played a role in the
Industrial Revolution of the eighteenth and
nineteenth centuries as factories were built
along the Town River, bolstering the densely
populated Town Center. Notable industries
included ironworking and shoe
manufacturing. Subsequently, post-World
War II

deindustrialization, along with the advent of

suburbanization and

modern zoning practices, substantially
shifted development patterns toward the
rural periphery. Now, many people have
come to appreciate walkable, tight-knit
mixed-use communities where they can live,
work, and shop, and development is

following suit. This represents an

28 MassGIS Land Use Summary Statistics, Set
1, 2003. This data set is only available
statewide for the years 1971, 1985, and 1999.

opportunity for Bridgewater to encourage
redevelopment of its downtown in
accordance with long-standing revitalization
goals identified in the 2014 Bridgewater
Downtown
Master Plan.

Community  Development

Bridgewater experienced a period of rapid
growth and development form the 1970s
through 2000, essentially doubling its
population in a span of 30 years.
Unsurprisingly, given this period of rapid
growth, most dwellings in town were
constructed in 1970. The Town also saw
major projects such as Waterford Village
apartments and Scotland Industrial Park.
According to MassGIS Land Use Summary
Statistics, the Town of Bridgewater lost
3,148.6 acres of undeveloped land between
1971 and 1999, with the biggest decreases in
agricultural uses and natural
land/undisturbed vegetation and the biggest
increases in low- and medium-density
residential uses.?®

Three state highways (Routes 18, 28, and
104) converge in downtown Bridgewater,
another (Route 24) runs north-south in
western Bridgewater, and Interstate 495 and
Route 105 follow the Town’s southwestern
and northeastern borders, respectively. This
system of highways has strongly defined
commercial and industrial use patterns, as
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each non-residential zone borders at least
one of these routes.?”

The Town’s land wuses are primarily
residential and institutional with some
remaining  agricultural, and  with
concentrations of commercial uses in the
town center and along Routes 18 and 104,
along with growing industrial and
distribution uses on former farmland along
Elm Street. The Center is visually strong and
accommodates the Town’s main civic uses,
but most commercial activity is along Route
18 with a concentration of older firms to the
north as a growing number of scattered
highway-oriented commercial and light
industrial uses to the south.

Other commercial or industrial development
includes the Bridgewater Industrial Park
northeast of the Route 24 interchange, the
Scotland Industrial Park off Pleasant Street,
and the Claremont project in the State’s
Priority Development Area near the Routes
24 and 104 interchange. These are generally
remote from the flood plain in contrast to
earlier waterpower-based industry in the
Stanley area where the Town River enters
Bridgewater, and at Paper Mill Village on
Route 104, Plymouth Street just below the
junction of the Town and Matfield Rivers
where the Taunton River begins.

Declining Farmland

Between 1971 and 2013, acreage of farmland
in Bridgewater decline from close to 3,000

» Draft Bridgewater Comprehensive Plan
March 2021

30 Source: 1971 figures based on MacConnell UMass Mass Map
Down Project; 1991 and 1999 figures based on MASS GIS; 2013

Major institutional uses are Bridgewater
State University just east of downtown on
both sides of the railroad tracks, and the
extensive Bridgewater Correctional
Complex in the south central (Titicut)
portion of the town between Route 18 and

the Taunton River.

The observations in the 1984 Bridgewater
Master Plan Update remain true;
“Bridgewater’s residential ~development
continues to combine a compact medium-
density town center with a roughly radial
pattern of frontage (“Form A”) development
along existing streets and a number of small
subdivisions.” Older moderate density
neighborhoods are found on the Center and
along the Route 28 corridor to the north.
Elsewhere, new neighborhoods with one
acre lots are found in peripheral areas,
particularly in the western portions of town.
Only a scattering of lots around the center
are under the 10,000 square foot minimum in
the small CBD district and are
grandfathered. The close-in R-C and R-D
neighborhoods require at least 18,500 square
feet and the rest of the community requires
at least an acre (43,560 square feet). As a
result, most new neighborhoods are being
built at a density of one unit per acre or less.

acres to just over 1,000 acres.*® Working
farms include the Murray and the Needs on

figures based on Bridgewater Community & Economic
Development Department and Bridgewater Assessor database.
Note: Due to reliance on a variety of sources, namely UMass, Mass
GIS, and Bridgewater Assessors, the acreage determinations are
based on different methodologies and caution is required when
making direct comparisons of the data.
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North Street and the Hanson Farm on Route
104. These agricultural areas and the acres of
non-forested wetlands make up most the
Town’s open vistas.

Residential and institutional growth have
claimed multiple agricultural properties and
other open space including portions of the
Imhoff Farm, much of the Homenook Farm,
the Perkins land (Calthrop Trust Property off
Cherry Street), the McIntyre Farm, the Pole
Farm, the Pawlowski Farm, much of the
Wyman Farm, and woodlands on Pine and
Conant Streets. According to data provided
by the Bridgewater Community & Economic
Development Department based on aerial
photography, there are approximately 1,049
acres of farmland extant in Bridgewater as of
November 2013, including cranberry bogs,

Table 14: Bridgewater Land Use Summary

Class of Use

‘ Civic/Institutional

‘ Industrial

‘ Open Space and Recreation
‘ Commercial
‘ Apartments > 8 Units

‘ Mixed Use, Primarily Industrial

‘ Office

31 Town of Bridgewater MA Open Space and Recreation
Plan Update, 2017

fields for hay and corn, one tree farm, and
two that appear fallow.

There have been local efforts to preserve
farmlands. For example, the Town
purchased the Hogg Farm in 2000 for
municipal and recreational use, purchased
the historic Keith Homestead and Farm on
the shores of Lake Nippenicket and adjacent
land in 2011 for historic preservation and
open space/recreational uses, and acquired a
Conservation Restriction to protect the
Murray and Needs farms on North Street in
2015. In addition, there are approximately
220 acres of private agricultural land
currently enrolled in the state Chapter 61A
program.’!

Acres Percent of Total
Acres

258%

34%

$3,999.4

5301

2653 17%

2328  15% |

1494 1.0% |
948 0.6% |
&7 05%
1379 0.2% |
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Total (Not including parcels for which there is no data)

Source: Bridgewater Assessor’s Data 2019, via MassGIS

Buildout Implications

The Year 2000 Buildout Analysis sponsored
by the state’s Executive Office of
Environmental Affairs sought to determine
how much growth the town could
experience given present land use patterns
and zoning regulations. The process
excluded land that was permanently
protected against development, wetlands, or
land subject to the Rivers Protection Act, but
did not reduce potential development
according to sewer or water capacity or soil
limitations for septic systems. It did make
some adjustments for development
constraints such as land ownership patterns
and access to roadways.

The Analysis found 8,382 potentially
developable acres accommodating 7,610
housing units and 19,538 new residents - a
significant 72.9% increase - including 3,517
added school children. The combined
potential
commercial/industrial space would demand
3.55 MGD additional gallons of water - far
beyond the system’s present capacities. The
housing alone would demand 1.3 MGD.
However not everyone is on town water and
many houses, especially in outlying areas,
could rely on private wells. This theoretical

residential and

potential growth would also involve 76
miles of added roadways. Such a buildout
would drastically change the character of the
community by filling all buildable land with
development. The Town would lose
important aesthetic character and be
transformed into a built-out suburb, leaving
only presently protected lands and
important wetlands as relief.

15,494.0  100%

On the ecological side the extensive paving
accompanying such a build-out would
increase runoff, decreasing recharge and
depressing water tables unless most
development is done as Low Impact
Development (LID). This would feature a
maximum of recharge and integration of
vegetation into stormwater management.
The theoretical build-out would also
increase water consumption, particularly if
homeowners seek to water lawns all summer
despite present prohibitions. Beyond this the
blanketing of the landscape with housing
and businesses would break up areas of
contiguous forest or rare grasslands wildlife
habitat. In addition, the probable prevalence
of predatory pets (cats and dogs) would have
a negative impact on remaining wildlife. In
addition, the presently required low-density
development would increase local trips and
with them increase fuel consumption and air
quality impacts and add to the global
warming effects of greater carbon dioxide
emissions.

However, such build-out growth, region-
wide or in the town, is unlikely since it
assumes use of all available land and an
infinite regional demand for housing and
commercial space. On the other hand, with
more smart growth developments where
higher density is allowed, such as the
Waterford Village Smart Growth Overlay
district (20+ units/acre allowed) and the
MHEC district (4+ units/acre allowed), more
future growth could be housed on less land
when strategically planned, which helps

110 I Page



preserve more open land within the
community.

Nonetheless, these remote prospects, or even
the more probable lesser growth, make it

Zoning Regulations

The Planned Development District

This district mapped just south of Lake
Nippenicket allows mixed
industrial/commercial/institutional/resident
ial parks by Special Permit in “order to
achieve mixed significant revenue or
employment benefits without adverse
impacts on their neighborhoods or on the
Town’s natural resources.” It requires tracts
of at least 10 acres and individual building
sites of at least five acres except for house
lots which must meet the one-acre
requirement and other standards of the R-
A/B District. The guidelines require a 200-
foot screening buffer next to most public
ways. At the same time building heights
and massing are to be compatible with
views from adjacent ways while building
materials blend with the setting or
complement it. Thus, the development
should not visually affect Lake
Nippenickett.

While the maximum 25% lot coverage will
leave much land open, there are no
requirements that it blend into any adjacent
open space. Similarly, the pedestrian
circulation system requires access to all parts
of the development and through any open
space areas but does not require connections

to surrounding developments or

important to identify sites and systems of
holdings needed to create an ideal open
space system, or at least an achievable one,
and to proceed to accomplish it.

neighborhoods. The allowed houses on acre
lots do not leave as much completely open
land as would townhouses or apartments at
such a density. In practice, developers
seeking the required special permits have
proposed setting aside connected land areas
for rare wildlife such as certain turtle species.

Mobile Home Elderly Community District
This mapped district allows communities of
mobile homes (large one-story modular
houses, not readily moved trailers) for
persons 55 years old or older. The parcels
must have at least 50 acres (75% upland)
with virtual lots of 7,000 square feet, 90-foot
natural buffers against any public way, and
preservation of 20% of the site as open space.
The provisions do not specify the
relationship of the preserved land to
development or any open space in
surrounding neighborhoods, but this might
be dealt with through the required special
permit. The district is mapped over much of
the former Wyman Farm but does not affect
the Wyman Meadow holdings.

Open Space Conservation Development

The provision aims to preserve large tracts of
open space for natural and historical
resource protection. The intent is also to
protect and foster the Town of Bridgewater’s
rural and scenic character by promoting
residential development that is in harmony
with natural features and traditional
landscapes. It requires a Special Permit from
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the Planning Board as an alternative to a
Definitive Subdivision and may be applied
in any R-A/B, R-C or R-D residential district.
The OSCD ordinance requires a minimum of
5 acres of land area and 50 feet of frontage on
a public right of way. Only single-family
residential units are allowed in an OSCD.
Residential building lots in an OSCD must
have a minimum of 10,000 sq ft of lot area,
and a minimum of frontage of 25 feet. The
maximum number of dwelling units
permitted in an OSCD is computed by
dividing the total developable area of the
tract by the minimum lot size required for
single family development in the underlying
zoning district. In an OSCD, a minimum of
60 percent of the total tract area needs to be
set aside as Common Land for the use of the
OSCD residents or the public. The Common
Land should be dedicated and used for
natural resource protection, recreation, park
purposes, outdoor education, agriculture,
horticulture, or forestry. The Common Land,
in whole or part, shall be conveyed to and
accepted by the Town of Bridgewater, or to a
suitable and nonprofit
organization dedicated to the preservation,

verifiable

conservation,
management of the Common Land.

stewardship, and

Gateway Business District

This is mapped over former Industrial 1-A
and Residential-A/B land on Route 104 from
Elm Street to Prospect Street. This allows
office uses including creation of new space
subject to site plan review design guidelines
intended to protect the architectural and
historic character of the area. These include
visual and sound buffers against adjacent
residential properties, sign restrictions,
visually acceptable parking layouts, and
low-impact parking design. Though mapped
as a basic district with no other districts

shown below it, it is referred to as “the
overlay district” in Section 3.34.6.

East Gateway Business District

This mapped district intends to preserve and
maintain the historic traditional New
England character of the neighborhood that
defines the gateways into Bridgewater while
facilitating economic development,
minimizing traffic impacts, and utilizing the
advantage of the highly visible and
accessible location. Site plan approval for
commercial uses in this district will
emphasize shared driveways, parking
facilities in the rear and sides of buildings,
preservation of historic architecture,

agricultural resources, and rural character.

Elm Street Industrial District Overlay

The town has also mapped extensive
farmland along Elm Street for limited office,
commercial, and industrial uses (excluding
housing) just east of Route 24, and over
present Industrial - A Zoning. It is shown on
the zoning map as “EOD” (Economic
Opportunity District) and is the area the
town has proposed as a Priority
Development Site under Chapter 43D’s
Expedited Permitting program. This
program requires designating Priority
Development Areas and  permitting
decisions must be made within 180 days, not
creating an actual zoning district.

Waterford Village Smart Growth Overlay
District (WVSGOD)

This district supports a proposed Ch. 40R
rental residential project on “Substantially
Developed” and “New Development” sub-
districts requiring densities of 20 and 22.5
units/acre respectively. The sub-districts
include the present developed land and
adjacent land fronting on the Town River.
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Varied commercial uses are allowed on the
land near Route 104. The housing may
include altered, extended, reconstructed, or
expanded existing development with
buildings of up to 70 feet high and a
minimum lot area/dwelling of 1000 square
feet. The projects are nominally allowed as
as-of-right subject to very detailed
guidelines and approval by a Plan Approval
Authority (PAA), in this case the Planning
Board. The PAA may disapprove a plan for
basic omissions, failure to meet the district’s
standards, or the impossibility of adequately
mitigating adverse impacts. The high
density allowed may make it possible to
preserve much land along the Town River
and interested bodies should participate
actively in the project review.

Business-B

This district, mapped along Route 18 from
just south of Flagg Street to Cottage Street
requires 10,000 square foot lots, requires
special permits for most residential uses, and
allows most commercial uses, excluding
only space-consuming or hazardous uses
such as convention centers, large-scale
laundries/dry cleaners, bottling plants,
trucking terminals, open storage and uses
“detrimental to the health, safety and
welfare of the public”.

South Business District

This district, mapped along Route 18 south
of Flagg Street, aims to accommodate major
uses. It requires lots of 40,000 square feet,
prohibits or requires special permits for most
residential issues, allows most commercial
uses as-of-right or by special permit
including convention centers, bottling
plants, and trucking terminals. To reduce
impacts on Route 18 it requires the 40,000 sq.
ft. only for lots obtaining access from Route

18 and allows 10,000 sq. ft. lots along streets
“approved under the Subdivision Control
Law,” i.e., on back land.

Central Business District

The CBD District is mapped over the area
north and east of the Common /Central
Square4. The CBD District requires only
10,000 square-foot lots and may reduce area,
frontage, and yard requirements by special
permit from the Planning Board where
consistent with adopted downtown land use
plans and guidelines. Therefore, it could
allow traditional 0-lot line development
close to the street5. The district allows some
residential uses by special permit. The
district allows multi-family housing as part
of the Mixed-Use Zoning Ordinance,
discussed above. The CBD also allows most
office or commercial uses as-of-right or by
special permit.

Bedford Street (TDR) Overlay District
(BSOD)

The BSOD is mapped just west of the
southern portion of the B-B District, thereby
roughly doubling the depth of commercial
zoning at that point with the intent to
“facilitate the expansion of a commercial
node along Bedford Street, enabling high
quality commercial development at the
location while minimizing adverse impacts
on natural resources, in particular the
groundwater resources in the [nearby]
Aquifer Protection District.” It would do this
partly wusing Transferable Development
Rights.

Uses allowed in the B-B District require
Special Permits. The sending area must be in
the R-C District land surrounding the BSOD
mapped land. The amount sent must equal
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the development site plus any proposed
impervious area exceeding half of the
“receiving” development site and must be
protected by a conservation restriction or
transference of the deed to the Conservation
Commission. The project must also not have
detrimental effects on the groundwater or
the neighborhood.

Zoning /Local Protective Provisions
Bridgewater zoning regulations include
development of single-family and duplex
homes. Bridgewater zoning requires house
lots of 43,560 square feet (one acre) in the
Residential A/B District, and one acre per
unit in the Planned Development (PD)
district, along with 18,500 square feet in the
Residential C and D Districts, and 10,000
square feet in the Central Business District
(CBD). The Town considered but did not opt
to increase minimum lot size requirements to
60,000 or 80,000 square feet, despite such a
recommendation in the 1974 Bridgewater
Growth and Development Report.

The Residential C and D districts allow
duplex (two-family) houses as-of-right while
the CBD district allows them by special
permit. Multi-family housing is prohibited
in all districts except for the Waterford
Village Chapter 40R Smart Growth Overlay
District and the recently adopted Mixed-Use
allowance in the CBD, as described below.
The highest densities allowed, outside of the
40R district, are lots of 7,000 square feet in
the Mobile Home Elderly Community
District. It is interesting to note that in 1971
the town amended the zoning ordinance to
allow multi-family units by special permit,

32 Note that the PD District is the site of an approved
comprehensive permit for the development of rental

The available land is largely Ch. 61A
farmland east of South Street. These
provisions offer an opportunity to preserve
farmland, or at least open space, in the center
of a largely developed area. They reportedly
have been used to allow at least one
intensified development on Route 18.

previously allowed by right. Then in 1982,
the town amended the zoning ordinance to
prohibit multi-family wunits. Currently,
multi-family units are again allowed by
special permit, but only as part of mixed-use
buildings in the Central Business District.

The Central Business District covers the
small commercial area of downtown, while
the moderate-density Residential D District
covers the largely sewered area around the
downtown, and the comparable Residential
C District is adjacent to the Residential D
District, as shown on the Zoning map. The
lowest density R-A/B District covers most of
the undeveloped parts of the Town while the
PD District covers the area south of Lake
Nippenicket.*

The commercial zoning districts are located
downtown on Route 18, and in small
selective outlying portions of Pleasant Street
and Plymouth Street along Route 104. The
Industrial districts are largely in planned or
existing industrial areas along Route 24 and
in scattered pockets reflecting existing uses.
The Industrial E (IE) district is located on
Elm Street, which encompasses a portion of
the Priority Preservation Area.

housing on Route 104 known as The Residences at
Lakeshore.
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The Bridgewater Town Council approved a
Mixed-Use Zoning Ordinance for the Central
Business District in September 2013 that
allows mixed commercial and residential
development by special permit. The
maximum number of residential units
permitted is five per acre, or eight per acre if
25 percent of the total units are affordable.
The ordinance requires commercial use on
the street frontage of the first floor. In
addition, the ordinance requires two off-
street parking spaces per unit with a visitor
parking space for every three units in
addition to the off-street commercial parking
requirements. Shared parking, to reduce the
total parking requirement, is not permitted.

Bridgewater zoning allows an alternative to
conventional subdivisions to protect open
space by clustering house lots. This
alternative applies (by special permit) for
development of properties that are 10-15
acres through the Open Space Community
Development (OSCD) Ordinance that was
adopted in 1989. The ordinance requires that
at least 35% of the land be preserved as
common open space for purposes of
conservation, recreation, or agriculture. Per
the Bridgewater ordinance, an OSCD
community is permitted the same number of

Changes in Development

total units as a conventional subdivision on
lots not less than 50% of the minimum lot
area in the zoning district. Seven
developments have been approved through
the OSCD ordinance since adoption, of
which five were constructed: Cobblestone,
Harvest Lane, Old Field Estates, Pheasant
Lane, and Sea Tower. Bridgewater Preserve
is currently under construction.

Adult Retirement Villages (ARV), which are
intended as compact development to lower
maintenance cost, foster community, and
preserve open space, are permitted by
special permit in the RA/B, RC, RD,
Gateway, and E Gateway districts. ARV
developments are permitted through the
Open Space Community Development
ordinance. An ARV development is
permitted an increase of 25% over the
maximum number of units allowed within a
conventional subdivision.

In addition, the Zoning regulations allow
accessory apartments by right in RA/B, RC,
RD, Gateway, and E. Gateway districts and
by special permit in all other districts.

D.1. Was the plan revised to reflect changes in development?

(Requirement §201.6(d)(3)
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There were no changes in development
which impacted the overall vulnerability
since the previously approved plan.

New developments have possible impacts
on the water quality and open space
preservation of a community. Potential
negative impacts can be prevented or
mitigated, with adequate management and
regulatory measures.

Stormwater runoff associated with new
development is addressed through
application of federal and state stormwater
regulations as well as more stringent local
stormwater policies required by
Bridgewater. Decreased water quality with
inadequate wastewater management is a

Table 15: Bridgewater Building Permits, 2015

potential concern in any growing
community. Bridgewater’s present source
water is protected by several regulations.
The Town’s Aquifer Protection Ordinance
reflects the latest DEP standards and
includes Zone II areas of adjacent

communities.

Bridgewater adopted Open Space
Conservation Development zoning
regulations in 2016. The intent is to preserve
large tracts of open space for natural and
historical resource protection and to protect
and foster Bridgewater’s rural and scenic
character by promoting residential
development that is in harmony with
natural features and traditional landscapes.

Building Permits Issued 2015

Building Permits

New Commercial Buildings 4
Commercial Permits: signs, 56
alterations, etc.

Residential Single-Family 22
Dwellings

Residential Duplex Dwelling 1
Over 55 Manufactured Homes 14
Residential Permits: additions, 625
alterations, pools, sheds, etc.

Total 2015 Building Permits 722

Wiring Permits
Total Wiring Permits 700

Plumbing Permits
Total Plumbing Permits 315

Gas Permits
Total Gas Permits 312

Construction Value

Permit Fees

$39,194,184 $516,507

$97,197

$34,275

$16,461
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Total Number of Permits 2,049 $664,440

2015 Projects on the Horizon Include:

In 2015 the Bridgewater Planning Board held 22 public meetings and conducted the following
business:

Endorsed 11 Form A Plans
Approved 10 Site Plans for Commercial Development:

¢ Dyer Construction — Mill and Plymouth Street

¢ Residence Inn Hotel — Pleasant Street

¢ Rollins — Old Plymouth Street

e New England Boring — 1050 EIm Street

¢ Boston Container Services — 990 Elm Street

e DPleasant Street Marketplace — Revised

e Chapman Cousins — Bedford Street Funeral Home Parking Lot
e J&W Realty Trust — Bus Terminal Elm Street

e New England Stunts and Safety — Plymouth Street

Approved 14 Definitive Subdivisions:

e The Meadows — off South Street Open Space Development
¢ Rolling Pines — off Holly Lane

e Secret Place - off High Street

e Stonehill Lane - off Grange Park

Held Public Hearings on Various Zoning Ordinances Including:

e Complete Streets Policy

e Off Street Parking

e Added Definitions to Section 2 of the Zoning Ordinance

¢ Amendments to Off-Street Parking and Mobile Home Elderly Community Districts

Held Meeting with Master Plan Implementation Committee Concerning;:

¢ Central Business District Zoning Changes:
o Higher Density Mixed Use
o An Overlay District for Mixed Use
o Allowing Sidewalk Cafes
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Table 16: Building Permits Issued, 2016

Building Permits Issued 2016

Building Permits

New Commercial Buildings 9
Commercial Permits: signs, 77
alterations, etc.

Residential Single-Family 69
Dwellings

Residential Duplex Dwelling 4
Over 55 Manufactured Homes 20
Residential Permits: additions, 622
alterations, pools, sheds, etc.

Total 2016 Building Permits 801

Wiring Permits
Total Wiring Permits 681

Plumbing Permits
Total Plumbing Permits 367

Gas Permits
Total Gas Permits 357

Total Number of Permits 2206

Construction Value

$46,569,930

Permit Fees

$561,798

$96,257

$32,150

$19,400

$709,605

2016 Projects on the Horizon Include:

During calendar year 2016, Economic
Development (ED) stewarded the adoption
of mixed-use zoning regulations for the
Central Business zoning district as incentive
for economic reinvestment into downtown.
Residential density of up to 18 units per acre
is permitted in combination with
commercial uses at a minimum of 30 percent
gross floor area.

ED focused efforts of stewarding affordable
housing initiatives in coordination with the
Affordable Housing Trust. The Town will
focus efforts on infill development of vacant

or underdeveloped downtown properties,
including McElwain School.

The Town of Bridgewater is fortunate to host
a Residence Inn Marriot, constructed and
opened in 2016. The hotel fills a significant
void in Bridgewater's commercial base,
brings visitors to Bridgewater, and provides
local hotel receipts.

In 2016 the Elm St commercial corridor saw
the construction of a medical marijuana
facility, a multi-tenant office-warehouse, and
groundbreaking  for  several  other
commercial enterprises, including propane
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distribution and a contractor yard and
offices.

In early 2016, with the adoption of the new
Administrative Code, Planning became part
of the new Community and Economic

In 2016, the Town of Bridgewater Planning
Board held 22 public meetings.

During those 22 meetings the Planning
Board:

e Endorsed 11 Form A Plans
e Heard and Approved 12 Site Plans
and/or Special Permits (Commercial
Development)
o Devaney Propane — Elm St.
o Mr. Varrassos building — EIm
St.
o Mr. Fabroski’s building —
Fireworks Circle
o Chapman Prophett Funeral
Home — Parking Lot
o Mr. Cimorelli — Lunch Trailer
on Plymouth St. — Site Plan
and Special Permit
o Mr. Parker’s building on
Scotland Blvd. — Lot 2A

Table 17: Building Permits Issued, 2017

Building Permits Issued 2017

Building Permits

New Commercial Buildings 2
Commercial Permits: signs, 55
alterations, etc.

Residential Single-Family 51
Dwellings

Residential Duplex Dwelling 2
Over 55 Manufactured Homes 21
Residential Permits: additions, 553
alterations, pools, sheds, etc.

Total 2017 Building Permits 684

Construction Value

$29,264,932

Development Department. Planning’s main
function is to support all activities and
functions of the Planning Board, which was
established in 1956 in accordance with
Section 81 A of Chapter 41, M.G.L.

o Alternative Compassion
Services — Medical Marijuana
Facility — Site Plan and
Special Permit — Elm St.

o Mr. Welsh’s building — 20
Cranmore Dr.

o Mr. Arriola’s building — EIm
St.

o Marriot Residence Inn -
Additional Parking Lot —
Pleasant St.

o Skip’s Liquors — Mixed Use
Building — Site Plan and
Special Permit

o Theory Wellness — Special
Permit — Elm St. to operate a
Medical Marijuana Facility

* Approved 0 Definitive Subdivisions

Permit Fees

$374,543
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Wiring Permits
Total Wiring Permits 661 $97,070

Plumbing Permits
Total Plumbing Permits 699 $57,947

Gas Permits
Total Gas Permits 379 $22,645

Total Number of Permits 2,423 $553,105

2017 Projects on the Horizon Include:

During 2017, the Planning Board took the following action on several types of plans and
applications:

Site Plan Review approved: 4
e 124 Broad Street — AL Prime Laundromat
e 160 Fireworks Circle - Luongo
e Lakeside Drive — Claremont Companies — Office Building
e Lot 15 Fireworks Circle

Approval-Not-Required Plans endorsed: 7

Special Permits granted: 1
e Oldfield Estates — Modification to Open Space Conservation Development

Earth Removal Permits granted: 1
Subdivisions granted: 4
e Oldfield Estates — Phase I
e Trinity Circle
o Firefly Lane
e Oldfield Estates — Phase II

The Planning Board held joint meetings with the Community and Economic Development
Committee (CEDC) on the following Zoning Amendments:
e Elm Street Overlay District
e Repeal Demolition Delay Ordinance
e Declaring Town Owned Buildings for Sale or Lease
¢ Land Space Requirements — Change the minimum lot area per dwelling unit from
15,000 to 18,500 in Res C
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Amend the Zoning Map to Rezone Easy Street
Prohibiting the Retail Sale of Marijuana

The Board recommended that the Town
Council accept the following streets as public
ways: Hartswood Way and Doe Brook
Circle.

The Board denied a Special Permit for a
Commercial Solar project off Auburn Street.

The Board began its process of updating it
Subdivision Rules & Regulations.

In 2017, the CEDD undertook several
projects to move the Town forward.
Howard Stein Hudson was hired as a
consultant to work on the downtown
pedestrian safety study, a second phase of
our Complete Streets Prioritization Plan
process. The Department also applied for
and was awarded a Mass Downtown
Initiative Branding and Wayfinding Grant.
The results of that process should be
available in early 2019. VHB, a consultant,
helped the Town in updating the Open
Space and Recreation Plan, and the updated
plan was sent to the Executive Office of
Energy and Environmental Affairs for

review and approval.

On the housing front, Old Colony Planning
Council helped the Town update our
Housing Production Plan. The Department
had ongoing discussions with South Shore
Habitat for Humanity regarding their
interest in working on an affordable housing
project in Bridgewater.

The Zoning Board of Appeals began
hearings on several 40B (affordable

housing) applications. Upon approval of
those 40B projects, the Town should meet its
state-mandated goal of a 10% affordable
housing stock. The Department began the
process of creating a paid parking program
with the support of Bridgewater State
University and the Town Council.

Also, in 2017 the Town continued to be a
frontrunner in the Commonwealth’s Green
Communities program, securing funding to
upgrade the HVAC system at the Memorial
Building and conduct other activities.
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Table 18: Building Permits Issued, 2018

Building Permits Issued 2018

Building Permits

Certificates of Inspection 172
New Commercial Buildings 5
Commercial Permits: signs, 80
alterations, etc.

Total Commercial Permits 85
Residential Single-Family 64
Dwellings

Residential Duplex Dwelling

Over 55 Manufactured Homes 23
Residential Permits: additions, 757
alterations, pools, sheds, etc.

Total Residential Permits 844

Wiring Permits
Total Wiring Permits 673

Plumbing Permits
Total Plumbing Permits 525

Gas Permits 423
Total Gas Permits

Weights & Measures
Total

Construction Value

$13,505,842

$28,832,126

$42,337,968

Permit Fees
$17,835

$206,164

$302,247

$97,474

$55,572

$22,316

$9,865
$711,473

2018 Projects on the Horizon Include:

The Town began the process of a complete
Zoning Recodification and Comprehensive
Master Plan Update. This long overdue work
is continuing through 2019 and should be
complete by December 2019.

In October, Bridgewater was fortunate to
receive a visit from the Lt. Governor
announcing an award of $3 million dollars as
part of the MassWorks Infrastructure
Program to reconstruct Elm Street. This
grant award will help bring needed

Economic Development into the Elm Street
Industrial Area.

The Town also received an Opportunity
Zone designation from the US Treasury in
2018. This designation will position the
Town to attract some needed Economic
Development in Central Square.

On the housing front, the Department of
Housing and Community Development
approved the Town’s Housing Production
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Plan. The State also designated Bridgewater
as a Housing Choice Community, which
gives the Town access to additional grant
funding. The Zoning Board of Appeals
continued hearings on several 40B
(Affordable Housing) applications. Upon
approval of these projects the Town should

meet the state mandated goal that 10% of its
housing be affordable.

Also, in 2018 the Town continued to be a
frontrunner in the Commonwealth’s Green
Communities program, securing funding for
electric vehicles and charging stations for
municipal use.

During 2018 the Planning Board took the following action on several types of plans and

applications:
Site Plan Review approved: 11
¢ Lot 24 Bedford Street

¢ Pleasant Street — Cumberland Farms Car Wash

¢ 1033 Pleasant Street — Mixed Use Building

e Lot 21A Fireworks Circle

¢ 1015 Pleasant Street — Office Building

* Lot 57B Bedford Street - New Commercial Building

¢ 75 Fireworks Circle

¢ 85 Fireworks Circle — Major Modification — Change in Use
¢ 30 First Street — Minor Modification to Allow Some Retail Sales

¢ 900 Elm Street — Minor Modification

¢ 160 Fireworks Circle — Minor Modification

Site Plan Review Denied: 1
® 7 Romney Road
Approval-Not-Required Plans Endorsed: 13

Special Permits Granted: 1

¢ 1221 Bedford Street — Solar Field
Earth Removal Permits Granted: 0
Subdivisions Granted: 3

¢ Sprague’s Place

¢ Crimson Heights

¢ Gadsby Estates
Subdivisions Modified: 7

* Wampanoag Estates

* Bridgewater Preserve

* Stonehill Lane

¢ Firefly Lane
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¢ Auglis Way
e The Meadows
e Cranmore Estates

The Planning Board held joint meetings with the Town Council Community and Economic

Development Committee (CEDC) on the following Zoning Amendments:
* Amend Elm Street Overlay District

* Amend Zoning Board of Appeals Membership

* Amend Sign By-Law

e Amend Section 19 Mixed Uses in Central Business District CBD

¢ Amend Zoning Map in Lyman Place Area

¢ Adopt Adult Use Marijuana Zoning

Table 19: Building Permits Issued, 2019

Building Permits Issued 2019

Building Permits

Certificates of Inspection
Commercial Permits: signs,
alterations, etc.

Mechanical and Sheet Metal
Residential Single-Family
Dwellings

Residential Duplex Dwelling
Over 55 Manufactured Homes
Residential Permits: additions,
alterations, pools, sheds, etc.
Total 2019 Building Permits

Wiring Permits
Total Wiring Permits

Plumbing Permits
Total Plumbing Permits

Gas Permits
Total Gas Permits

Weights & Measures

Occupancy Permits

134
54

55

47

24

788

860

642

455

356

81

Construction Value

$42,104,132

$24,265,957

Permit Fees

$6,405
$496,919

$17,052

$320,450

$288,047

$135,760

$24,255

$9,273

$2,680
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Vacant and Abandoned 10 $2,000
Buildings

Total 2,637 $1,302.841

2019 Projects on the Horizon include:

During 2019 the Planning Board took the following action on several types of plans and
applications:
Site Plan Review approved: 10

e 725 Elm Street — 350,000 SF Warehouse

¢ 15 Fireworks Circle - New Commercial Building

¢ 865R Bedford Street — 2 New Commercial Buildings

¢ Lot 1 Scotland Blvd — New Commercial Building

¢ 1030 Elm Street — 20,000 SF Warehouse

¢ 152 Elm Street — New Commercial Building

¢ 300 Elm Street — Minor Modification to Allow 24/7 Operation
® 900 Elm Street — Minor Modification

® Lot 21A (25) Fireworks Circle — Minor Modification

* Lot 8 (145) Fireworks Circle — Minor Modification

Approval-Not-Required Plans endorsed: 7
Special Permits granted: 3
¢ 851 Bedford Street — Solar Field
* 1420 High Street — New Water Treatment Facility
¢ 0 Spring Street — Mixed Use Development (Office/Residential)

Earth Removal Permits granted: 0
Subdivisions granted: 2
¢ Walnut Hill — Winterberry Lane

¢ South Farm Estates

Subdivisions modified: 1

¢ Cranmore Estates
The Planning Board held joint meetings with the Town Council’'s Community and Economic
Development Committee CEDC on the following Zoning Amendments:

¢ Adopt Elm Street Recreational Usage Overlay

¢ Adopt Special Permit Criteria for Adult Use Marijuana

¢ Amend the Table of Uses for Adult Use Marijuana
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The Board also held a remand hearing on the
Imhoff Solar Farm as part of an agreement in
litigation. Ultimately, the Board denied the
project under the new hearing.

In 2019, the Board began to take some actions
to preserve our natural environment,
starting with asking developers to contribute
to a tree fund for the removal of a significant
number of trees.

The reconstruction of Elm Street began in
earnest. The contract made great strides in
2019 and kept on schedule. The utility
companies offered some minor delays, but
we believe the project will be completed on
schedule in August of 2020.

In 2019, with the help of Green International
Affiliates, the Town of Bridgewater
completed its Municipal Vulnerability Plan
(MVP). The MVP identifies areas where the
Town is vulnerable to the effects of climate
change and natural disasters. Items
identified in the completed and accepted
plan are now eligible for state funding.

Due to our designation as a Housing Choice
Community, in 2019 the Town of
Bridgewater was awarded $225,000 to
complete some infrastructure work on Curve
Street. The Town also received a grant from
the Massachusetts Cultural Council to
complete a feasibility study for the “Old
Town Hall”
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Critical Infrastructure in Bridgewater

Critical facilities are extremely essential components to the Town'’s function and protection them from natural hazards is paramount.
Critical facilities range in function from:

1. Resources that can be utilized to respond and recover from natural hazards.
2. Facilities where additional assistance might be needed.
3. Hazardous sites that could be dangerous if it is compromised during a natural disaster.

Based on information on the previous Hazard Mitigation Plan, interviews with the Core Team and other experts, and input from

stakeholders during the public listening sessions, critical facilities were identified in Bridgewater. These facilities include

emergency management buildings, Town facilities, shelters, evacuation routes, critical intersections, water and sewer infrastructure,
natural resources, religious centers, dams, schools, grocery and supplies stores, nursing homes, and other facilities.

Of the 99 critical facilities identified in Bridgewater, 18 are located within a 100-year floodplain, including eleven bridges, six dams,
and one of the town’s water wells. There are no critical facilities located in any of the locally identified flood areas.

Table 20: Critical Infrastructure

FEMA Locally 100 Year Average Wildfire Landslide Peak Ground
ID# Facility Address  Flood Zone  Identified Wind Annual  Susceptibility Risk Acceleration
Flood Area Event Snowfall (Vegetation) Zone
1 Bridge Bedford N/A AE No 120 MPH 36”7-48”" N/A Moderate Zone 4
Street
(Taunton
River)
2 Bridge Bridge N/A AE No 120 MPH 36”-48" N/A Moderate Zone 4
Street
(Matfield
River)
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Broad Street
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River)
Cherry
Street

(Taunton
River)
Green Street
(Taunton
River)
Hayward
Street
(Town
River)
High Street
(Matfield
River)
High Street
(MBTA &
CSX
Railroad)
Interstate
495 NB
(Route 24
SB)
Interstate
495 SB
(Route 24
SB)
Oak Street
(Town
River)
Pleasant
Street

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

AE

AE

AE

AE

N/A

N/A

N/A

AE

N/A

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH
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120 MPH

120 MPH

120 MPH

36”'48”

36”-48"
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3611_4811

3671_4817

3671_4811

36”-48"

36”'48”

N/A
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N/A
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N/A

N/A

N/A

N/A

N/A
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Moderate

Zone 4
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Zone 4
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Zone 4

128 | Page



p—
@»

Juny
S

—
6] |

[y - =

Juny
O

N
(=}

Bridge

Bridge

Bridge

Bridge

Bridge

Bridge

Dam

Dam

(Route 24)
Plymouth
Street
(Taunton
River)
Route 24 NB
(Interstate
495)
Summer
Street
(MBTA &
CSX
Railroad)
Summer
Street
(Taunton
River)
Titicut
Street
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(Blood
Pond)
Carver Pond
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N/A

N/A
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N/A
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N/A

N/A

N/A

AE

N/A

N/A

AE

AE

AE

N/A

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH
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N/A
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N/A

N/A

N/A
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Fuel Station
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Fuel Station
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Pond
Channel
Dam
(Town
River)
Jenkins
Pond Dam
Mill Street
Dam
(Town River
Pond)
South Brook
Dam
(South
Brook)
South Street
Pond Dam
(South
Street Pond)
Dyno New
England

A&A Gas
BP
Cumberland
Farms

Irving

Joe’s Gas

N/A

N/A

N/A

N/A

N/A

1965
Plymouth
St.
1001

Bedford St.

724

Bedford St.
33 Main St.

1385

Pleasant St.

380 Main
St.

AE

AE

AE

AE

AE

N/A

N/A

N/A

N/A

N/A

N/A

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

36”'48”

36”-48"

36”-48"

36”-48"

36”'48”

3671_4811

36”'48”

3671_4811

36”'48”

3671_4811

36”'48”

N/A

N/A

N/A

Coniferous

Upland Forest

Coniferous

Upland Forest

N/A

N/A

N/A

N/A

N/A

N/A

Moderate

Moderate

Moderate

Moderate

Low

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4
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Fuel Station
Fuel Station
Fuel Station
Fuel Station

NSTAR
Electric
Station

NSTAR
Electric
Station

Library

Mass Care
Shelter

Public
Works
School,
Mass Care
Shelter

Cultural
Resource

School

Lucky Star
Gas
Mobil

Mobil
Rapid Refill

Mill Street
Electric
Power

Substation

Montaup
Electric
Power
Station

Bridgewater

Public
Library
Tinsley
Center

Highway
Department
Bridgewater

-Raynham

Regional
High School
Bridgewater

Middle
School
Bridgewater
State
University

28 Central
St.
Route 24
NB
Route 24
SB
155 Broad
St.
Mill St.

1233

Pleasant St.

15 South St.

335
Plymouth
St.

151 High
St.
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St.

166 Mt.

Prospect St.

200 Great
Hill Dr.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

36”'48”

36”'4:8”

36”'48”

36”'4:8”

36”'48”

36”'48”

36”-48"

36”'48”

36”'48”

3671_4811

3671_4811

36”'48”

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Moderate

Low

Low

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4
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School Mass
Care Shelter

School

School,
Mass Care
Shelter
47 Senior
Center

Town Hall

Transfer
Station
Emergency
Operations
Center

51 Fire

g1
N

Fire

53 National
Guard
Army
Police

g1

Operations
Center
Mitchell
Elementary
School
Southbrook
School

Williams
Intermediat
e School
Council on
Aging

Town Hall

Transfer
Station
Emergency
Operations
Center
Fire Station
— Station #2

Fire Station
Headquarte
s
National
Guard
Army
Police
Station

500 South
St.

792
Plymouth
St.
200 South
St.

10 Wally
Krueger
Way
64 Central
Sq.
1200

Bedford St.

66 Central
Sq.

774
Plymouth
St.

22 School
St.

576

Bedford St.

220

Pleasant St.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

36”'48”

36”'4:8”

36”-48"

36”-48"

36”'48”

36”'48”

36”'48”

3671_4811

3671_4811

3671_4811

36”'48”

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4
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Prison

Prison

Prison

Childcare

Childcare

Childcare

Childcare

Childcare

Childcare

Cultural
Resource

Bridgewater
State
Hospital
Massachuset
ts Treatment
Center
Old Colony
Correctional
Center
America’s
Little
Angels
Bridgewater
State
University
Children’s
Center
Day Care
Plus

Behavioral
Connections

Pre-School
Playmates,
Inc.
Sunshine
Day Care
Center
Bridgewater
United
Methodist
Church

20
Administra
tion Rd.
30
Administra
tion Rd.

1
Administra
tion Rd.
340
Pleasant St.

66 Hooper
St.

2103 Old
Plymouth
St.

792
Plymouth
St.

244
Bedford St.

5 Wally
Krueger
Way, Site 5
35 School
St.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

36”'48”

36”'48”

36”'4:8”

36”'48”

36”'48"

36”_4811

3671_4811

36”'48”

36”'48”

3671_4811

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4
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Cultural
Resource

Cultural
Resource

Cultural
Resource

Cultural
Resource
Cultural
Resource

Cultural
Resource

Cultural
Resource

Cultural
Resource

Cultural
Resource
Cultural
Resource

Cultural
Resource

Central
Square
Congregatio
nal Church
Christian
Science
Church
Faith Chapel
Assemblies
of God
First Baptist
Church
First Parish
Unitarian
Church
New
Jerusalem
Church
Roche Bros.
Supermarke
t
Scotland
Congregatio
nal Church
St. Thomas
Aquinas
Trinity
Covenant
Church
Trinity
Episcopal
Church

71 Central
Sq.

1 South St.

340
Pleasant St.

20 Summer
St.
50 School
St.

88 Central
St.

233 Broad
St.

1000
Pleasant St.

102 Center
St.
1095 South
St.

91 Main St.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

36”'48”

36”-48"

36”'4:8”

36”'48”

36”'48”

36”'48”

36”'48”

36”-48"

36”-48"

36”'48”

3671_4811

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4
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Housing
Authority

Housing
Authority

Nursing
Facility

Postal &
Shipping

Railroad

Cable
Television

Wastewater
Treatment
Plant

Wastewater
Treatment
Plant

Water
Supply
Tank, Public
Safety
Repeater
Site

Bridgewater
Housing
Authority
Bridgewater
Housing
Authority
Bridgewater
Nursing
Home
USPS
Bridgewater
Office
MBTA
Bridgewater
Station
Bridgewater
Cable
Access
Bridgewater
Correctional
Facility
Plant
Bridgewater
Wastewater
Treatment
Plant
Great Hill
Water
Tower

0 Hemlock
Dr.

0 Heritage
Cr.

16 Pleasant
St.

169 Broad
St.

85 Burrill
Ave.

80 Spring
St.

15
Administra
tion Rd.

100 Morris
Ave.

Great Hill
Dr.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

No

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

36”'48”

36”'48”

36”'48”

36”'48”

36”_4811

36”'48”

36”'48”

36”'48”

36”'48”

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4
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85 Water
Supply
Tank, Public
Safety
Repeater
Site
Water
Supply
Tanks

Water Well

(o)

(o)
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Water Well

Water Well

Water
Nitrate
Plant
Sewer
Pumping
Station

el

O

Sewer
Pumping
Station

Sprague’s
Hill Water
Tower

Bridgewater
Correctional
Facility
Water
Supply
Tanks
Water
Wells, #1, 2,
4, &5

Water Wells
#3,6,8, &9
Water Wells
#10A, & 10B

High Street
Nitrate
Plant
Dartmouth
Road
Pumping
Station
Elm Street
Pumping
Station

Broad St.

Titicut St.

100
Wellfield
Dr.
187R
Conant St.
1425 High
St.
1729
Plymouth
St.
1400 High
St.

Dartmouth
Rd. &
Colby Rd.

103 Elm St.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

36”'48”

36”'48”

36”'48"

36”-48"

36”'48”

3671_4811

3671_4811

3671_4811

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4
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Sewer
Pumping
Station

Sewer
Pumping
Station

Sewer
Pumping
Station

Sewer
Pumping
Station

Sewer
Pumping
Station
MEMA
Region 2

School

Harvest
Lane
Pumping
Station
High Pond
Estates
Pumping
Station
Pleasant
Street
Pumping
Station
Wally
Krueger
Way
Pumping
Station
Water Street
Pumping
Station
MEMA
Region 2

Bridgewater
State
University
Conant
Math &
Science
Building

185
Harvest Ln.

0 Country
Dr.

1181
Pleasant St.

Wall
Krueger
Way

7A Water
St.

12-1 Rear
Administra
tion Rd.
24 Park
Ave.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

No

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

120 MPH

36”'48”

36”-48"

36”'48”

36”_4811

36”'48"

36”-48"

36”'48”

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4

Zone 4
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Critical Facilities

Category 1: Emergency Response Services

Police and Fire Department
One vulnerability related to Bridgewater’s Fire Department is its location in the Town center,
which makes it difficult to get through heavy traffic during emergency calls due to the

confluence of 5 major intersections.

Police Police Station 220 Pleasant St.
Fire Fire Station — Station #2 774 Plymouth St.
Fire Fire Station — Headquarters 22 School St.
Emergency Operations Center Emergency Operations 66 Central Sq.
Center

Town Facilities

The Transfer Station is located on Bedford Street near Sawmill Brook, the present transfer
station is surrounded by wetlands and is at risk of flooding. This part of Sawmill Brook does not
have an updated Hydrologic and Hydraulic (H&H) analysis, it has not been re-studied by
FEMA as a part of 2015 Narraganset Watershed Study. The latest H&H analyses for this portion
of the Sawmill Brook was completed in November 1996 by Green International Affiliates, Inc.
for FEMA under Contract No. EMW-93-C-4144.

Public Works Highway Department 151 High St.
Transfer Station Transfer Station 1200 Bedford St.
Senior Center Council on Aging 10 Wally Krueger
Way
Town Hall Town Hall 64 Central Sq.

Communication Infrastructure

Much of the telecommunication network in Bridgewater is located overhead on utility poles.
These wires are often susceptible to damage caused by wind, or they can be impacted by
downed trees during severe winter snowstorms, ice storms, summer rainstorms, accompanied
by heavy wind and extreme precipitation. BTV Cable 9 TV Studio, is in the Town center by the
Town River and was discussed during the workshop as being a vulnerable infrastructural

location in the event of excessive precipitation and flooding.
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Cable Television Bridgewater Cable Access 80 Spring St.

Water Supply Tank, Public Great Hill Water Tower Great Hill Dr.
Safety Repeater Site

Water Supply Tank, Public Sprague’s Hill Water Tower Broad St.
Safety Repeater Site

Emergency Shelters

Mass Care Shelter Tinsley Center 335 Plymouth St.
School, Mass Care Shelter Bridgewater-Raynham 415 Center St.
Regional High School
School Mass Care Shelter Mitchell Elementary School 500 South St.
School, Mass Care Shelter Williams Intermediate School 200 South St.

Hospital and Urgent Care

Urgent Care Compass Medical East Bridgewater Urgent 1 Compass Way East
Center Care Center Bridgewater

Transportation Infrastructure

Roadways and Primary Evacuation Routes

Bridgewater is on Rte. 24, a major north-south limited access highway. This gives access to Fall
River and New Bedford and Routes 44, 1-495 and I-195 to the south; and to Route 128 and I-93
and Greater Boston to the north. Local numbered routes serving the town are:
> Route 28 running north-south through the town along with Route 18 and connecting
to Brockton and on to Route 128 to the northwest

> The east-west Route 106 running west to Plainville and to Routes 1 and 1-95, and east
to Kingston and Route 3; and

> The east-west Route 104 running northeast to Halifax and south-west to Taunton. See

Locus map above.

Bus Lines/Railroad
Railroad MBTA Bridgewater Station 85 Burrill Ave.
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The Town of Bridgewater serves as home to
Bridgewater State University (BSU), which
has approximately 3,000 students residing
on campus and over 7,000 students that
commute. MBTA (Lakeville Line) Station is
located on campus of BSU. As discussed

Rail

Bridgewater has MBTA rail transit in the
form of the restored Old Colony Commuter
rail service running north through Brockton
and Quincy to Boston, and south to
Middleborough and Lakeville. It offers 12
round trips per day. The station is in the
University between the east and west
campuses. Mass DOT and MBTA are
currently developing environmental
permitting and design for the South Coast
Rail project, a commuter rail service that will
reconnect Boston and major cities and towns
in the Massachusetts South Coast. The
project envisioned a possible new
Middleborough option where the MBTA

Middleborough/Lakeville line can connect to

Bicycle and Pedestrian Accommodations
In March of 2014, the Old Colony Planning
Council (OCPC) published the Central
Square Parking, Bicycle, Pedestrian, and
Traffic Operations Improvement Plan.
Building from previous studies including the
Bridgewater =~ Downtown Community
Development Master Plan (2014, The Cecil
Group), Bridgewater Housing Plan (2012, JM
Goldson) and Traffic Circulation &
Pedestrian Access Study (2011, OCPC), the
plan gave specific strategies for improving

during the workshop, the participants noted
the Station’s important role in Town and
being a vulnerable infrastructural location
that needs to be addressed within the
framework of building Bridgewater’s
climate change resiliency.

Fall River, Taunton, and New Bedford via an
upgraded Middleborough Secondary Line. If
this vision comes to fruition, Bridgewater
residents will have rail services to Taunton,
Fall River, and New Bedford.

Bus and Paratransit

The Brockton Area Transit system (BAT)
offers school year service routed from the
BSU campus along Route 28 to a transfer
point serving the rest of the BAT system in
the north end of Brockton. Other service is
that within the Bridgewater State University
campus; the Bridgewater Council on Aging’s
paratransit service and the BAT system’s
Dial-a-BAT demand-responsive paratransit
service also serving the elderly and disabled.

the Central Business District with a focus on
traffic flow and pedestrian/bicycle access.

The OCPC plan outlines bicycle accessibility
problems, including the lack of a bicycle lane
downtown which forces cyclists to share the
road with two lanes of traffic. Limited formal
bicycle storage and hazardous conditions
such as vehicles pulling out of parking
spaces leaves serious room for improvement
in making the Central Square area more
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bicycle friendly. As for solutions, the plan
cites the need for better signage and the
installation of bike racks at key locations
within Central Square.

Pedestrian Ways

The OCPC Central Square Parking, Bicycle,
Pedestrian, and Traffic Operations
Improvement Plan outlines numerous
pedestrian access problems in the Central
Square area, including angled parking which
blocks sight lines, lack of adequate signage,
and faded crosswalks that do not alert
motorists to the presence of the pedestrians.
The plan describes various methods to help
combat these issues, including installing
ADA-compliant ramps, Rapid Rectangular
Flashing Beacons (RRFB), and curb
extensions to all pedestrian crossings.

The 2014 Community Development Master
Plan offers an even greater variety of
pedestrian improvement recommendations.

The 2014
Development Master Plan proposed its own

Downtown Community

set of bicycle improvement
recommendations, with new considerations

based on more detailed traffic analysis.

The following are the main points of their
pedestrian-accessibility suggestions:

» Stripe crosswalks more boldly to enhance
pedestrian visibility, and eventually work
towards patterned, ADA-compliant

crosswalks.

» Add curb extensions at key crosswalks
and intersections located in high volume
areas.

» Create new pedestrian pathways from
Central Square through to BSU

» Realign crosswalks to shorten crossing
distance.

Bicycle and Pedestrian Way Requirements

In 2016, the Town adopted a Complete
Streets Policy to ensure streets are safe for
people of all ages and abilities, balance the
needs of different modes, and support local
land uses, economies, cultures, and natural
environments. In addition, the town’s
zoning ordinance requires that the
pedestrian  circulation system include
pathways providing direct routes between
major buildings, parking areas and roads
and a secondary walking system, and that it
must allow movement through open spaces.

At the same time, the subdivision rules and
regulations say that pedestrian ways or
footpaths will normally be required to
provide convenient circulation or access to
schools, playgrounds, shopping, churches,
transportation, parks, and conservation
areas with a 15-foot to 20-foot right-of-way.
Properly designed, these can also serve as
bicycle paths.
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These standards need to be more clearly
defined and enforced. They rarely are fully
implemented because there is often no path
in the adjacent undeveloped land to which
the required path in a new subdivision can
be connected. This might be solved by
skeletal
pedestrian/bikeway system which would

adopting a town-wide

connect major destinations and be binding

on new development. Currently the Town is
undertaking a Pedestrian Safety Assessment
and Complete Streets Prioritization Plan to
to the
pedestrian network, sidewalks, cross walks,

explore physical improvements
signalization, equipment and amenities of
the Central Business District and other
critical geographic areas of the Town.®

Critical Bridges, Intersections, and Sites

Since Bridgewater is located entirely within
the Taunton River watershed, and it is
surrounded by the rivers or other
waterbodies from every side, the only way to
enter and exit Town is using a bridge. There
are over a dozen major bridges in Town.
There is a great concern in Bridgewater

about the capacity and current condition of

Table 21: Bridges Spanning Waterways

Roadway Waterway Spanned
Bedford Street
Bridge Street
Broad Street
Cherry Street
Green Street

Taunton River
Matfield River
Town River
Taunton River
Taunton River

Hayward Street Town River

High Street Matfield River
High Street MBTA & CSX
Railroad
Interstate 495 NB Route 24 NB
Interstate 495 SB Route 24 SB
Oak Street Town River

33 Bridgewater OSRP Update, 2017

said bridges to operate during peak flood
events and sea level rise.

There are also several culverts that are under
capacity such that roads overtop and create
dangerous situations where vehicles may try
to pass through flood waters. In some cases,
the overtopping causes road closures which

impedes emergency access to certain areas.

Year Year AASHTO Deficiency
Built Rebuilt Rating

2007 - 95.2 -

1884 1978 74.4 FO
1926 - 91.6 -

2002 - 90.2 -

1922 - 65.1 FO
1946 - 44.5 -

1886 1978 66.1 FO
1880 - 78.6 FO
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Pleasant Street Route 24 SB
Plymouth Street Taunton River
Route 24 NB Interstate 495
Summer Street MBTA & CSX
Railroad

Summer Street Taunton River
Titicut Street

Vernon Street

Taunton River
Taunton River

1993 = 94.3 =
2011 - 79.1 -
1850 1954 66.3 =
1956 - 74.8 FO

Category 2 — Non-Emergency Response Facilities

Water and Sewer Infrastructure

Water Supplies

Bridgewater’s water supplies come from
ground water in two aquifers. One is along
the Matfield River with four wells south of
High Street and east of the river and with
two new wells south of Plymouth Street
along the Taunton River on the Wyman
Meadow land. The other aquifer is around
Carver’s Pond with four wells just south of
the pond and an inactive well on the shore of
the southern lobe of the pond. There is a
secondary well near the Olde Scotland Links
Golf Course that's currently in permit
process.

The Matfield River aquifer occupies the
northeast corner of the town bracketing the
Town and Matfield Rivers, while the
Carver’s Pond aquifer runs east and west of
the Pond and then south, roughly west of
Snow’s Brook, to the Taunton River near the
Middleboro line. These
indicated by the Zone II recharge areas

aquifers are

shown on the Water Resources map in

Section 4. These are the recharge areas
tapped during a six-month drought.

The supplies are protected by ownership of
land around the wells and by the town’s
Aquifer Protection District zoning discussed
below. This district is mapped over the Zone
IT areas shown on the Water Resources map.

Water from the Carver's Pond Aquifer is
treated for removal of iron and manganese at
the Carver’s Pond Treatment Plant. The
High Street wells along the Matfield River
were formerly treated for nitrates, but the
plant has been closed since nitrate levels
dropped following changes in upstream
land uses, particularly altered dairy farm
operations. A new iron removal plant is
currently entering the design engineering
phase.

Despite increased population, overall annual
water consumption decreased between 2000
and 2014 from 612,088,304 gallons per year
(1.68 MGD) in 2000 to 534,218,862 gallons per
year in 2014 (see Figure 6). Bridgewater has
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reversed the prior trend of increased water
consumption between 1995 and 2000, which
went from a total of 515,847,049 gallons per
year in 1995 to 612,088,304 gallons per year
in 2000.

To ensure adequate supply, the Town
acquired land and developed two new wells
at Wyman Meadow that went into service in
2006 and are producing 500,000 gallons/day
(.5MGD). This gives the system a total safe
yield of 2.4 MGD. The department also
purchased land at Beech Street next to the
Titicut Conservation Parkland for a possible
added well. The Water Department reports
that the site has turned out to be less
productive than expected and the Water
Department does not expect to use it.

For distribution, water is stored in two tanks,
one on Great Hill holding 990,000 gallons
and one on Sprague’s Hill to the north
holding 4,000,000 gallons. Together these
give two days’ storage based on the recent
maximum day’s consumption of 2.2 MGD
and 2.9 days’ storage based on 2007 average
consumption of 1.73 MGD.

The Water Department continues to explore
other options such as bedrock wells and
alternative sources. These do not include use
of the extensive supplies in Lake
Nippenicket because of their very high level
of iron. Nippenicket reportedly is
Wampanoag for “Lake of Red Water.”

With the recent increase in safe yields and its
continuing efforts to expand supplies, the
Water Department does not expect water

3¢ Bridgewater OSRP Update, 2017

supply to be a significant constraint on
development for the foreseeable future.®

Concerns

The Town has 11 wells and 2 water tanks that
are located within 3 aquifers. Some are in the
Flood Plain and are susceptible to flood
damage and contamination from flood
waters. In addition, these aquifers have
recharge areas tapped during a six-month
drought. The supplies are protected by
ownership of land around the wells and by
the Town’s Aquifer Protection District
zoning ordinance.®> Concerns raised during
the workshop included the capacity of the
water tanks to store enough water supply for
the Town during emergencies. In addition,
the Town wells are dependent on electric
water pumps. There were concerns whether
the Town will have enough water supply in
case of long-term power loss caused by a
weather-related emergency.

Water Protection

The Town’s water supply is protected by the
Groundwater Protection Zoning described
below. This was adopted in 1988 and
updated in 1994 in accord with
Massachusetts Department of
Environmental Protection Guidelines. Such
protection is a concern shared with adjacent
communities. Some of the wells serving East
Bridgewater and Middleborough are close to
Bridgewater and two wells serving
Raynham are next to Lake Nippenickett. The
Zone II primary recharge areas for East
Bridgewater and Bridgewater overlap near
the Matfield River. A small portion of East

35 Zoning By-Laws Latest Revision (October 12,
2018), Town of Bridgewater, Massachusetts
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Bridgewater’s Aquifer District just east of
Bridgewater’s Stump Pond, and extensive
areas of Raynham’s Aquifer District west
and south of Lake Nippenicket, are included
in Bridgewater's mapped Groundwater
Protection District.

Sewers/Septic System Feasibility

Soil limitations for on-site septic systems
greatly influence the location and density of
residential development. Areas mapped
with severe limitations due to high water
tables, rock, or impermeable soils (e.g.,
fragipan) are the most difficult to develop
with such systems and steep slopes add to
the limitations.

Maps in thel969 Plymouth County Soil
Survey by US Soil Conservation Service
show that such restricted lands cover as
much as 45% of the community, running
north-south in irregular bands. These cover
extensive  areas  northwest of the
Correctional Complex, northeast of Lake
Nippenicket, southeast of Bridgewater State
University, along much of the Town and
Taunton Rivers and South Brook, over the

State Forest and east of Vernon Street.

Development without sewers will be
constrained in these areas, but generally
possible, particularly at the low densities
required in Bridgewater. The result is that
most  severely restricted soils can
accommodate up to three quarters of the
development otherwise allowed, though
system maintenance may be a problem.
Thus, septic limitations do not predict
development potential so much as of future
maintenance problems. In addition, more
recent Innovative and Alternative on-site
sewage treatment systems can reduce the

needed depth to the water table, or other
dimensional requirements, along with the
required

percolation  rates, making

previously marginal sites useable.

Nonetheless, installation of a sewer main has
a major impact in removing consideration of
soil suitability for disposal systems. This
makes development more likely and
increases feasible densities. Thus, the soil
maps still can suggest priorities for
protection among comparable sites in areas
presently without sewer.

Wastewater

Bridgewater’s present advanced wastewater
treatment plant has a capacity to treat 1.44
MGD. It currently receives flows of 800,000
to 900,000 gallons a day fluctuating with the
seasonal flows from the college, and up to 1.2
MGD during wet weather. This wet weather
flows reflect problems with infiltration and
inflow (I/I) which the department is treating
through inspection, repair and a mandatory
3:1 I/I removal requirement for major new
sewer connection. The system discharges
treated effluent to the Town River at the
treatment plant site off Morris Avenue.

The present sewer system serves the heart of
the community around the town center, the
University and some recently added
outlying areas including the Elm Street and
Scotland Park industrial areas and the
office/retail complex south of Lake
Nippenicket, (located over a portion of
Raynham’s aquifer). It also serves the Mobile
Home Elderly Community at the former
Wyman’s Farm, along with some blocks
along North Street, the upper portion of
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South Street, Laurel Street, Hayward Street
and Whitman Street.

Several extensions are planned to meet
present or anticipated local water quality
problems from failing septic systems rather
than to protect the aquifer recharge areas as
such. Thus, some are proposed for areas over
the aquifer, like the Fox Hill/Pleasant Drive
area west of Carver’s Pond, while others are
only at the edge of an aquifer. At the same
time, some land over aquifers has no service
since septic systems continue to function
adequately. The Sewer Department notes
that there is not sufficient capacity to serve
all areas presently proposed for service.

The Town’s presently has an advanced
Wastewater Treatment Plant and an
additional Carver’s Pond Water Treatment
Plant. There are concerns whether the
present wastewater treatment plant is
capable to properly treat the amount of
sewage flow during the peak precipitation
and wet season, with an additional factor of
population growth and projected increase in
precipitation in the future.

Wastewater Treatment Plant

Bridgewater Correctional

The Town’s present Wastewater Treatment
Plant is an important hazard in the
environmental category since its ability to
operate is directly coincided with the quality
of the environment and public health. The
plant’s ability to properly function during
excessive precipitation events without
discharging untreated sewage needs to be
addressed in building Bridgewater’s climate
resiliency.

According to the OSRP 2017, existing
Wastewater Treatment Plant does not have
sufficient capacity to serve the areas
presently proposed for service. During
extreme precipitation weather events the
plat receives up to 1.2 million gallons per day
(MGD), while the total capacity to treat
wastewater is only 1.44 MGD.

Many septic systems are old and were not
installed high enough above the seasonal
high-water table. Many older systems are in
Flood Plains and potentially increase the risk
of contaminating groundwater aquifers or
being contaminated during wet weather and
especially flood conditions. This risk will be
intensified with increased precipitation and
flooding as projected.

15 Administration Rd.

Facility Plant
Wastewater Treatment Plant Bridgewater Wastewater 100 Morris Ave.
Treatment Plant
Water Supply Tank, Public Great Hill Water Tower Great Hill Dr.
Safety Repeater Site
Water Supply Tank, Public Sprague’s Hill Water Tower Broad St.
Safety Repeater Site
Water Supply Tanks Bridgewater Correctional Titicut St.
Facility Water Supply Tanks
Water Well Water Wells, #1, 2,4, &5 100 Wellfield Dr.
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187R Conant St.

Water Well Water Wells #3, 6, 8, & 9 1425 High St.
Water Well Water Wells #10A, & 10B 1729 Plymouth St.
Water Nitrate Plant High Street Nitrate Plant 1400 High St.
Sewer Pumping Station Dartmouth Road Pumping  Dartmouth Rd. & Colby
Station Rd.
Sewer Pumping Station Elm Street Pumping Station 103 Elm St.
Sewer Pumping Station Harvest Lane Pumping 185 Harvest Ln.
Station
Sewer Pumping Station High Pond Estates Pumping 0 Country Dr.
Station
Sewer Pumping Station Pleasant Street Pumping 1181 Pleasant St.
Station
Sewer Pumping Station Wally Krueger Way Wall Krueger Way
Pumping Station
Sewer Pumping Station Water Street Pumping 7A Water St.
Station
Town Facilities
Library Bridgewater Public Library 15 South St.
Senior Center Council on Aging 10 Wally Krueger Way
Town Hall Town Hall 64 Central Sq.
State Facilities
Prison Bridgewater State Hospital 20 Administration Rd.
Prison Massachusetts Treatment Center 30 Administration Rd.
Prison Old Colony Correctional Center 1 Administration Rd.
Postal & Shipping USPS Bridgewater Office 169 Broad St.
MEMA Region 2 MEMA Region 2 12-1 Rear Administration
Rd.
National Guard Army National Guard Army 576 Bedford St.

Natural Resources and Environmental Features

The Town of Bridgewater is very involved in
preserving open space and providing
passive and active recreational opportunities
for the Town’s residents and visitors.
Conservation restrictions (held by state, local
and non-profit organizations) cover many of
the Town's open spaces especially along the

Taunton River on the east and NIP area
(Lake Nippenicket) on the west side of the
Town.

Taunton River itself is a major recreational
resource, offering fishing, swimming, and
kayaking. It is a nationally designated Wild
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and Scenic River with outstanding natural
cultural, and recreational values, keeping
them in free-flowing condition for the
enjoyment of present and future generations.

Bridgewater’s recreation facilities and open
spaces are spread throughout the Town,
such that the Town’s population has easy
access to recreational resources.
Bridgewater’s lakes and ponds offer
recreation opportunities including fishing,
boating, and skating. The following list
represents some of these assets:*

o Lake Nippenicket is a shallow 500-
acre lake, located in the northeastern
area of the Town, that provides
recreational opportunities, including
boating and fishing (no swimming).

o Carver’s Pond is the Town’s major
water supply and 35-acre
conservation area, surrounded by
land and paths that allow passive
recreational use, such as boating and
hiking.

o Skeeter Mill Pond, located
downstream from Carver’s Pond, has
fishing access and benches, provided
by property owners for public use.

o Titicut Park in the southern part of
Bridgewater provides access to the
Taunton River and seasonal
camping. The area has been studied
for native American history and is
considered to have been inhabited by
the first people for many centuries. It
is also located on the tidal section of
the Taunton River and has a history
of boat construction and launching in
the early 1800’s.

3% Municipal Vulnerability Preparedness
(MVP) Plan, Bridgewater MA June 2019

Crescent Street fields and Marathon
Park are widely used for recreation
purposes.

Stanley Iron Works Park is also listed
in the Town recreational interests
providing picnicking and hiking
opportunities, with a possibility to
add a carry-in boat launch.

Town River Landing site is a part of
former Highway Department yard,
that provides boat launch access to
the Town River from Spring Street
Stiles and Hart Conservation Area is
currently open for passive recreation,
but the Town is interested in
reviewing some opportunities for
adding canoe landing, a foot bridge
and parking to increase recreational
use of the area.

Tuckerwood Conservation Area,
located in a quiet residential
neighborhood,  provides  great
opportunity for hiking along the
2,000 square feet of river frontage.
35-acre Wyman Meadow is also
listed as one the Town's protected
riverside properties. It currently
offers passive recreation, providing
access to trails and the Taunton
River. The site also houses a Town
Well field.

Great River Preserve is yet another
recent effort of the Wildlands Trust
and the Massachusetts Department
of Fish and Game, who acquired
around 230 acres along the upper
Taunton River in Bridgewater. The
Preserve provides public access for
walking and nature study of the
pristine river frontage along one of
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the most scenic and undisturbed
stretches of the entire Taunton River.

In addition, Bridgewater is a member of the
Bay Circuit Trail project, which connects
over 50 communities by the 100-mile Trail,
that originated with a concept of having an
arc of parks and conservation land linked by
continuous trails, waterways, and scenic
drives from the North Shore to Duxbury Bay.
The Bay Circuit Trail within Bridgewater
extends alone the Town River from West
Bridgewater into Bridgewater and includes
the Stanley Iron Works Park on the Town
River2. efforts are underway to provide
wayfinding and connections to the Styles
and Hart Park and hiking trails on
Bridgewater State University property.

Religious Centers

Nunckatessett Greenway is a part of the Bay
Circuit Trail, and it provides recreational,
environmental, social,

and educational opportunities, while also
stimulating economic activity in
Bridgewater. The Parks and Recreation
Department also maintains the Legion Field
Park (baseball/softball fields,

basketball court, football field, playground,
soccer field), Scotland Field Park
(baseball/softball field), basketball court and
playground), the Olde Scotland Links (a
public golf course in Bridgewater) and
Crescent Street Fields (girls” softball fields).

Cultural Resource

Cultural Resource

Cultural Resource
Cultural Resource
Cultural Resource
Cultural Resource
Cultural Resource
Cultural Resource
Cultural Resource
Cultural Resource
Cultural Resource

Bridgewater United Methodist

35 School St.

Church
Central Square Congregational 71 Central Sq.
Church
Christian Science Church 1 South St.
Faith Chapel Assemblies of God 340 Pleasant St.
First Baptist Church 20 Summer St.
First Parish Unitarian Church 50 School St.
New Jerusalem Church 88 Central St.
Scotland Congregational Church 1000 Pleasant St.
St. Thomas Aquinas 102 Center St.
Trinity Covenant Church 1095 South St.
Trinity Episcopal Church 91 Main St.
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Category 3 — Dangerous/Hazardous Materials and

Facilities

Dams

Participants at the listening sessions and the
previously held MVP Workshop expressed
concerns about the condition of the High
Street (Jenkins Pond) Dam, Carver’s Pond
Dam, Sturtevant (South Street) Dam, Water
Street (South Brook) Dam and Mill Street
Dam. High Street Dam had been previously
studied for its possible removal. The High
Street Dam is a privately-owned dam, that
serves no purpose for its current owner and
obstructs natural fish passage. The High
Street Dam Removal Feasibility Study has
been conducted by the Nature Conservancy
in partnership with the Department of
Ecological Restoration (DER) and the
Division of Marine Fisheries as a part of the

Town River Restoration — High Street Dam
Removal Provisional Project. The project
seeks to restore the Town River (the primary
tributary to the Wild & Scenic Taunton
River), strengthen coastal ecosystem and
community resilience, and reduce
vulnerability to the impacts of extreme
weather events, climate hazards, and
changing environmental conditions by
removing the obsolete High Street Dam
(a.k.a. Jenkins Pond Dam; National ID:
MAO00327; c. 1919) and replacing the
undersized, 200-year-old High Street Bridge
(c. 1790). See Section 5 for more information
on Bridgewater dams.

Dam Blood Pond Dam (Blood Pond)

Dam Carver Pond Dam (Carver Pond)

Dam High Street-Jenkins Pond Channel Dam (Town River)
Dam Jenkins Pond Dam

Dam Mill Street Dam (Town River Pond)

Dam South Brook Dam (South Brook)

Dam South Street Pond Dam (South Street Pond)

Landfill

Transfer Station

Power Station

Transfer Station

1200 Bedford St.

Much of the electric grid in Bridgewater is located overhead on utility poles. These wires are

often susceptible to damage caused by wind, or they can be impacted by trees during severe
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winter snowstorms, ice storms, and summer thunderstorms, all of which are typically
accompanied by heavy wind and extreme precipitation.

NSTAR Electric Station Mill Street Electric Power Mill St.
Substation
NSTAR Electric Station Montaup Electric Power Station 1233 Pleasant St.

Underground Storage Tanks

Gas Stations

Fuel Station A&A Gas 1001 Bedford St.
Fuel Station BP 724 Bedford St.
Fuel Station Cumberland Farms 33 Main St.
Fuel Station Irving 1385 Pleasant St.
Fuel Station Joe’s Gas 380 Main St.
Fuel Station Lucky Star Gas 28 Central St.
Fuel Station Mobil Route 24 NB
Fuel Station Mobil Route 24 SB
Fuel Station Rapid Refill 155 Broad St.

Hazardous Materials Sites
Explosives Storage Dyno New England 1965 Plymouth St.

Category 4 — Vulnerable Populations and

Community Facilities
Housing Authorityl Assisted Living/Nursing Home

The Bridgewater Senior Center, Bridgewater Housing Authority, Senior Housing, Bridgewater
Nursing Home and Bridge Center for People with Disabilities were discussed by the workshop
participants as being vulnerable societal features in the community. Elderly resident and people
with disabilities may require special care and assistance during extreme weather events,
especially with any loss of basic utility services, such as electric service.

Housing Authority Bridgewater Housing Authority 0 Hemlock Dr.
Housing Authority Bridgewater Housing Authority 0 Heritage Cr.
Nursing Facility Bridgewater Nursing Home 16 Pleasant Street
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Senior Center Council on Aging 10 Wally Krueger Way

Schools/Daycare

Mass Care Shelter Tinsley Center 335 Plymouth St.
School, Mass Care Bridgewater-Raynham Regional 415 Center St.
Shelter High School
Cultural Resource Bridgewater Middle School 166 Mt. Prospect St.
School Bridgewater State University 24 Park Ave.
Conant Math & Science Building
School Bridgewater State University 200 Great Hill Dr.
Operations Center
School Mass Care Mitchell Elementary School 500 South St.
Shelter
School Southbrook School 792 Plymouth St.
School, Mass Care Williams Intermediate School 200 South St.
Shelter
Childcare America’s Little Angels 340 Pleasant St.
Childcare Bridgewater State University 66 Hooper St.
Children’s Center
Childcare Day Care Plus 2103 Old Plymouth St.
Childcare Behavioral Connections 792 Plymouth St.
Childcare Pre-School Playmates, Inc. 244 Bedford St.
Childcare Sunshine Day Care Center 5 Wally Krueger Way, Site 5

Groceries and Supplies Stores

Bridgewater’s only large supermarket is in a low elevation spot along the Town River which
makes it susceptible to flooding.

Cultural Resource Roche Bros. Supermarket 233 Broad St.

Recreational Fields and Parks

The Town’s location within the Taunton River watershed, climate change with projected
increased precipitation events could threaten the recreational fields and opportunities,

especially passive recreational areas along the rivers.
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Table 22: Critical Facilities and Evacuation Routes Potentially Affected by Hazard Areas

Critical Facilities and Evacuation Routes Potentially Affected by Hazard Areas
Hazard Area

Hazard Type

Flooding (100-Year)

Flooding (Localized)
Severe Snow/Ice Storm
Hurricane/Severe Wind
Wildfire/ Brushfire
Dam Failure

Drought

Hazardous Materials

Complete Table

Critical Facilities

Evacuation Routes
Affected
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CRB Workshop Matrix
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Community Resilience Building Risk Matrix

raid: @

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V = Vulnerability S = Strength WINTER DROUGHT/EXTREME
- v g FLOODING WIND STORMS/EXTREME HE{AT H-M-L Short Long
n - COLD e Ongoing
Features | Location * |Ownership| V or §
Infrastructural
DAMS AND BRIDGES
PRIVATE DAM,
HIGH STREET DAM D v 1,9 N/A N/A 12 H S
TOWN ROAD
STURTEVANT (SOUTH STREET) DAM A TOWN v 1 N/A N/A N/A H S
PLYMOUTH STREET/MILL STREET DAM c TOWN v 1 N/A N/A N/A H S
SUMMER STREET BRIDGE viii TOWN v 1,10 N/A N/A N/A H S
BRIDGE STREET BRIDGE iv TOWN v 1,10 N/A N/A N/A H S
BROAD STREET BRIDGE ii TOWN v 1,10 N/A N/A N/A H S
OAK STREET BRIDGE (OLD STONE BRIDGE) i TOWN v 1,10 N/A N/A N/A H S
Elm Street
ELM STREET BRIDGE over TOWN v 1,10 N/A N/A N/A H S
Town
TITICUT ST BRIDGE ix TOWN v 1,10 N/A N/A N/A H S
CHERRY STREET BRIDGE vi TOWN v 1,10 N/A N/A N/A H S
WATER/WASTEWATER ASSETS
CARVER'S POND WATER TREATMENT PLANT 12 TOWN V/S 3 3 3 3 H S
CARVER'S POND (WATER SUPPLY & DAM) B TOWN v 1,3 N/A N/A 3 H S
WASTEWATER TREATMENT PLANT & SECONDARY WW
11,12 TOWN V/S 2 2 2 2 H 3
TREATMENT FACILITY
WATER SUPPLY - MATFIELD RIVER (4), CARVER'S POND (5),
12,5,a,b TOWN V/s 1,3 N/A N/A 3 H S
PLYMOUTH ST (2); WATER TANKS - SPRAY HILL/GREY HILL DR|
PUBLIC BUILDINGS /FACILITIES
TRANSFER STATION 14 TOWN v 1 N/A N/A N/A M 0
FIRE DEPARTMENT - DOWNTOWN 3 TOWN S/V 11 L 0
NORTH FIRE STATION 8 TOWN S 10,11 I 0
HIGHWAY DEPT/BARN 7 TOWN S 1,10, 11 11 L 0
DATTICE ©TATION r TOVATN < =~ 1N 11 u n




MEMORIAL BUILDING - EMERGENCY SHELTER 2 TOWN S 10,11, 16 H
PUBLIC LIBRARY BUILDING - EMERGENCY SHELTER 2 TOWN S 10,11,16 H
BRIDGEWATER-RAYNHAM HIGH SCHOOL - RED CROSS CENTER 5 TOWN S 10,11,16 1L
PUBLIC ROADWAYS
DEERFIELD NEIGHBORHOOD| Deerifield Drive TOWN v 1,10,11,16 N/A N/A N/A H
Water Street
WATER STREET (FLOODING ISSUE - LOW SPOT)|  near South TOWN % 1,2,5 N/A N/A N/A H
Brook
Along the
ROADWAYS INTO/OUT OF BRIDGEWATER| Middleborough TOWN v 1,10,11,16 10,11,16 10,11,16 16 H
Tl
PRIVATELY OWNED FACILITIES
BRIDGEWATER CORRECTIONAL COMPLEX/STATE HOSPITAL 10 STATE \ 1 16 16 16 L
MBTA STATION LAKEVILLE LINE 13 STATE vV/S 1,10,11,16 10,11, 16 10,11, 16 10,11, 16 H
ELECTRICAL DISTRIBUTION SYSTEM| Pleasant Street NAT.GRID v 1 13 13 N/A H
CABLE TV STATION Spring St PRIVATE s 8,914 M
CONANT COMMUNITY HEALTH CENTER 9 PRIVATE V/S 6,8,9, 14 H
UNIVERSITY DORMS/FACILITIES 4 BSU S 8,9,14 L
ZONING REGULATIONS
ZONING REGULATIONS|  Townwide TOWN vV/S 1,5 5 5 5 H

* Please refer to Appendix B - Map of Bridgewater Infrastructural Assets for approximate location
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Community Resilience Building Risk Matrix

s @

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
- e _ WINTER
V = Vulnerability S = Strength T N STORMS/EXTREME DRDUGI:{']I;CXET)‘(TREME gy |short Long
COLD =7="2 | Ongoin
Features | Location [Ownership|Vor$ =TEOIE
Societal
LIVING FACILITIES
SENIOR CENTER 1 TOWN S/V 6,7,10,11, 16 H 0
THE BRIDGE CENTER (FOR PEOPLE WITH SPECIAL NEEDS) 4 PRWPAII;F[T[;"ON' S/V 7,10,11,16 H 0
AFFORABLE HOUCING (40B) COMMUNITY AND 55 AND OLDER|  Brookstone
Drive, Country PRIVATE \ 7,10,11, 16,17 H 0
DENSELY POPULATED DEVELOPMENTS Drive
BRIDGEWATER HOUSING AUTHORITY 2 STATE % 7,10,11,16 H 0
BRIDGEWATER NURSING HOME 3 PRIVATE v 7,10,11,16,17 H 0
APARTMENT COMPLEXES (KINGSWOOD, WATERFORD, AXIS,
6,7,8,9,10 PRIVATE \% 1, 4,5,11 H S
FOX RUN, VILLAGE GATE)
NEW DEVELOPMENTS| Townwide PRIVATE v 1,4,5,15,16 16 H 0
FOOD CENTERS/SERVICES
ROCHE BROS. SUPERMARKET IN TOWN CENTER 11 PRIVATE S/V 1,7,10,11, 16 7,10,11,16 H 0
"MEALS-ON-WHEELS" PROGRAM FOR SENIORS 1 TOWN S 7,10,11,16 M 0
Churches: St.
FOOD PANTRIES| Thomas, Central PRIVATE S/V 7,10,11,16 H 0
Sguare
EMERGENCY ROOMS/SHELTERS
EMERGENCY SHELTERS - SCOOLS: REGIONAL HS/ WILLIAMS|5, South Street, 10.11. 16
i TOWN S > H 0
MS/ BRIDGEWATER Ms (SHELTER pLaNs)| M Frospect St ’
EMERGENCY SHELTERS (MARRIOTT HOTEL)|  Pleasant St PRIVATE S 10,11,16 H 0
NO 24/7 EMERGENCY ROOM IN TOWN TBD N/A \% 10,11,16 L 0
Spring Street
EMERGENCY STAGING| parking Lot| STATE/TOWN S 10,11,16 M 0
PUBLIC RECREATION FACILITIES
HIKING TRAILS| North Street TOWN S 14 L L
Olde
GOLF COURSE Scotland TOWN vV/s 1,12,14 12,14 M L
Links.13
RECREATIONAL FIELDS 13 TOWN S/V 1,12,14 12,14 M L

MEDICAL FACILITIES




URGENT CARE| Campus Plaza PRIVATE S 10,11,16 H
TRANSPORTATION
LUCINI BUS SERVICE|  Townwide PRIVATE S 10,11, 16 L
COMMUNICATION FACILITIES/SYSTEMS
BRIDGEWATER SOCIAL MEDIA - FACEBOOK PAGE|  Townwide PRIVATE S 7,10,11,16 M
REVERSE 911 SYSTEM & BLAST TEXTS| Townwide TOWN S 7,10,11,16 M
INTRA-TOWN COMMUNICATIONS|  Townwide TOWN V/S 10,11 H
POLICE DEPARTMENT DISPATCH 24/7| Townwide TOWN S 10,11 H
FIRE DEPARTMENTS DISPATCH 24/7|  Townwide TOWN S 10,11 H
CITIZENS EMERGENCY RESPONSE TEAM - FIRST RESPONDERS
Townwide TOWN S 10,11 H
TEAM 24/7
STAKEHOLDER GROUPS
BSU (3,000 ON CAMPUS and 7,000 COMMUTING) 12 STATE S/V 1 7,10,11,16 H
Taunton
TAUNTON RIVER WATERSHED ALLIANCE River PRWI‘?;;F[T[;“ON' S 15,16 16 M
Watershe
THE TAUNTON RIVER STEWARDSHIP/WILD & SCENIC RIVER| Taunton River FEDERAL S 1,16 M

* Please refer to Appendix C - Map of Bridgewater Societal and Environmental Assets for approximate location
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Community Resilience Building Risk Matrix

Fail @

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
e WINTER
V = Vulnerability S = Strength
+ V2 g FLOODING WIND sTorMs/EXTREME | PROUGHT/EXTREME Short Long
HEAT H-M-L |*= =
_ _ COLD 2B 21 ongoing
Features | Location |Ownership|VorS
Environmental
WATER BODIES
Around
HOCKOMOCK SWAMP = FLOOD STORAGE Lake STATE V/S 1,4,5,15,16 N/A N/A 15,16 H 0
Nippenick
WILD & SCENIC TAUNTON RIVER|  Townwide FEDERAL S/V 1,4,5,15,16 N/A N/A 15,16 H 0
WATER RESOURCES (PONDS, LAKES, RIVERS)|  Townwide TOWN S/V 1,12 N/A 4,5 15,16 H 0
TOWN WETLANDS (MULTIPLE)|  Townwide TOWN S/V 1,12 N/A 4,5 15,16 H 0
AGRICULTURAL/FARMLANDS/LAND TRUSTS
NW of Summer
OLD PINE PLANTATIONS - AGING TREES (TOWN FOREST)|  Street and TOWN v 1,13 13 M S
Flagg St
FARM LAND LOSS TO RESIDENTIAL DEVELOPMENT|  Townwide N/A % 4,5,16 M L
NRTB (NATURAL RESOURCES TRUST OF BRIDGEWATER)|  Townwide TOWN S 1,14 14 M 0
TOWN FOREST|  Townwide TOWN S 14 M 0
TOWN PARKS (6) / CONSERVATION LAND
Townwide TOWN S 14 M 0
PRESERVED OPEN SPACE
Great River PRIVATE (NON-
WILDLAND TRUST Preserve S 14 " ¢
Auburn St PRPOFIT)
FARMLAND/AGRIC. RESTRICTION LAND|  Townwide TOWN/STATE S 14 M 0
AQUIFERS
4-High St; 5 -
TOWN WELLS (11)/DRINKING WATER SOURCE| Carver's Pond;2- TOWN V/S 1,4,5,16 4,5,16 H 0
Plymouth St
SHALLOW GROUNDWATER / HIGH WATER TABLE|  Townwide N/A V/S 1 N/A 4,5 15,16 H 0
AQUIFER PROTECTION DISTRICT|  Townwide TOWN S 4,5 H L
STUDIES/ZONING ORDINANCE
STORM-WATER ORDINANCE|  Townwide TOWN % 1,4,5,15,16 4,5,15,16 H L
EXISTING SEPTIC SYSTEMS WITHIN FLOOD ZONE
Townwide TOWN \ 1,5 N/A N/A 14 H 0
(STORMWATER BYLAW)
SEA LEVEL RISE @ SOUTHERN PORTION OF TOWN|  Townwide N/A v 1,16 16 M 0




Environmental

Bridgewater is in one of the most historically
and ecologically significant river systems in
the region. The 562 square mile Taunton
River Watershed is the second largest
watershed in Massachusetts and is home to
38 cities and towns. It is also one of the most
diverse and intact coastal riverine
ecosystems in southeastern New England.
Taunton River is a natural treasure of
southeastern Massachusetts, which recently
received a national Wild & Scenic River
Designation.*’

The Taunton River originates at the junction
of the Town and Matfield Rivers in
Bridgewater and flows northerly -
northwesterly to the mouth of the
Quequechan River in Fall River. The
resulting Taunton River essentially wraps
around Bridgewater forming its eastern and
southern  boundaries. Taunton River
essentially wraps around Bridgewater
forming its eastern and southern boundaries.
Taunton River and its major tributaries,
Matfield, and Town Rivers, within the Town
of Bridgewater contribute to groundwater
supply at the Town wells, and during the dry
season groundwater is replenished by
stream flow.*®

Other water resources include Hockomock
Swamp and adjacent Lake Nippenickett,
which were designated as the largest
freshwater wetland system in the State in
1990 - the Hockomock Swamp Area of
Critical Environmental Concern; Titicut
Swamp, Carver’s Pond with its surrounding

37 The Taunton River Wild & Scenic Stewardship
Council (http://www.tauntonriver.org/)

38 Bridgewater Open Space and Recreation Plan
(2017) (https://www.bridgewaterma.org)

wetlands; Hockomock River, Town River,
multiple streams (Snows’ Brook, Sawmitt
Brook, Beaver Brook, Spring Brook), small
ponds, flood areas, and multiple wetlands
are also present and playing an important
role in the Town’'s life and economic
development.

The largest of the Town’s lakes and ponds
include Nippennickett Lake, Carver’s Pond,
and Nunkets Pond. Most of the land in
Bridgewater, MA has been formed by a
variety of glacial deposits. These include two
major aquifers that underlie the entire Town
center in a continuous layer of freshwater.
The 35-acre Carver’s Pond is part of the
recharge area above one of the aquifers in
which turn supports 5 wells as part of the
Town’s water supply. The surrounding
wetlands help to clean the surface water,
therefore improving water quality in the
aquifer below.*

Bridgewater has a wetlands ordinance that
extends local jurisdiction beyond state and
federal wetland regulations and further
restricts development in wetland areas.
Protecting wetlands is an essential
component to mitigating flood risk.
Wetlands provide a habitat for wildlife, and
they also serve as a space to absorb surface
water. Impacting wetlands with
development can negatively impact the
groundwater level.

Hockomock Swamp

39 Nunckatessett Greenway Project
(http://www.nunckatessettgreenway.org/explore/
bridgewater)
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The Hockomock Swamp is an important
wetland and is protected against
inappropriate development by the ACEC
designation. The swamp reduces flooding by
storing water and provides some recharge to
underlying aquifers, thereby contributing to
drinking water supplies, and helping to
maintain stream flow.* The southern part of
the Lake is in Raynham’s Aquifer Protection
District. Hockomock Swamp is the largest
wetland in Bridgewater.

Wetlands

The Town has an estimated 3,048 acres in

Flood Prone Areas

There have reportedly been minor flooding
incidents at various locations in Bridgewater
that require temporary road closures, such as
along South Brook at Skeeter Mill Pond on
Water Street, at Water and Wood Streets,
Hayward Street; Snow’s Brook at Cross; and
on the Matfield River at Bridge Street. These
have resulted in no, or very minimal
property damage. In 2010 the Bridge Street
Bridge over the Taunton River sustained
flood damage. The damage was mostly to
the pavement while the underlying structure
was in good shape. Although FEMA paid
for some of the repairs, much of the damage

was deemed due to maintenance.*!

e Cherry Street at the Taunton River

40 Bridgewater Open Space and Recreation Plan
(2017) (https://www.bridgewaterma.org)

wetlands, including the above mentioned
ACEC Hockomock Swamp. The hydrology
of wetlands is very dependent on
precipitation and evaporation; therefore,
they will be directly and indirectly impacted
by the effects of climate change. The
alterations in precipitation and temperature
might threaten sensitive habitats, as well as
water quantity and quality. Increased
temperatures and precipitation projected for
the future could also result in increased
mosquito populations and increased spread
of diseases transmitted by mosquitos and
other waterborne diseases.

The areas identified as being most
vulnerable to flooding are areas located
within 100-year floodplains. According to
FEMA Flood Insurance Rate Maps (FIRM),
areas most vulnerable to flooding in
Bridgewater are areas along the Matfield
River, Town River, Taunton River, Sawmill
Brook, South Brook, Blood Pond, Craver
Pond, Lake Nippennicket, as well as the
Hockomock Swamp Wildlife Management
Area in northwest Bridgewater. See Section
5 of this plan to review the Bridgewater
FIRM Panels. In addition to these areas, town
officials also noted the following locations
where flooding has historically occurred,
some of which flooded because of the March
2010 floods:

41 Bridgewater OSRP Update, 2017
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e Summer Street at the Taunton River

o Titicut Street at the Taunton River

e Hayward Street at the Town River

e Hayward Street at the South Brook

o  Water/Wood Street at the South Brook
o Cross Street at Snows Brook

o Roberts Street

Stormwater Infrastructure

Stormwater drainage systems and culverts
that are not sized to accommodate larger
storms are likely to experience flood damage
as extreme precipitation events increase
(ResilientMA, 2018). Both culverts that are
currently undersized and culverts that are
appropriately sized may be overwhelmed by
larger storms.  Gravity-fed water and
wastewater infrastructure located in low-
lying areas near rivers and reservoirs may

experience increased risks.

The Town has developed an inventory of its
storm drainage system(s) as part of its “MS4”
permit. Funding limitations results in
drainage systems not being able to be
cleaned as often as they should be. Older
systems are not designed for 10-year or 25-
year storms per current engineering practice,
let alone increased precipitation that is
projected from climate change, such that

older systems are under capacity.

Catch Basins and Culverts
subject to flooding:
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Section 4. Risk and
Vulnerability Assessment

The risk assessment includes four parts: natural hazard identification, profile hazards,
inventory assets, and estimate losses. The risk assessment is updated according to FEMA local
hazard mitigation planning regulations as found in C.F.R. 44 201.6. Conducting a risk
assessment is a way of asking and answering “what if ...” questions. For instance, what if the
Town of Bridgewater experiences a hurricane? The risk assessment answers questions
regarding history, location, frequency, probability, and impact for each hazard. These answers
are used toward developing a mitigation strategy. Gathering information for the risk
assessment included historical research, conversations with stakeholders, and available hazard
mapping. It also includes information gathered from the MVP Workshop and the
Massachusetts State Hazard Mitigation and Climate Adaptation Plan of September 2018.

Table 23: Geographic Scales Available for use for Massachusetts Temperature and Precipitation Projections

Geographic Definition
Scale
Statewide Massachusetts
County Barnstable, Berkshire, Bristol, Dukes, Essex, Franklin, Hampden, Middlesex,
Nantucket,
Norfolk, Plymouth, Suffolk, Worcester
Major Blackstone, Boston Harbor, Buzzards Bay, Cape Cod, Charles, Chicopee, Connecticut,
drainage Deerfield, Farmington, French, Housatonic, Hudson, Ipswich, Merrimack, Millers,
basins* Narragansett Bay & Mt. Hope Bay, Nashua, North Coastal, Parker, Quinebaug,

Shawsheen, South Coastal, Sudbury-Assabet-Concord (SuAsCo), Taunton, Ten Mile,
Westfield, and Islands (presented here as Martha’s Vineyard basin and Nantucket
basin)

Massachusetts Climate Change
Projections

Changes in precipitation, temperature, sea represent the best estimates for a range of
level rise, and storm surge due to climate scenarios for how GHG emissions may
change are summarized in this section. The change over time, based on human
projections available through ResilientMA decision-making.
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Regardless of geographic scale, rising
temperatures, changing precipitation, and
extreme weather will continue to affect the
people and resources of the Commonwealth
throughout the 21% century. A first step in
becoming more climate-resilient is to
identify the climate changes the Town of

Bridgewater will be exposed to, the impacts
and risks to critical assets, functions,
vulnerable populations arising from these
changes, the underlying sensitivities to
these types of changes, and the background
stressors that may exacerbate overall
vulnerability.

Resilient MA Climate Change Clearinghouse for the

Commonwealth

In 2017, the Commonwealth launched the
Massachusetts Climate Change
Clearinghouse

(http://www.resilientma.org/), an online

gateway for policymakers, local planners,
and the public to identify and access climate
data, maps, websites, tools, and documents
on climate change adaptation and
mitigation. The goal of ResilientMA is to
support scientifically sound and cost-
effective decision-making, and to enable
users to plan and prepared for climate

change impacts.

The ResilientMA site provides access to
resources relevant to adaptation and
building resiliency for climate change in
Massachusetts. This includes information
about GHG emission and atmospheric
concentrations, projected temperature and
precipitation changes, climate change
impacts such as sea level rise and extreme

weather events, and other changes. It also

Precipitation

Precipitation is expected to increase over

this century. Total annual precipitation is

catalogs specific vulnerabilities, risks, and
strategies for and across industry sectors,
(including agriculture forestry local
government, education, energy, recreation,
and transportation) and for local
governance priorities, including public
health, public safety/emergency
management, infrastructure, coastal zones,
natural resources/habitats, and water

resources.

The website’s target audiences are local
planners, decision maker, and state agency
staff. It is intended to help decision makers
identify vulnerable infrastructure,
residential areas, and ecosystems; evaluate
the risks posed by climate change; and
develop strategies and implementation
plans for the community. It is also a
resource for policymakers, analysts,
scientists, planners, businesses, and the

public.

projected to increase by 1 to 6 inches by
mid-century, and by 1.2 to 7.3 inches by the
end of this century. This will result in up to
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54.3 inches of rain per year, compared to the
1971-2001 average annual precipitation rate
of 47 inches per year in Massachusetts.
Precipitation during winter and spring is
expected to increase, while precipitation
during summer and fall is expected to

decrease over this century.

By mid-century, the state can expect to
receive greater than 1 inch of rain on an
average of up to 10 days per year. The
number of days with rainfall accumulation
over 1 inch may reach 11 days by the end of
this century, which represents an increase of
4 days from the observed average between
1971 and 2000.

The number of continuous dry days
is projected to increase to nearly 20
days per year at the end of this
century, compared to the observed
average of 16.64 days per year from
1971 to 2001. The eastern half of the
state is expected to experience a
greater number of consecutive dry
days than the western side of the

state.

Temperature

The average, maximum, and
minimum temperatures in
Massachusetts are likely to increase
significantly over the next century
(resilient MA, 2018). The following
Table displays the projected increase

2 SHMCAP, 2018

in annual and seasonal temperature
by mid-century and the end of this
century, compared to the baseline
average temperature from 1971-
2000. The average annual
temperature is projected to increase
from 47.6 degrees Fahrenheit (°F) to
50.4 to 53.8°F (2.8 to 6.2°F change)
by mid-century, and to 51.4 to
58.4°F (3.8 to 10.8°F change) by the
end of this century. This trend is
shown on Figure 28 Annual

Average Temperature.

Winter temperatures are projected
to increase at a greater rate than
spring, summer, or fall. By the end
of this century, the long-term
average minimum winter
temperature of 17.1°F is projected to
increase by 4.6 to 11.4°F (up to a 66
percent increase), resulting in a
minimum winter temperature of
between 21.7°F and 28.5°F._** The
number of days per year with daily
minimum temperatures below
freezing (32°F) is projected to
decrease by 19 to 40 days (down to
106 days total) by the 2050s, and 24
to 62 days (down to 84 days total)
by the 2090s, from the average
observed range from 1971 to
2000...** Figures 25 and 26
(Projected Annual Days with
temperature below 32) displays this

1 SHMCAP, 2018
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trend of fewer days below freezing.

Although minimum temperatures
are projected to increase at a greater
rate than maximum temperatures in
all seasons, significant increases in
maximum temperatures are
anticipated. Summer highs are
projected to reach 85.6°F by mid-
century, and 91.4°F by the end of
this century, compared to the

historical average of 78.9°F._*

The number of days per year with
daily maximum temperatures over
90°F is projected to increase by 11.19
days by the 2050s, and by 29.21 days

Table 24: Consecutive Dry Days

by the 2090s, compared to the
average observed range from 1971
to 2000 of 5 days per year.
Maximum temperatures in winter
are projected to increase by 9.6°F by

the end of this century. *

Growing Degree Days

As temperatures increase, the
growing season will expand. The
number of growing degree days is
projected to be 23 to 52 percent
higher at the end of this century
relative to the 1971-2000 average, as

shown in the following figures.

Planning Year 2030s

2070s 2090s

Projected Range of 16.44-17.94
Consecutive Dry Days

16.34-12.64

15.54-12.94 16.34-19.64

Source: resilient MA&, 2018

14 SHMCAP,2018

45 resilientMA

46 SHMCAP, 2018
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Table 25: Maximum Daily Projected Temperature Changes through 2100

Observed Mid-Century End of Century
x " Value
Climate Indicator
1971-2000 Projected and Percent Change in Projected and Percent Change in
Average 2050s (2040-2069) 2090s (2080-2099)*
. Increase by 2.810 6.2 °F Increase by 3.8 to 10.8 °F
Annual 97.6F Increase by 6 to 13 % Increase by 8 to 23 %
5 Increase by 29t0 7.4 °F Increase by 4.1to 10.6 °F
i 400°F Increase by 11to 28 % Increase by 15 to 40 %
Average Sori 45.4°F Increase by 2.5t0 5.5 °F Increase by 3.2109.3 °F
Temperature | " ‘ Increase by 6 to 12 % Increase by 7 o 20 %
A Increase by 2.8t0 6.7 °F Increase by 3.7to 12.2 °F
b Ok increase by 4 to 10 % Increase by 6 to 18 %
Eall 50°F Increase by 3.6 to 6.6 °F Increase by 3.9to 11,5 °F
Increase by 7to 13 % Increase by 8to 23 %
. Increase by 2.6 t0 6.1 °F Increase by 3.4t0 10.7 °F
Annual S80°F Increase by 4 to 11 % Increase by 6to 18 %
" Increase by 2.5 t0 6.8 °F Increase by 3.5t0 9.6 °F
hirtacal Bar Increase by 7to 19 % Increase by 10to 27 %
Maximum Spri 56.1°F Increase by 2.3t0 5.4 °F Increase by 3.1t0 9.4 *F
Temperature ne ’ Increase by 4 to 10 % Increase by 6to 17 %
. Increase by 2.6 t0 6.7 °F Increase by 3.6to0 12.5°F
NS, i Increase by 3to 8 % Increase by 4 to 16 %
Fall 60.6 °F Increase by 3.410 6.8 °F Increase by 3.8to 11.9 °F
E Increase by 6 to 11 % Increase by 6 to 20 %
& Increase 3.2 to 6.4 °F Increase by 4.1 to 10.9°F
Ansual 373°F Increase by Sto 17 % Increase by 11 to 29 %
< Increase by 3.3 to 8.0 °F Increase by 4.6to 11.4 °F
it WL Increase by 19to 47 % Increase by 27 to 66 %
ceiel Increase by 2.6 t0 5.9 °F Increase by 3.3t0 9.2 °F
. a B neri .3to9.
Temperature | SPring HE'F Increase by 8 to 17 % Increase by 9 to 26 %
2 Increase by 3to 6.9 °F Increase by 3.9to 12 °F
Summer 56.8°F Increase by 5to 12 % Increase by 7 to 21 %
i S Increase by 3.5 10 6.5 °F Increase by 4.0 to 11.4 °F
s A Increase by 9 to 16 % Increase by 10 to 29 %

‘A 20-yr mean is used for the 2090s because the climate models end at 2100.

Sea Level Rise

The rate of sea level rise is

projected to increase with climate

change. Along the Boston coast,

sea level rise is expected to reach

2.4 feet by 2050 and 7.6 feet by
2100 under a high scenario (see
Table 26). Figure 41 displays

similar relative mean sea level

and future scenarios at the tide
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station in Boston. #’

Table 26: Northeast Climate Adaptation Science Center Relative Mean Sea Level Projections for Boston, MA

Boston Relative Mean Sea Level (feet NAVD88)
Scenario Summary 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
Intermediate scenario primarily based on
Intermediate | Medium and high emissions scenariosand | g5 | 10 14 18| 23| 28|34 |40
accounts for possible higher ice sheet
contributions to sea level rise
Intermediate-high scenario primarily based
ln.termediate- on high Aemiss-ions s.cenafios and afcounls 081121171231 29136]43]s0
High for possible higher ice sheet contributions
to sea level rise
High scenario primarily based on high
High emissions scenarios and accounts for 1211712413242 152164]|76
possible higher ice sheet contributions to
sea level rise
Edtrome ng'hest scenario ananly based on high
(Maximum emissions scenarios and accounts for
possible higher ice sheet contributions to 14|22 |31|42 |54 |68|84[10.2
physically : : L
lausibl sea level rise and consistent with estimates
plausible) of physically possible “worst case”

Source: resilient MA, 2018

Coastal flooding generally occurs along the
coasts of oceans, bays, estuaries, coastal
rivers, and large saltwater inlets. Coastal
floods are defined by the submersion of
land along the ocean coast and other inland
waters caused by the movement of seawater
over and above normal present-day tide
action. Coastal flooding is often

2 SHMCAP, 2018

characterized as minor or major based on
the magnitude (elevation), duration, and
frequency of the flooding that is
experienced. Sea level rise driven by climate
change will exacerbate existing coastal
flooding and coastal hazards.
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Figure 8: Relative Annual Sea Level and Future Scenarios, Boston, MA

Relative annual mean sea level and future scenarios: Boston, MA

Intermediate High
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=—Annual mean sea level
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The rise in relative mean sea level is
projected to range from approximately 1 to
3 feet in the near term (between 2000 and
2050), and from 4 to 10 feet by the end of
this century (between 2000 and 2100)
across the Commonwealth’s coastline
(EOEEA, 2018). As the sea level has
continued to increase, there has been a
corresponding increase in minor (or
disruptive) coastal flooding associated
with higher-than-normal monthly tides.
Flooding impacts associated with these
tides are becoming more noticeable and
often result in the flooding of roads and
parking lots with bimonthly spring tides.
Greater flood levels (spatial and temporal)
associated with more episodic, major, or
event-based natural disturbances, such as
hurricanes, nor’easters, and seismic waves,
will impact built infrastructure directly,
often with devastating effects. In addition
to contributing to high-tide flooding, sea

level rise will also exacerbate storm-

related flooding due to the higher tidal
elevation. Other impacts associated with
more severe coastal flooding include beach
erosion; loss or submergence of wetlands
and other coastal ecosystems; saltwater
intrusion into drinking water and
wastewater infrastructure; high water
tables; loss of coastal recreation areas,
beaches, protective sand dunes, parks, and
open space; and loss of coastal structures
(sea walls, piers, bulkheads, and bridges)
and buildings (SHMCAP, 2018).

Climate change is projected to
exacerbate the severity of storms
and severe rainfall events.
Therefore, it is anticipated that all
forms of flooding will increase in
severity because of climate

change.
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Natural Hazard Identification

Natural hazards are natural events that
threaten lives, property, and other assets.
Often, natural hazards can be predicted.
They tend to occur repeatedly in the same
geographical locations because they are
related to weather patterns or physical
characteristics of an area. The assessment
conducted for the May 2015 Natural Hazard
Mitigation Plan for the Old Colony Region
recognized the following 7 natural hazards
and one man-made hazard that could
potentially impact Bridgewater.

e Flood Related Hazards — (100-Year
and Localized)

o Wind-Related Hazards — Hurricanes
& Tropical Storms, Tornados

¢ Winter-Related Hazards — Winter
Storms and Nor’easters

o (Coastal Related Hazards — Coastal
Erosion & Shoreline Change

e Fire-Related Hazards — Wildfires,
Major Urban Fires

e Geologic Hazards — Earthquakes,
Landslides and Tsunamis

e Other Natural Hazards — Extreme
Temperatures
e Climate Change

The 2015 OCPC HMP identified three
biggest natural hazards to impact the OCPC
region include flooding, hurricanes, and
tropical storms and winter storms.

Each of these hazards were assessed by the
Committee for location of occurrence,
extent, previous occurrences, and
probability of future events. Of the hazards
identified in the 2015 HMP, coastal-related
hazards including sea level rise and
tsunamis, atmospheric hazards, ice jams,
and landslides were identified as not
threatening due to the Town’s location and
therefore not considered within this update.

The hazards identified in the May 2015
Natural Hazard Mitigation Plan for the Old
Colony Region were assessed for this update
and are shown below.

The Core Team conducted a review of the recently updated Massachusetts State Hazard

Mitigation and Climate Adaptation Plan of September 2018. The list of hazards from the State
Plan are included in the Table below, along with the rationale for including them in the Town of
Bridgewater HMCAP Plan.

Table 27: Hazard Rationale

2015 Regional Plan 2021 HMCAP Rationale ‘

Flooding Flooding remains a significant concern.
Wind-Related Hazards — Hurricanes &
Tropical Storms, Tornados

Severe storms are of increasing concern due
to climate change.
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Coastal Related Hazards — Coastal Erosion ~ Bridgewater is not located on the coast and
& Shoreline Change does not experience any of the hazards
related to sea level rise.

Geologic Hazards — Earthquakes, Earthquakes continue to be a concern for
Landslides and Tsunamis Bridgewater. Landslides are not a risk.

Climate Change Climate change continues to be a concern for
Bridgewater residents.

Table 28: Rationale for Hazards Identified in State Plan

MA State Plan Hazards Rationale for Inclusion/Exclusion

Drought Drought risk is of increasing concern due to
climate chanie.

Coastal Flooding Bridgewater is not located on the coast and
does not experience any of the hazards
related to sea level rise.

Tsunami Bridgewater is not located on the coast and
does not experience any of the hazards
related to sea level rise.

Wildfires

‘ Hurricanes/Tropical Storms ‘ Hurricanes continue to be a risk.

Tornadoes Tornadoes are an increasing threat in the
region.
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Other Severe Weather (including strong

wind and extreme precipitation)
Earthquake

An increasing threat as storms occur more

intensely with climate change.

Bridgewater, with the entire Commonwealth,

is at risk from earthquakes.

The June 2019 Municipal Preparedness Plan indicates that the CRB Workshop identified the
four major climate change interactions that are of the biggest concern to the residents of

Bridgewater:

1. Flooding
Wind

2.
3. Winter Storms/Extreme Cold
4.

Drought/Extreme Heat

Some of these hazards were reclassified
and/or regrouped to align with the 2018

SHMCAP and three hazards:

average/extreme temperatures, drought and
invasive species were added. These
categories are also consistent with the
Commonwealth’s Resilient Massachusetts
Climate Change Clearinghouse website

www.resilientma.org . To ensure

emphasize the impact of climate change
hazards, this Plan used five categories to

group hazards. All hazards identified fit

into one of these categories, except for

earthquake, which is considered a non-

climate induced hazard, and dam failure,
which is a technological, human-caused
hazard. The five categories and definitions

are reflected in the Tables below.

consistency with the State Plan and to

Table 29: Five Primary Climate Change Interaction Categories

Extreme Weather

Primary Climate Natural Other Representative
Change Interaction | Hazard Climate Climate
Change Change
Interactions | Impacts
Change in Precipitation
Inland Flooding Extreme Weather | Flash flooding, urban
Drought Rising tflooding, drainage
Temperatures, system impacts

(natural and human-
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Landslide

Rising
Temperatures,
Extreme Weather

made), lack of
groundwater
recharge, impacts to
drinking water
supply, public health
impacts from mold
and worsened indoor
air quality, vector-
borne diseases from
stagnant water,
episodic drought,
changes in snow-rain
ratios, changes in
extent and duration of
SNOW cover,
degradation of stream
channels and
wetland.

Sea Level Rise

Coastal Flooding

Extreme Weather

Increase in tidal and

Coastal Erosion Changes in coastal floods, storm
Precipitation, surge, coastal erosion,
Extreme marsh migration,
Precipitation inundation of coastal
Tsunami Rising and marine
Temperatures ecosystems, loss, and
subsidence of
wetlands.
Rising Temperatures
Average. Extreme N/A Shifting in seasons
Temperatures (longer summer, early
Wildfires Changes in spring, including
Precipitation earlier timing of
Invasive Species Changes in spring peak flow),
Precipitation, increase in length of

Epidemic Pandemic
Infectious Disease

Extreme Weather

growing season,
increase of invasive
species, ecosystem
stress, energy
brownouts from
higher energy
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demands, more
intense heat waves,
public health impacts
from high heat
exposure and poor
outdoor air quality,
drying of streams and
wetlands,
eutrophication of
lakes and ponds.

Extreme Weather

Hurricanes/Tropical | Rising Increase in frequency
Storms Temperatures, and intensity of
Changes in extreme weather
Precipitation events, resulting in
Severe Winter Rising greater damage to
Storm/Nor’ easter Temperatures, natural resources,
Changes in property, and
Precipitation infrastructure, as well
Tornados Rising as increased potential
Temperatures, for loss of life
Changes in
Precipitation
Other Severe Rising
Weather (including | Temperatures,
Strong Wind and Changes in
Extreme Precipitation
Precipitation).
Non-Climate Influenced Hazards
Earthquake N/A There is no
established
correlation between
climate change and
this hazard.
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Table 30: Definitions of Climate Change Interactions

Climate Change

Interaction

Definition

1. Changes in Precipitation

2. Sea Level Rise

3. Rising Temperatures

4. Extreme Weather

Changes in the amount, frequency, and timing of
precipitation — including both rainfall and snowfall — are
occurring across the globe as temperatures rise and other
climate patterns shift in response.

Climate change will drive rising sea levels, and rising sea
will have wide-ranging impacts on communities, natural
resources, and infrastructure along the Commonwealths’
1,519 tidal shoreline miles.

Average global temperatures have risen steadily in the
last 50 years, and scientists warn that the trend will
continue unless greenhouse gas emissions are
significantly reduced. The nine warmest years on record
all occurred in the last 20 years (2017, 2016, 2015, 2014,
2013, 2010, 2009, 2005, and 1998), according to the US
National Oceanographic and Atmospheric
Administration (NOAA).

Climate change is expected to increase extreme weather
events across the globe as well as in Massachusetts.
There is strong evidence that storms — from heavy
downpours and blizzards to tropical cyclones and
hurricanes — are becoming more intense and damaging
and can lead to devastating impacts for residents across
the state.
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Hazard Profiles

The next step in the risk assessment process was to develop hazard profiles. These were
developed to be consistent with Element B, Hazard Identification and Risk Assessment, from 44
C.F.R.201.6.

B1. Does the Plan include a description of the type, location, and extent of all
natural hazards that can affect each jurisdiction? (Requirement §201.6©(2)(i))

The hazard profiles are organized into the following sections: Hazard Description, Location,
Previous Occurrences, Severity/Extent, Probability of Future Events and Changes Since the
Previous Plan, Secondary Hazards, and sorted by primary climate change interaction. Several
key sectors were evaluated for impacts of climate change as part of the risk assessment for each
of the hazards profiled.

Table 31: Categories for Hazard Analysis

Categories Definition

Previous Occurrences Previous hazard events that have occurred are described.
Depending on the nature of the hazard, events listed may
have occurred on a local or regional level.
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Severity/Extent Extent describes the strength or magnitude of a hazard.
Where appropriate, extent is described using an established
scientific scale or measurement system. Other descriptions
of extent include water depth, wind speed, and duration.

Secondary Hazards Secondary hazards are those that occur because of the
primary effects and tertiary effects are the long-term
changes that take place.
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The following Table summarizes the 2021 natural hazard risks for the Town of Bridgewater.

Hazard Location

Extent

Inland Flooding

See FIRM Panel #
25023C0188],
25023C0189],
25023C0193],
25023C0281],
25023C0282],
25023C0283],
25023C0284],
25023C0301]J,
25023C0O302K,
25023C0O303K,
25023C0O304K,
25023C0O306K,
25023CO308K,
25023CO311K,
25023CO312K

Geographic-
specific location
cannot be
identified, the
entire area is
equally at risk to
the impacts of
drought.

It is anticipated that the severity of flood-inducing
weather events and storms will increase because of
climate change. The historical record indicates the
Commonwealth has experienced 22 coastal and
inland flood-related disaster declaration events from
1954 to 2017. Based on these statistics, the
Commonwealth may experience a flood event of
disaster declaration proportions approximately once
every 3 years. The frequency of flooding varies
significantly based on watershed, riverine reach, and
location along each reach. It is important to note that
floods of lesser magnitude occur at a much higher
frequency; in the last 10 years along (2007-2017), the
National Oceanic and Atmospheric Administration
(NOAA) Storm Events Database reports that there
were 433 flood events, which is an average of more
than 43 floods per year.

Drought was not identified as a hazard in the 2015
HMP for OCPC. Current frequency for Bridgewater
is 1% any given month. Long-term drought can have
moderate to high-risk effects on both the
environment and the economy. Reduced water levels
also cause loss of landscape due to restrictions on
outdoor watering, and therefore less crop production
and loss of business revenues. Limited and scattered
property damage, limited damage to public
infrastructure and essential services not interrupted.
¢ Entire Commonwealth is vulnerable and
impacts on all sectors are widespread.
e Chance of Watch level drought occurring in
any given month: 8%
e Frequency and intensity projected to increase
during the summer and fall.
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Extreme Temperatures

Included in the State Plan, high frequency of

occurrence. In Plymouth County in the past ten years
there has been one excessive heat day and no deaths.
The town has not struggled with issues pertaining to

Geographic- extreme heat, but certainly experiences extreme cold.
specific location | No improvements recommended at this time.
cannot be e An average of two extreme heat and 1.5
identified, the extreme cold weather event/year have
entire area is occurred over the last two decades.
equally at risk to * Young and elderly populations and people
the impacts of with pre-existing health conditions are
extreme especially vulnerable to heat and cold.
temperatures. ¢ By the end of the century there could be 13-56

extreme heat days during summer.

e The 9 warmest years on record all occurred in
the last 20 years (2017, 2015, 2014, 2013, 2010,
2009, 2005, and 1998).

Tornados

High winds can launch debris, which can lead to loss
of life if proper shelter is not taken. Can impede

Geographic- . :
o , emergency response agencies from responding to
specific location )
those affected by the natural disaster.
cannot be

e Massachusetts experiences an average of 1.7
tornados/year.

e Most tornado-prone areas of the state are the
central countries.

e Over 200 critical facilities and 1,500
government facilities are in identified
tornado hazard zones.

identified, the
entire area is
equally at risk to
tornados.

Extreme Wind and Thunderstorms

Geographic-
specific location | Included in the State Plan, the area has a potential
cannot be risk for extreme winds. 20-30 thunderstorms

identified, the annually, 43.5 high wind events annual in MA.
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entire area is Limited and scattered property damage, limited
equally at risk to | damage to public infrastructure and essential
the impacts of | services not interrupted, limited injuries or fatalities.

thunderstorms ¢ Increase in frequency and intensity of severe
and severe winds. thunderstorms may increase risk of tornados.
e The coastal zone is most frequently impacted
by high wind events.

e Massachusetts experiences 20-30
thunderstorm days/year, high winds occur
more frequently.

¢ Road closures and power outages are
common impacts.

e Expected increases in the intensity and
frequency of severe weather events.

Wildfires

One notable event per year in MA. Increased risk
and rates of wildfires combined with the reduced
water levels can cause heightened mortality of both
wildlife and livestock. Limited and scattered
property damage, limited damage to public
infrastructure and essential services not interrupted,
limited injuries.

e Massachusetts is likely to experience at least
one event/year with noteworthy damages.

e Barnstable and Plymouth Counties are most
vulnerable due to their vegetation, sandy
soils, and wind conditions.

e There are over 1,200 state owned buildings in
identified wildfire hazard areas in the

Due to the rural,
wooded
environment, the
entire Town of
Bridgewater is

subject to the
: nz dcts of Commonwealth.
P . e Projected increase in seasonal drought and
wildfire.

warmer temperatures will increase the risk of
wildfire.
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Hurricane and Tropical Storm

One every two years in MA. Scattered major
property damage, some minor infrastructure
damage, essential services are briefly interrupted,
some injuries and/or fatalities. Impact of a hurricane
or tropical storm on life, health, and safety is
dependent on several factors, including the severity

Geographic- of the event and whether residents received
specific location | adequate warning time. Have the capacity to
cannot be displace citizens in direct impact zones to long-term
identified, the sheltering facilities and can cause severe injuries and
entire area is death due to infrastructure damage, debris, and
equally at risk to | downed trees.
the impacts of e Average occurrence of once event every two
hurricanes and years
thunderstorms. e Coastal areas are more susceptible to

damage due to high winds and tidal surge,
but all locations are vulnerable.

e Vulnerable populations include those who
may have difficulty evacuating.

e  Warmer oceans will likely result in
increased intensity of storms.

Severe Winter Storms and Nor’easter

Geographic-
specific location | One notable event per year in MA. The
cannot be Commonwealth is vulnerable to both the wind and
identified, the | precipitation that accompany these storms. Winter
entire area is storms are often accompanied by strong winds,

equally at risk to | creating blizzard conditions with blinding wind-
the impacts of driven snow, drifting snow, and extreme cold
severe winter temperatures with dangerous wind chills. These
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storms and storms are considered deceptive killers, because

Nor’easter most deaths and other impacts or losses are
weather events. | indirectly related to the storm. Heavy snow can
immobilize a region and paralyze Bridgewater,
shutting down its transportation network, stopping
the flow of supplies, and disrupting medical and
emergency services. 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.

e Currently the most frequently occurring
natural hazard in the state.

* High snowfall and ice storms are greater in
high elevations of Western and Central
Massachusetts, while coastal areas are more
vulnerable to nor’easters.

¢ Increase in the intensity and frequency of
extreme weather events as the climate
changes may include more nor’easters and
higher precipitation amounts during winter
storms.

Invasive Species

This is a new hazard identified over the course of the
MVP CRB workshop process. The team

Geographic-
Ogtaphie recommends the Town stay abreast of regional and
specific location . )
state-wide efforts to understand and mitigate the
cannot be

spread of invasive species.
¢ Risk to native or minimally managed
ecosystems has increase as dispersion of
exotic species has increased.
e Changes in temperature and precipitation
may increase changes of a successful invasion
of non-native species.

Bridgewater is
not vulnerable to | The effects of landslide are localized, and it is
landslides due to | difficult to determine Bridgewater populations

identified, the
entire area is
equally at risk to
the impacts of
Invasive Species.
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its generally flat | vulnerable to landslides. Frequency every other year
topography. in MA.

e Areas with unstable slopes are most
vulnerable.

e Secondary impacts such as road closures can
have a significant impact on communities.

e More frequent and intense storms will result
in more frequent soil saturation conditions
that are conducive to landslides.

Earthquake

10-15% chance of a Mag 5 event in 10-year period.
Earthquakes represent a very low-frequency, serious
severity hazard for Bridgewater. Based on historical
events, earthquakes in the region will likely be in the

Geographic-
. g Phie 2-3 magnitude range. According to the USGS,
specific location .
earthquake damage usually occurs with earthquakes
cannot be . . . .
. e in the 4-5 magnitude range. Widespread major
identified the .
. . property damage, major infrastructure damage,
entire area 1s ; . .
. essential services are interrupted from several hours
equally at risk to - . i
. to several days, many injuries and/or fatalities.
the impacts of .
e Cannot be predicted.
earthquake o .
e Probability of a magnitude 5.0 or greater
events.

earthquake centered in New England is
about 10-15% in a 10-year period.

e Tall buildings, high population, and soil
characteristics contribute to vulnerability.

Emerging Hazards, Pandemics

Geographic- Living Document — COVID-19 Recovery ongoing.
specific location
cannot be
identified as the
entire area is
equally at risk to
the impacts of
Pandemics.
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The following Table summarizes the frequency and severity of hazard risks for Massachusetts
and Bridgewater. Only hazards identified as significant were included. Hazards not identified
for inclusion at this time may be addressed during future evaluations and updates.

Severity

e Minor: Limited and scattered property damage; limited damage to public infrastructure
and essential services not interrupted; limited injuries or fatalities.

e Serious: Scattered major property damage; some minor infrastructure damage; essential
services are briefly interrupted; some injuries and/or fatalities.

e 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.

e Catastrophic: Property and public infrastructure destroyed; essential services stopped;
numerous injuries and fatalities.

Table 32: Hazards Risk Summary

Natural Frequency Severity
Hazard

Inland Flooding

Substantial 2.61 per year* | Serious Serious

every 3™ year
Bridgewater Bridgewater
gets averages 51
precipitation, inches of rain,
on average, on average,
121 days per per year
year. March is making it one
the wettest of the wettest
month in places in
Bridgewater Massachusett
with 5.2 inches s. The US
of rain. There average is 38
were 13 flash inches per
flood events in year.
Plymouth
County from
2000-2021
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1% any given
month

Since 1994, there
have been 33
cold weather
events within
the State,
ranging from
Cold/Wind Chill
to Extreme
Cold/Wind Chill
events.

There were 43
warm weather
events (ranging
from Record
Warmth/Heat to
Excessive Heat
events) in
Massachusetts

resulting from
heavy rain.

Based on
historical
precipitation
data analyzed
in the Drought
Management
Plan, there is
approximately
an 8% chance
of a Watch
level drought
occurring in
any given

month.

The
probability of
future extreme
heat and
extreme cold is
“high”, or
between 40
and 70 percent
in any given
year.

There have
been two
extreme cold
events in the
past ten years,
which caused
no deaths, no
injuries, or

Minor

Serious

High, low, and
average
temperatures in
Massachusetts
are all likely to
increase
significantly
over the next
century because
of climate
change.

In Bridgewater,
there are 140.9
days annually
when the
nighttime low

Minor

Extreme Temperatures

Serious

The NE CASC
data support
the trends of
an increased
frequency of
extreme hot
weather
events and a
decreased
frequency of
extreme cold
weather
events.
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Tornados

between 1995
and 2018, the
most recent of

which occurred
in July 2013.

In 2012,
Massachusetts
temperatures
broke 27 heat
records.

Massachusetts
experiences an
average of 1.7
per year.

property

damage.

This is an
average of one
event every 5
years. *

There were 2
recorded
events of
excessive heat.
This is an
average of 1
per decade. *

There was 1
reported
tornado in
Plymouth on
White Horse
Beach. *

temperature
falls below
freezing, which
is colder than
most places in
Massachusetts.

Serious

Massachusetts
ranks 35t
among the
states for
frequency of
tornados, 14th
for the
frequency of
tornados per
square mile,
and 12t for cost
of damage.

Serious
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Extreme Wind/Thunderstorms

Massachusetts | There were 53 | Minor Minor
experiences 20- | Thunderstorm
30 and wind Extreme Projected
Thunderstorms | events in precipitation increase in
annually; 43.5 Plymouth projections temperatures
high wind County. * indicate due to climate
events annually. increased change will

precipitation increase the

will occur in probability of

every county future

and the thunderstorm

probability of events.

future

thunderstorm

events is

anticipated to

increase.

Wildfires

1 notable event | No notable Minor Minor
per year event in recent
years. Massachusetts | Plymouth and
is likely to Barnstable
experience at Counties are
least one most

; ok event/year with | vulnerable
’ , y noteworthy due to their
e damages. vegetation,
. sandy soils,
A and wind
conditions.

Projected
increase in
seasonal
drought and
warmer
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Severe Winter St

One every two
years in MA.

Hurricane and Tropical Storms

No notable
event in recent

years.

orm and Nor’easter

One notable
event per year
in MA.

There were 51
Winter Storm
events in
Plymouth
County.
Bridgewater
averages 36
inches of snow
per year which
means it is less
snowy than
most places in
Massachusetts.
The US
average is 28
inches of snow
per year.

Serious

Minor

Increase in the
intensity and
frequency of
extreme
weather events
as the climate
changes may
include more
nor’easters and
higher
precipitation
amounts during
winter storms.

temperatures
will increase
the risk of
wildfire.

Serious

Minor
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Increased rates
of global trade
and travel have
created new
pathways for
the dispersion
of exotic species,
increasing the
frequency with
which these
species are
introduced.

Invasive
species are a
widespread
problem in
Massachusetts
and
throughout the
country.
Because plant
and animal life
are so
abundant
throughout the
Commonwealt
h, the entire
area is exposed
to the invasive
species hazard.

Minor

esearch has Earthquakes Serious
found that the represent a
probability of a | very low- Cannot be
magnitude 5 or | frequency, predicted and
greater serious may occur at
earthquake severity any time.
centered hazard for
somewhere in Bridgewater.
New England in | Based on
a 10-year period | historical
is about 10-15%. | events,

earthquakes in
the region will
likely be in the
2-3 magnitude
range.

Invasive Species

Minor

Earthquake
R

Serious

189 1 Page




The Massachusetts frequency assessment is based on data in the SHMCAP. The Bridgewater
frequency assessment reflects data from the National Climatic Data Center (NOAA) for
Plymouth County*, from the SHMCAP** and from the MVP Core Team™***.
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Previous Federal/State Disasters

Since 1978, there have been 26 natural hazard events that triggered federal or state disaster declarations that included Plymouth

County. These are listed in the Table below. Most of these events involved flooding, while others were due to hurricanes or

nor’easters, and severe winter weather.

Table 33: Presidentially Declared Disasters, 1978 to 2018

Disaster Name & Disaster Date of Event Declared Areas
Declaration Number Declaration
Number
Blizzard & Snowstorms EM-3059 Feb 7, 1978 Statewide
MA

Coastal Storm, Flood, DR-546 MA Feb 6, 1978 Statewide

Ice & Snow

Hurricane Gloria MA DR-751 Sept. 27, 1985 Statewide

Hurricane Bob MA DR-914 August 1991 Counties of Barnstable, Bristol, Dukes, Essex, Hampden, Middlesex,
Plymouth, Nantucket, Norfolk, Suffolk

Severe Coastal Storm DR-920 October 1991 Counties of Barnstable, Bristol, Dukes, Essex, Hampden, Middlesex,

(The Perfect Storm) Plymouth, Nantucket, Norfolk, Suffolk

MA

Winter Coastal Storm DR-975 December 1992 Counties of Barnstable, Dukes, Essex, Plymouth, Suffolk

MA

March Blizzard EM-3103 March 1993 Statewide

Blizzard DR-1090 January 1996 Statewide

Severe Storms, Flood DR-1142 October 20, 1996 Counties of Essex, Middlesex, Norfolk, Plymouth, Suffolk

MA

Heavy Rain, Flood MA  DR-1224 June 1998 Counties of Bristol, Essex, Middlesex, Norfolk, Suffolk, Plymouth,
Worcester

Severe Storms, Flood DR-1364 March 2001 Counties of Bristol, Essex, Middlesex, Norfolk, Suffolk, Plymouth,

MA Worcester

Snow MA EM-3165 April 2001 Statewide
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Snowstorm
Snowstorm

Blizzard
Hurricane Katrina
Severe Storms,
Flooding

Severe Storm, Inland,
Coastal Flooding
Severe Storms,
Flooding

Severe Storms,
Flooding MA
Hurricane Earl MA

Tropical Storm Irene

Hurricane Sandy

Severe Winter Storm,
Snowstorm and
Flooding

Severe Winter Storm,
Snowstorm, Flooding
MA

Severe Winter Storm
and Flooding

EM-3175 February 2003
EM-3191 December 2003

EM-3201 January 2005
EM-3252 August 2005
DR-1614 October 2005
DR-1701 April 2007
DR-1813 December 2008
DR-1895 March/April 2010

EM-3315 September 2, 2010

EM-3330 August 2011

EM- October/November
3350/DR- 2012
4097

DR-4110 February 2013

DR-3214 January 26-28, 2015

DR-4372 March 2, 2018

Statewide

Barnstable, Berkshire, Bristol, Essex, Franklin, Hampden, Hampshire,
Middlesex, Norfolk, Plymouth, Suffolk, Worcester

Statewide

Statewide

Statewide

Statewide

Statewide

Bristol, Essex, Middlesex, Suffolk, Norfolk, Plymouth, Worcester
Worcester, Middlesex, Essex, Suffolk, Norfolk, Bristol, Plymouth,
Barnstable, Dukes, Nantucket

Barnstable, Berkshire, Bristol, Dukes, Franklin, Hampden,

Hampshire, Norfolk, Plymouth
Barnstable, Bristol, Dukes, Nantucket, Plymouth, Suffolk

Statewide

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

Barnstable, Dukes, Nantucket

Essex, Norfolk, Plymouth, Bristol, Barnstable, Nantucket

Source: MA State Hazard Mitigation and Climate Adaptation Plan, 2018; FEMA 2019, FEMA Disasters, 2020
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Hazard Events Since the Last Plan Was Developed

B2. Does the Plan include information on previous occurrences of hazard
events and on the probability of future hazard events for each jurisdiction?
(Requirement §201.6©(2)(i))

Since the May 2015 Natural Hazard Mitigation Plan for the Old Colony Region, Bridgewater has experienced the following hazards
events, as depicted in the Tables below.

Table 34: Flash Flood 2015-2020

LOCATION PROPERTY HAZARD FLASH FLOOD CAUSE
DAMAGE
(Numbers)
LONG POND 9/18/2018 0 Flash Flood Heavy Rain
MANOMET 7/12/2019 70,000 Flash Flood Heavy Rain
BROCKTON 06/28/2020 0 Flash Flood Heavy Rain
BROCKTON HTS. 06/28/2020 6,000 Flash Flood Heavy Rain

Table 35: Flooding Events 2015-2020

LOCATION PROPERTY |SVVAND) FLOOD CAUSE
DAMAGE
(Numbers)
Plymouth ARPT 5/31/2015 Flood Heavy Rain
Tremont 7/28/2015 15,000 Flood Heavy Rain
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Marion
Plymouth

Five Corners
Scituate
Whitman
Parkwood Beach
Stanley

East Weymouth
Kingston
Nameloc Heights
Kingston

West Hingham
Kingston

East Marion
Brockton Heights
Montello

9/10/2015
10/29/2015
5/30/2016
4/1/2017
4/6/2017
6/24/2017
10/25/2017
10/25/2017
10/29/2017
1/12/2018
11/3/2018
4/15/2019
7/12/2019
7/22/2019
9/2/2019
9/2/2019

5,000
5,000
1,000

1,000

1,000
1,000

Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood

Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain
Heavy Rain

Table 36: Drought 2015-2020

Date Area Affected Recurrence Remarks Reference

Interval (years)

Jul 2016 — Apr 2017 Statewide - Level 3 drought (out of 4 levels) DCR 2017

Table 37: Plymouth County Extreme Cold and Wind Chill Occurrences, 2015 through 2020

Date Deaths Injuries Damage
02/16/2015 0 0 0
02/14/2016 0 0 0
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Table 38: Excessive Heat Events 2015-2020

Date Location Event Type Remarks

07/03/2018 Eastern Plymouth Excessive Heat The Automated Surface Observing System platform at
Marshfield Municipal Airport reported a Heat Index of
107 from 2:30 PM EST to 5:30 PM EST.

Table 39: Winter Storm, Nor'easter Events 2015-2020

Date of Event Type Losses/Impacts
Event
1/26/2015 Blizzard An historic winter storm brought heavy snow to southern New England with blizzard
Heavy Snow conditions to much of Rhode Island and eastern Massachusetts, beginning during the day on
Monday, January 26 and lasting into the early morning hours of Tuesday, January 27. Some of

Eighteen to the highest totals reported include Hudson, MA (36 inches), Acton, MA (34 inches), Thompson,
twenty-two CT (33.5 inches), and Methuen, MA (31.5 inches). Much of southeast Massachusetts and the
inches of snow rest of Rhode Island received one to two feet of snow. Totals dropped off dramatically west of
fell across the Connecticut River Valley where totals of 4 to 8 inches were observed. The storm was well-
southern forecast, with Blizzard Watches and Winter Storm Watches issued 2 days before the snow
Plymouth began. Low pressure tracked northeast from the Carolinas and strengthened rapidly as it
County. slowly passed southeast of Nantucket on Monday evening, January 26. All the precipitation

fell as snow with this storm. At its peak, snowfall rates of 2 to 3 inches per hour were common.
In Massachusetts, blizzard conditions were officially reported in Marshfield (14 hours),
Hyannis (13 hours), Nantucket (11 hours), Boston (9 hours), Chatham (9 hours), Worcester (7
hours), and Beverly (3 hours).

Daily snowfall records were set for January 27 in Boston (22.1 inches, previous record 8.8

inches in 2011), Worcester (31.9 inches, previous record 11.0 in 2011), and Providence (16.0
inches, previous record 6.7 inches in 2011).
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The Blizzard of January 2015 produced extraordinarily strong winds late Monday into Tuesday
near the Massachusetts and Rhode Island coasts where gusts of 50 to 65 mph were common.
Gusts reached hurricane force at a few locations in Massachusetts including Nantucket (78
mph), Chatham (75 mph), and Aquinnah (74 mph). Significant coastal flooding occurred
along the Massachusetts east coast, mainly south of Boston. Due to a north-northeast wind
around the time of the early morning high tide, Boston’s north shore was spared to some
degree with mostly minor impacts. North and east facing coastlines from Hull to Chatham as
well as Nantucket experienced moderate to major coastal flooding with some areas
experiencing inundation more than 3 feet and pockets of structural damage, especially where
sea walls and other protective devices were compromised. Severe erosion was reported along
portions of the coastline south of Boston. The Sandwich area was especially hard hit with
erosion because of strong onshore winds by the time of the early morning high tide. Very
preliminary estimates indicate that the coastal impact along the eastern Massachusetts coast
south of Boston was generally comparable to but in a few locations a little greater than the
February 2013 Blizzard.

Residents had to be evacuated from neighborhoods in Hull and Scituate. The governor of
Massachusetts declared a travel ban that began on January 27th at midnight and was lifted
county-by-county as conditions allowed. Power outages were few (limited mainly to Cape Cod
and the Islands) but had a high impact as all power was out on the island of Nantucket. Logan
International Airport was closed through 6 am January 28th. A total of 116 cities and towns
declared local states of emergency during this storm, activating their Emergency Operations
Centers. Most Amtrak, ferry, train, and bus service were suspended for January 27th, prior to
the storm. Over 40 shelters opened, serving a total of 450 individuals. Two fatalities were
reported because of this storm: a 97-year-old man who died while trying to clear a carbon
dioxide vent at his home in Yarmouth and a 53-year-old man in New Bedford who died while
snow blowing his neighbor’s driveway. President Obama issued a federal disaster declaration
for the eastern parts of Massachusetts for this storm, allowing federal assistance for
emergency work and repairs to facilities damaged by the storm.

2/2/2015  Heavy Snow Low-pressure passed south of New England bringing snow and gusty winds to much of
Southern New England. Up to a foot and a half of snow fell on much of eastern Massachusetts.
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2/8/2015

2/14/2015

Five to fourteen
inches of snow
fell across east
coastal
Plymouth
County.
Nor’easter

Heavy Snow
Eight to ten
inches of snow
fell across south
coastal
Plymouth
County.

Near blizzard
conditions
occurred across
much of eastern
Massachusetts

Heavy Snow
Eleven to
eighteen inches
of snow fell
across southern
Plymouth
County.

This came just one week after a blizzard (January 27) brought over two feet of snow to the same
area. This set a 7-day record snowfall (40.2 inches) in the city of Boston.

A clipper low moved across southern Quebec on February 7. This was followed by low
pressure moving east from the Great Lakes on February 8. On February 9 & 10, low pressure
moved off the mid-Atlantic coast becoming a nor’easter as it approached southern New
England. This all resulted in a long duration snowstorm that dumped up to a foot and a half of
snow across southern New England. The weight of this snowfall, on top of the two feet of
snow many locations received two weeks prior resulted in several roofs collapsing.

Low pressure off the Delmarva peninsula intensified rapidly as it moved northeastward. Its
path just southeast of Nantucket brought heavy snow to all southern New England and
blizzard conditions and coastal flooding to coastal areas. Near blizzard conditions occurred
across much of eastern Massachusetts. This was the latest in a series of snowstorms that piled
nearly 60 inches of snow on the city of Boston in barely three weeks. This amount of snow in
such a short amount of time wreaked havoc on much of eastern Massachusetts. School and
work for some employees were delayed or even cancelled, plowing, and shoveling became
nearly impossible, and the Massachusetts Bay Transit Authority reduced or even cancelled
services more than once during the winter snow blitz. The MBTA commuter rail and subway
lines were plagued with delays and cancellations that lasted until the end of March. The large
amount of snow combined with wintry, frigid temperatures resulted in snow piling up on
roofs and numerous (250) roof collapses were reported to emergency management and to the
National Weather Service in the days after this snowstorm. Fortunately, no injuries to humans
were reported. In barn collapses in Stoughton and Andover, a total of 40 horses were trapped
and rescued. In another who would have guessed scenario, a falling icicle ruptured a gas line
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3/5/2015

1/23/2016

2/5/2016

Heavy Snow

About nine
inches of snow
fell across
southern
Plymouth
County.

Heavy Snow

Seven to thirteen
inches of snow
fell across south
coastal
Plymouth
County.

Wet, Heavy
Snow

One to ten
inches of snow
fell across
eastern
Plymouth
County.

causing an explosion at the Duxbury House, an Alzheimer's care facility in Duxbury. No one
was injured. There were several indirect fatalities related to the snow. These include: a 57-
year-old man who died shoveling snow, a 57-year-old woman hit by a snowplow, and a 60-
year-old man hit by a snowplow.

Low-pressure moved along a cold front stalled south of southern New England, bringing
accumulating snow to much of the region. Snow was focused along the south coasts of
Massachusetts and Rhode Island, including Cape Cod and the islands. This snow, in addition
to record snow received during the month of February resulted in a roof collapse at a Dollar
Tree store in Holden. No estimate of damage was able to be found.

Strong, gusty winds occurring simultaneously made snow difficult to measure. Low pressure
intensified as it moved off the coast of North Carolina and tracked northeastward, passing
south of southern New England. This brought accumulating snow to areas south of Interstate
90 in Massachusetts, including Connecticut and Rhode Island. In addition, strong, damaging
winds accompanied the snow. With bare trees, there was remarkably little damage associated
with winds that gusted near hurricane force at times.

In addition, a tree was downed on Route 3 north just north of exit 11 in Duxbury. In
Marshfield, trees and wires were downed on Union Street, Moraine Street, Summer Street,
Ferry Street, Flagger Drive, Pleasant Street, South River Street, and Highland Street. A tree and
wires were downed on King Road in Kingston. Trees and wires were downed on Tremont
Street, Chandler Street, and Summer Street in Duxbury. In Norwell, trees and wires were
downed throughout town, including on Stetson Road. Trees were downed on Patriot Circle,
Janet Street, and Summer Street in Plymouth.

Low pressure traveling along a cold front stalled south of southern New England brought
heavy rain, which changed over to heavy snow as temperatures dropped. This snow was
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2/8/2016

4/4/2016

03/13/2018

Blizzard
Heavy Snow

Seven to nine
inches of snow
fell across
southern
Plymouth
County.
Heavy Snow

Six to seven
inches of snow
fell across
southern
Plymouth
County.
Blizzard

From ten to
fifteen inches of
snow fell on
Southern
Plymouth
County.

extraordinarily wet and heavy, bringing down trees and wires across portions of southern New
England. Power outages reached a peak of approximately 107,000 customers without power in
Massachusetts during the peak of the storm, mainly across eastern Massachusetts.

A powerful low-pressure system tracked up the east coast, passing southeast of Southern New
England. This storm brought heavy snow and gusty winds, resulting in blizzard conditions
along the Massachusetts east coast.

Low-pressure approaching from the west brought warm air advection over an anomalously
cold air mass at the surface. This resulted in another round of early April snow across much of
southern New England.

From 6:32 AM EST to at least 9:30 AM EST, frequent wind gusts above 35 mph were measured
by the Automated Surface Observing System at Plymouth Municipal Airport, leading to
blizzard conditions through this period.
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Table 40: High Wind Events 2015-2020

DATE PROPERTY HAZARD MAG DEATHS INJURIES DATE PROP MAG DEATHS INJURIES
DAMAGE DAMAGE

(Numbers) (Numbers)

12/15/2016 2,200 High 50 0 0 1/24/2019 - 56 0

_

E

0
1/23/2017 5,000 High 50 0 0 2/25/2019 46,000 58 0 0
Wind
3/14/2017 18,000 High 50 0 0 10/17/2019 - 53 0 0
Wind
10/24/2017 10,000 High 50 0 0 10/17/2019 - 53 0 0
Wind
10/29/2017 10,000 High 70 0 0 10/17/2019 800 50 0 0
Wind . I B
3/2/2018 40,000 High 76 1 0 10/17/2019 800 50 0 0
Wind



3/2/2018

i
i

10/27/2018

5,000

30,000

High
Wind

High

Wind

11/1/2019

2/7/2020

1,000

15,000

11/3/2018

i

12/21/2018

500

7,000

High
Wind

o

High

Wind

2/7/2020

4/13/2020

3,000

700

4/13/2020

1,000

High
Wind

51
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Sectors Assessed

Several key sectors were evaluated as part of the risk assessment for each of the hazards
profiled in the sections below. These sectors are introduced here and are included in the hazard
profiles where appropriate and where sufficient data allowed.

The geographical size of the region is 28 square miles and
contains 375 census blocks. There are over 8,000 households
Populations | in the region and a total population of 26,563 people (2010
Census Bureau data).

For essential facilities, there are no hospitals in the region.
There are 2 Police Station, 2 Fire Stations and 6 schools, and
2 emergency operation facilities.

Government | The Critical Facilities list identifies 99 Critical facilities

) D 1] provide indispensable service that enables the continuous
operation of critical business and government functions,

and is critical to human health and safety, or economic

security.

There are an estimated 7,254 buildings in the region with a
total building replacement value (excluding contents) of
$3,413 million dollars. Approximately 92% of the buildings
Built (and 82.51% of the building value) are associated with
Environment | residential housing. Direct building losses are the estimated
costs to repair or replace the damage caused to the building
and its contents.

The Natural Resources and Environment sector includes

Natural )
land-based assets owned by the Town of Bridgewater and
Resources
the Commonwealth.
and
Environment
The components in the economy sector include economic
loss resulting from damage to critical assets, the built
environment, municipal resources, natural resources, and
other sectors. Many sectors of the economy are dependent
Economy

on the integrity of natural resources. Business interruption
losses are the losses associated with inability to operate a
business because of the damage sustained during a natural
hazard event. Business interruption losses also include
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temporary living expenses for those people displaced from
their homes.

Populations

For each hazard, the impacts on human health, particularly vulnerable populations were
evaluated and incorporated into each hazard profile. Vulnerability is influenced by three
factors: exposure or contact with the hazard; sensitivity or degree to which people or
communities are affected by the exposure to the hazard; and capacity to adapt or the ability of
communities, institutions, or people to adjust and respond to and recover from potential

hazards.

Humans are vulnerable to environmental extremes of temperature, pressure, and chemical
exposures that can cause death, injury, and illness. For any hazard agent — water, wind,
ionizing radiation, toxic chemicals, infectious agents — there often is variability in the
physiological response of the affected population. That is, given the same level of exposure,
some people will die, others will be severely injured, still others slightly injured, and the rest
will survive unscathed. Typically, the most susceptible to any environmental stressor will be

the very young, the very old, and those with weakened immune systems.

Vulnerable Populations

The disproportionate susceptibility of some social groups to the impacts of hazards. These
impacts could include death, injury, loss, or disruption of life or livelihood. Social vulnerability
also affects a population’s resilience: ability to adequately recover from or avoid impacts.
Vulnerability is a function of demographic characteristics of the population, as well as
environmental and community conditions such as healthcare provision, social capital, access to

social networks, and social isolation.
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Social Vulnerability
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Figure 9: Potential Impacts of Climate Change on Physical, Mental, and Community Health
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Accounting for the needs of socially vulnerable populations remains a distinct challenge in
climate adaptation planning and implementation efforts. The central point of the social

vulnerability perspective is that, just as people’s occupancy of hazard prone areas and the
physical vulnerability of the structures in which they live and work are not randomly
distributed, neither is social vulnerability randomly distributed — either geographically or
demographically. Thus, just as variations in structural vulnerability can increase or decrease

204 I Page



the effect of hazard exposure on physical impacts (property damage and casualties), so too can
variations in social vulnerability. Social vulnerability varies across communities and across
households within communities. It is the variability in vulnerability that is likely to be of
greatest concern to local emergency managers because it requires that they identify the areas
within their communities having population segments with the highest levels of social
vulnerability.

Government

The government sector includes such municipal or state-owned assets such as transportation
(e.g., roads, bridges, and rail), buildings, landholdings, and other infrastructure, such as pump
stations and dams.

For essential facilities, there are 4 schools, 2 fire stations, 1 police station, and 2 emergency
operation facilities. With respect to high potential loss facilities (HPL), there are no dams
identified within the inventory. The inventory also includes 1 hazardous material site, no
military installations, and no nuclear power plants.

It is also important to recognize the financial impacts of recovery (in addition to the financial
impacts of emergency response) on local government. Costs must be incurred for tasks such as
damage assessment, emergency demolition, debris removal, infrastructure restoration, and re-
planning-stricken areas. In addition to these costs, there are decreased revenues due to loss or
deferral of sales taxes, business taxes, property taxes, personal income taxes, and user fees.

Political Impacts. There is substantial evidence that disaster impacts can cause social activism
resulting in political disruption, especially during the seemingly interminable period of disaster
recovery. The disaster recovery period is a source of many victim grievances, and this creates
many opportunities for community conflict. Victims usually attempt to recreate preimpact
housing patterns, but it can be problematic for their neighbors if victims attempt to site mobile
homes on their own lots while awaiting the reconstruction of permanent housing. Conflicts
arise because such housing usually is considered blight on the neighborhood and neighbors are
afraid the “temporary” housing will become permanent. Neighbors also are pitted against each
other when developers attempt to buy up damaged or destroyed properties and built multi-
family units on lots previously zoned for single family dwellings. Such rezoning attempts are a
major threat to the market value of owner-occupied homes but tend to have less impact on
renters because they have less incentive to remain in the neighborhood.

Attempts to change prevailing patterns of civil governance can arise when individuals sharing a
grievance about the handling of the recovery process seek to redress that grievance through

collective action. Existing community groups with an explicit political agenda can expand their
membership to increase their strength, whereas community groups without an explicit political
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agenda can extend their domains to include disaster-related grievances. Alternatively, new
groups can emerge to influence local, state, or federal government agencies and legislators to
take actions that they support and to terminate actions that they disapprove. Usually,
community action groups pressure government to provide additional resources for recovering
from disaster impact but may oppose candidates’ re-elections or even seek to recall some
politicians from office.

The Built Environment

Structural vulnerability arises when buildings are constructed using designs and materials that
are incapable of resisting extreme stresses (e.g., high wind, hydraulic pressures of water, seismic
shaking) or that allow hazardous materials to infiltrate into the building. The construction of
most buildings is governed by building codes intended to protect the life safety of building
occupants from structural collapse — primarily from the deal load of the building material
themselves and the live load of the occupants and furnishings — but do not necessarily provide
protection from extreme wind, seismic, or hydraulic loads. Nor do they provide an
impermeable barrier to the infiltration of toxic air pollutants.

The geographical size of the region is 15.75 square miles and contains 2 census tracts. There are
over 3,000 households in the region which has a total population of 10,209 people (2010 Census
Bureau data). There are an estimated 3,000 buildings in the region with a total building
replacement value (excluding contents) of 1,471 (millions of dollars). Approximately 92.00
percent of the buildings (and 83.00% of the building value) are associated with residential
housing. In terms of building construction types found in the region, wood frame construction
makes up 88 percent of the building inventory. The remaining percentage is distributed
between the other general building types.

The built environment section includes all municipal structures in Bridgewater, including
critical facilities owned by the municipality and critical infrastructure sectors that provide or
link to key lifeline services, social welfare, and economic development. The critical facilities
assessed were derived from a combination of a Critical Facilities List. Critical infrastructure
sectors that were qualitatively assessed and where information was available include:

e Agriculture (farms, land, crops, livestock, and operations)

¢ Energy (production, transmission, storage, and distribution, including power plants,
substations, electric lines, natural gas systems, and fuel systems)

e Public safety (including public safety facilities and communications)

e Public health (including public health facilities and services provided)

e Transportation (including roads, highways, bridges, tunnels, subways, commuter and
commercial rail, ferries, buses, airports, and ports)
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e Water infrastructure (including water sources, pump stations, storage tanks, or
reservoirs, distribution systems, and drinking water)

Perhaps the most significant structural impact of a disaster on a stricken community is the
destruction of households’” dwellings. Such an event initiates what can be a very long process of
disaster recovery for some population segments. People typically pass through four stages of
housing recovery following a disaster * The first stage is ermergency shelter, which consists of
unplanned and spontaneously sought locations that are intended only to provide protection
from the elements, typically open yards, and cars after earthquakes (Bolin & Stanford, 1991,
1998). The next step is temporary shelter, which includes food preparation, and sleeping facilities
that usually are sought from friends and relatives or are found in commercial lodging, although
“mass care” facilities in school gymnasiums or church auditoriums are acceptable as a last
resort. The third step is temporary housing, which allows victims to re-establish household
routines in nonpreferred locations or structures. The last step is permanent housing, which re-
establishes household routines in preferred locations and structures.

Particularly significant are the problems faced by lower income households, which tend to be
headed disproportionately by females and racial/ethnic minorities. Such households are more
likely to experience destruction of their homes because of preimpact locational vulnerability.
The homes of these households are more likely to be destroyed because the structures were
built according to older, less stringent building codes, used lower quality construction materials
and methods, and were less well-maintained (Bolin & Bolton, 1986). Because lower income
households have fewer resources on which to draw for recovery, they also take longer to
transition through the stages of housing, sometimes remaining for extended periods of time in
severely damaged homes (Girard & Peacock, 1997).

Estimates of losses to the built environment are prone to error. Damage estimates are most
accurate when trained damage assessors enter each building to assess the percent of damage to
each of the major structural systems (e.g., roof, walls, floors) and the percentage reduction in
market valuation due to the damage. Early approximate estimates are obtained by conducting
“windshield surveys” in which trained damage assessors drive through the impact area and
estimate the extent of damage that is visible from the street, or by conducting computer
analyses using HAZUS (National Institute of Building Sciences, 1998). These early approximate
estimates are especially important in major disasters because detailed assessments are not
needed in the early stages of disaster recovery and the time required to conduct them on many
damaged structures using a limited number of qualified inspectors would unnecessarily delay
the community recovery process.

48 Quarantelli, 1982
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Natural Resources and Environment

The natural resources and environment sector include key habitats and natural landscapes
documented in the BioMap 2 (Conserving the Biodiversity of Massachusetts in a Changing
World) and Areas of Critical Environmental Concern, as well as species identified in the 2017
Bridgewater Open Space and Recreation Plan approved by DCR through 2022.

Agricultural vulnerability. Like humans, agricultural plants and animals are also vulnerable to
environmental extremes of temperature, pressure, chemicals, radiation, and infectious agents.
Like humans, there are differences among individuals within each plant and animal population.
However, agricultural vulnerability is more complex than human vulnerability because there is
a greater number of species to be assessed, each of which has its own characteristic response to

each environmental stressor.

Other important physical impacts from disasters include damage or contamination to cropland,
rangeland, and woodlands. Such impacts may be well understood for some hazard agents but
not others. There also is concern about damage or contamination to the natural environment
(wild lands0 because these areas serve valuable functions such as damping the extremes of river
discharge and providing habitat for wildlife. In part, concern arises from the potential for
indirect consequences such as increased runoff and silting of downstream riverbeds, but many
people are concerned about the natural environment simply because they value it for its own
sake.

Economy

Economic impacts include economic loss resulting from damage to critical facilities, the built
environment, municipal resources, natural resources, and other sectors. Many sectors of the
economy are dependent on the integrity of natural resources. For example, if a major recreation
area is damaged beyond repair by a storm, that property will no longer attract tourists and the
local economy may experience a loss of revenue from tourism and recreation.

The property damage caused by disaster impact creates losses in asset values that can be
measured by the cost of repair or replacement. Disaster losses in United States are initially
borne by the affected households, businesses, and local government agencies whose property is
damaged or destroyed. However, some of these losses are redistributed during the disaster
recovery process. For insured property, the insurers record the amount of the deductible and
the reimbursed loss, but uninsured losses are not recorded so they must be estimated,
sometimes with questionable accuracy.

The ultimate economic impact of a disaster depends upon the disposition of the damaged
assets. Some of these assets are not replaced, so their loss causes a reduction in consumption
(and, thus, a decreased in the quality of life) or a reduction in investment (and, thus, a decrease
in economic productivity). Other assets are replaced, either through in-kind donations (e.g.,
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food and clothing) or commercial purchases. In the latter, the cost of replacement must come
from some source of recovery funding, which generally can be characterized as either
intertemporal transfers (to the present time from past savings) or future loan payments or
interpersonal transfers (from one group to another at a given time). Some of the specific
mechanisms for financing recovery include obtaining tax deductions or deferrals,
unemployment benefits, loans (paying back the principal at low- or no-interest), grants
(requiring no return of principal), insurance payoffs, or additional employment. Other sources
include depleting cash financial assets (e.g., savings accounts), selling tangible assets, or
migrating to an area with available housing, employment, or less risk (in some cases this is done
by the principal wage earner only).

Climate Change Risk Assessment

Climate, consisting of patterns of temperature, precipitation, humidity, wind and seasons, plays
a fundamental role in shaping natural ecosystems and the human economies and cultures that
depend on them. “Climate change” refers to changes over a long period of time.

When scientists talked about global warming in the 1990s, they focused on the average annual
global temperature and sea level rise. Scientists now have more data, better computational
models, and better observations to record and analyze the most significant effects of climate
change. Wildfires, hurricanes, and associated extreme rainfalls, flooding, drought, and heat
waves have all worsened due to climate change, in addition to the increase in global
temperatures and sea level rise.

Climate change observations come from a variety of data sources that have measured and
recorded changes in recent decades and centuries. Climate change projections, however,
predict future climate impacts and, by their nature, cannot be observed or measured. As a
result of the inherent uncertainty in predicting future conditions, climate projections are
generally expressed as a range of possible impacts.

Public health is also being affected: The Centers for Disease Control and Prevention (CDC) has
found that illness from mosquito, tick, and flea bites more than tripled in the United States from
2004-2016. New disease vectors are possible from newly invasive species, such as the Asian
long-horned tick — the first invasive tick in the United States in approximately 80 years.

The Town of Bridgewater, like many communities in Massachusetts, has already been impacted
by and is expected to face further impacts from two major changes: the shift from more heating

days to more cooling days and the increase in the intensity of precipitation events. Some of the

impacts include the following:
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e Services the Town needs to provide to its residents, such as cooling shelters for those
who cannot cool their homes, increased public health awareness and prevention, and
emergency services during and after storm events.

e The viability of agriculture, part of the Town’s economic and historical base evolves
from cranberry production, which faces threats from drought, variable temperatures
during a single season, and pest activity.

e The future of significant natural resources such as ponds, wetlands, and forests that are
threatened by storm damage, drought, invasive pests and plants, and diseases.

The presentation during the public listening sessions reviewed recent climate events and
impacts within Massachusetts and climate projections and potential impacts on Bridgewater.
For example, data for Massachusetts from NOAA Technical Report NESDIS 149-MA (2017) show
average annual temperatures increased almost 3°F between 1900-2014 and the number of days
when the maximum temperature was above 90°F has been consistently above average since the
1990s. The report also noted that all precipitation metrics (e.g., observed extreme precipitation
events) have been highest during the most recent decade of data (2005-2014).

Figure 10: Global Dioxide Concentrations Over Time

|<4— current level

a, atmospheric carbon dioxide had never been above this line

Source: NASA, 2020

The well-established worldwide warming trend of recent decades and its related impacts are
caused by increasing concentrations of carbon dioxide and other greenhouse gases in the earth’s
atmosphere. Greenhouse gases are gases that trap heat in the atmosphere, resulting in a
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warming effect. Carbon dioxide is the most known greenhouse gas; however, methane, nitrous
oxide and fluorinated gases also contribute to warming. Emissions of these gases come from a
variety of sources, such as the combustion of fossil fuels, agricultural production, and changes
in land use. According to the National Aeronautics and Space Administration (NASA), carbon
dioxide concentrations measured about 280 parts per million (ppm) before the industrial era
began in the late 1700s and have risen dramatically since then, surpassing 400 ppm in 2013 for
the first time in recorded history (see Figure 46).

How Climate Change Affects Hazard Mitigation

Climate change will affect the people, property, economy, and ecosystems of Plymouth County
in a variety of ways. Consequences of climate change include increased flood vulnerability and
increased heat-related illnesses. The most important effect for the development of this plan is
that climate change will have a measurable impact on the occurrence and severity of natural
hazards.

An essential aspect of hazard mitigation is predicting the likelihood of hazard events in a
planning area. Typically, predictions are based on statistical projections from records of past
events. This approach assumes that the likelihood of hazard events remains essentially
unchanged over time. Thus, averages based on the past frequencies of, for example, flood are
used to estimate future frequencies: if a river has flooded an average of once every 5 years for
the past 100 years, then it can be expected to continue to flood an average of once every 5 years.

For hazards that are affected by climate conditions, the assumption that future behavior will be
equivalent to past behavior is not valid if climate conditions are changing. As flooding is
generally associated with precipitation frequency and quantity, for example, the frequency of
flooding will not remain constant if broad precipitation patterns change over time. Specifically,
as hydrology changes, storms currently considered to be the 100-year flood might strike more
often, leaving many communities at greater risk. The risk of severe storms and wildfires are all
affected by climate patterns as well. For this reason, an understanding of climate change is
pertinent to efforts to mitigate natural hazards. Information about how climate patterns are
changing provides insight on the reliability of future hazard projections used in mitigation
analysis.
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Techniques and Approaches

This document is considered a “living” document throughout much of the plan update process,

because the methodologies required refinement on receipt and application of referenced data

sets. For hazards whose underlying data has not changed, updates were primarily limited to

data interpretation, inclusion of climate change analysis, and the addition of any recent hazard

occurrences, as appropriate. Asset data required for exposure and vulnerability analysis were

provided by state agencies, as well as the resilientma.org resources.

Hazard Proftile Key Terms

The following definitions apply for terms used in the risk assessment:

Climate Adaptation - Adjustment in natural or human systems in response to actual or
expected climatic stimuli or their effects, which moderates harm or exploits beneficial
opportunities.

Climate Change - A change in the state of the climate that can be identified by statistical
changes of its properties that persist for an extended period, whether due to natural
variability or human activity.

Climate Change Impact - Consequences of climate change on natural and human
systems.

Consequence - The effect of hazard occurrence. Consequence is demonstrated by the
impact on population, physical property (e.g., state facilities, local jurisdiction assets and
general building stock, and critical facilities), responders, operations, the environment,
the economy, and public confidence in state governance.

Critical Facilities — Locations that possess resources that will be needed in a disaster or
hazard, such as police/fire stations, or have high concentrations of vulnerable people,
such as hospitals, nursing homes, and daycare.

Exposure - The extent to which something is in direct contact with natural hazards or
their related climate change impacts. Exposure is often determined by examining the
number of people or assets that lie within a geographic area affected by a natural
hazard, or by determining the magnitude of the climate change impact. For example,
measurements of flood depth outside a building or number of heat waves experienced
by a county are measurements of exposure.

Flood Insurance Rate Map (FIRM) — An official map created by FEMA that graphically
represents the extent of the floodplain for a geographic area and is used for the purpose
of rating the relative risk and subsequent rate of flood insurance policies sold through
the National Flood Insurance Program.
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Hazards — Any natural or manmade event that could harm or otherwise adversely affect
members of the community.

Local Emergency Planning Committees (LEPCs) — work to understand chemical hazards
in the community, develop emergency plans in case of an accidental release, and look
for ways to prevent chemical accidents.

Location - The area of potential or demonstrated impact within the region in which the
analysis is being conducted. In some instances, the area of impact is in a geographically
defined area, such as a floodplain. In other instances, such as for severe weather, there is
no established geographic boundary associated with the hazard, because it can impact
the entire Commonwealth.

Manmade Hazards — Those hazards that are due to human actions (or inaction), such as
a chemical spill, fire, or explosion.

Natural Hazard - Natural hazards are natural events that threaten lives, property, and
other assets. Often, natural hazards can be predicted. They tend to occur repeatedly in
the same geographic locations because they are related to weather patterns or physical
characteristics of an area.

Natural Resources - These are components of natural systems that exist without human
involvement. Key natural resource categories include forested ecosystems, aquatic
ecosystems, coastal ecosystems, wetland ecosystems, and old field ecosystems.
Probability - Probability is used as a synonym for likelihood, or the estimated potential
for an incident to occur.

Risk - The potential for an unwanted outcome resulting from a hazard event, as
determined by its likelihood and associated consequences; and expressed, when
possible, in dollar losses. Risk represents potential future losses, based on assessments
of probability, severity, and vulnerability.

Sensitivity - Sensitivity refers to the impact on a system, service, or asset when exposed
to natural hazards. The level of sensitivity indicates how much or to what extent the
occurrence of a hazard would exceed a critical threshold (if known) for something such
that it would disrupt the ability of the system, service, or asset to continue normal
operation. If the critical threshold is not exceeded, then the sensitivity to a certain hazard
is low, even if it is exposed.

Severity/Extent - The extent or magnitude of a hazard, as measured against an
established indicator (e.g., Richter Scale, Saffir-Simpson Hurricane Scale, or Regional
Snowfall Index).

Tier II Report — A report required annually by FEMA for every facility that stores an
extremely toxic subset hazardous material. The report is an inventory of every
hazardous material on site along with the amount and specific location of it.
Vulnerability - The propensity of predisposition to be adversely affected; for example, as
applied to building performance (functionality), damage, or the number of people
injured. Vulnerability is a function of exposure, sensitivity, and adaptive capacity.
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State Climate Extremes

Element Value Date Location

Maximum Temperature [ [0/ e

Minimum Temperature [EelMa 02/15/1943 Coldbrook

01/12/1981  Chester
01/05/1904 Taunton

| 24-Hour Precipitation  Fliii i e e
29 in. 04/01/1997 Natick
ETET e2in.  01/13/199%  GreatBamington

Source: NOAA State Climate Extremes Committee
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Section 5. Risk Assessment

The risk assessment for the Town of Bridgewater Hazard Mitigation Plan examines the natural

hazards that have the potential to impact the Town, and specific populations that are most

vulnerable to climate impacts and estimates the associated economic losses.

B3. Is there a description of each identified hazard’s impact on the

community as well as an overall summary of the community’s
vulnerability for each jurisdiction? (Requirement §201.6©(2)(ii))

Primary Climate Change Interaction:

Changes in Precipitation

Flood-Related Hazards

Floods are one of the most common natural
hazards in the United States, they can
develop slowly over a period of days or
develop quickly, with disastrous effects that
can be local (impacting a neighborhood or
community) or regional (affecting entire
river basins, coastlines, and multiple
counties or states). A floodplain is defined as
the land adjoining the channel of a river,
stream, ocean, lake, or other watercourse or
water body that becomes inundated with
water during a flood.

Inland flooding is the result of moderate
precipitation over several days, intense
precipitation over a short period, or melting
snowpack. In addition, developed areas that
have impervious areas can contribute to
inland flooding.. 49

Common types of inland flooding include:

e Riverine Flooding - Riverine flooding
often occurs after heavy rain. Areas
of the state with high slopes and
minimal soil cover (such as found in

western Massachusetts) are

49 Massachusetts State Hazard Mitigation and Climate Adaptation Plan, Chapter 4: Risk Assessment, September

2018, Page 4-1.
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particularly susceptible to flash
flooding caused by rapid runoff that
occurs in heavy precipitation events
and in combination with spring
snowmelt, which can contribute to
riverine flooding. Frozen ground
conditions can also contribute to low
rainfall infiltration and high runoff
events that may result in riverine
flooding. Some of the worst riverine
flooding in Massachusetts’ history
occurred  because of  strong
nor’easters and tropical storms in
which snowmelt was not a factor.
Tropical storms can produce
extremely high rainfall rates and
volumes of rain that can generate
high runoff when soil infiltration
rates are exceeded. Inland flooding in
Massachusetts is forecast and
classified by the National Weather
Service’s (NWS) Northeast River
Forecast Center as minor, moderate,
or severe based upon the types of
impacts that occur.

Urban Drainage Flooding - Urban
drainage flooding entails floods
caused by increased water runoff due
to urban development and drainage
systems that are not capable of
conveying high flows. In urban areas,
basement, roadway, and
infrastructure flooding can result in
significant damage due to poor or
insufficient stormwater drainage.
Overbank flooding occurs when
water in rivers and streams flows
into the surrounding floodplain or
into any area of land susceptible to
being inundated by floodwaters from

any source, according to FEMA.
Flash floods are characterized by
rapid and extreme flow of high water
into a normally dry area, or a rapid
rise in a stream or creek above a
predetermined flood level, based on
FEMA definitions.

Overland Sheet Flow - Poorly
drained low-lying areas are a
problem when flooding occurs even
when rainfall is not heavy. Overland
sheet flow occurs primarily in areas
with undefined drainage ways.

Dam Owvertopping - A dam is an
artificial barrier that can impound
water, wastewater, or any liquid
borne material for the purpose of
storage or control of water. There are
two primary types of dam failure:
catastrophic failure, characterized by
the sudden, rapid, and uncontrolled
release of impounded water, or
design failure, which occurs because
of minor overflow events. Dam
overtopping is caused by floods that
exceed the capacity of the dam, and it
can occur because of inadequate
spillway design, settlement of the
dam crest, blockage of spillways, and
other factors.

Beaver Dams or Levee Failure -
Beaver dams obstruct the flow of
water and cause water levels to rise.
Significant downstream flooding can
occur if beaver dams break.

Floodplains - Floodplains by nature
are vulnerable to inland flooding.
Floodplains are the low, flat, and
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periodically flooded lands adjacent
to rivers, lakes, and oceans. These
areas are subject to geomorphic
(land-shaping) and  hydrologic
(water flow) processes. Floodplains
may be broad, as when a river crosses
an extensive flat landscape, or
narrow, as when a river is confined in

a canyon.

e Flooding and Flood-Related Erosion
can result from various types of
ground failures, which include mud
floods and mudflows, and to a much
lesser degree, subsidence,

liquefaction, and fluvial erosion.

Floods can be classified as either flash
floods, which are the product of heavy,
localized precipitation in a short time over a
given location or general floods, which are
caused by precipitation over a longer time in

a river basin.

Intense rainfall may trigger “flash-floods”
which provide little warning (less than 6
hours) before the affected area experiences
flood conditions. Flash floods are “a rapid
and extreme flow of high water into a
normally dry area, or a rapid water level rise
in a stream or creek above a predetermined
flood level, beginning within 6 hours of the
causative event (e.g., intense rainfall, dam
failure). However, the actual time threshold
may vary in different parts of the country.

Ongoing flooding can intensify to flash

50

https://wl.weather.gov/glossary/index.php?wor
d=flash+flood

flooding in cases where intense rainfall
results in a rapid surge of rising flood

waters.. 50

There are several local factors that determine
the severity of a flooding event, including:
stream and river basin topography,
precipitation and weather patterns, recent
soil moisture conditions, amount of
impervious surface area, and the degree of
vegetative clearing. Flooding can also be
influenced by larger, global climate events.
Global warming and climate change are
shifting rainfall and storm patterns, resulting
in increased precipitation and the frequency

of flooding in the region.

Flash flooding events typically occur within
minutes or hours after a period of heavy
precipitation, after a dam or levee failure, or
from a sudden release of water from an ice
jam. Most often, flash flooding is the result
of a slow-moving thunderstorm or the heavy
rains from a hurricane. In rural areas, flash
flooding often occurs when small streams
spill over their banks. @ However, in
urbanized areas, flash flooding is often the
result of clogged storm drains (leaves and
other debris) and the higher amount of
impervious surface areas (roadways,

parking lots, roof tops).

General flooding events may last for several
days.  Excessive precipitation within a

watershed of a stream or river can result in
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flooding particularly when development in
the floodplain has obstructed the natural
flow of the water and/or decreased the
natural ability of the groundcover to absorb
and retain surface water runoff (e.g., the loss
of wetlands and the higher amounts of

impervious surface area in urban areas).

Floodplain Ecosystems

As the name implies, flooding is a
natural and important part of wetland
ecosystems that form along rivers and
streams. Floodplains can support
ecosystems that are rich in plant and
animal species. Wetting the floodplain
soil releases an immediate surge of
nutrients from the rapid decomposition
of organic matter that has accumulated
over time. When this occurs,
microscopic organisms thrive, and
larger species enter a rapid breeding
cycle. Opportunistic feeders
(particularly fish or birds) often utilize
the increased food supply. The
production of nutrients peaks and falls
away quickly, but the surge of new
growth that results endures for some

time.

Species growing in floodplains are markedly
different from those that grow outside
floodplains. For instance, riparian trees

(trees that grow in floodplains) tend to be
very tolerant of root disturbance and grow

quickly in comparison to non-riparian trees.

A floodplain is the relatively flat, lowland
area adjacent to a river, lake, or stream.
Floodplains serve an important function,
acting like a large sponge to absorb and
slowly release floodwaters back to surface
water and groundwater. Over time,
sediments that are deposited in floodplains
develop into fertile, productive farmland
like that found in Bridgewater. In the past,
floodplain areas were also often seen as
prime locations for development. Industries
were located on the banks of rivers for access
to hydropower (e.g., Nathanial Thomas Mill
and Ocean Spray). Residential and
commercial development occurred in
floodplains because of their scenic qualities
and proximity to the water. Although
periodic flooding of a floodplain area is a
natural occurrence, past and current
development and alteration of these areas
will result in flooding that is a costly and
frequent hazard. In addition to damage of
buildings directly in the floodplain,
development can result in a loss of natural
flood storage capacity and can increase the
water levels in water bodies. Flood levels
may then increase, causing damage to

structure not normally in the floodplain.

Inland Flooding (Including Dam Overtopping)
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Potential Effects of Climate Change — Inland Flooding

- ¥ Changes in Precipitation
— More Intense and
Frequent Downpours

More intense downpours often
lead to inland flooding as soils
become saturated and stop
absorbing more water, river flows
rise, and urban stormwater
systems become overwhelmed.
Flooding may occur because of
heavy rainfall, snowmelt or
coastal flooding associated with
high wind and storm surge.

Storms

Extreme Weather —
More Frequent Severe

Climate change is expected to
result in an increased frequency of
severe storm events. This would
directly increase the frequency of
flooding events and could
increase the chance that
subsequent precipitation will
cause flooding if water stages are
still elevated.

Changes in Precipitation
— Episodic droughts.

Vegetated ground cover has been
shown to significantly reduce
runoff. If drought causes
vegetation to die off, this flood-
mitigating capacity is diminished.

Use of historical hydrologic data has long
been the standard of practice for designing
and operating water supply and flood
protection  projects. However, the
hydrologic record cannot be used to predict
changes in frequency and severity of
extreme climate events such as floods.

Climate change is already impacting water

resources, and resource managers have
observed the following:

e Historical hydrologic patterns can no
longer be solely relied upon to
forecast the water future.

e Precipitation and runoff patterns are
changing, increasing the uncertainty
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for water supply and quality, flood
management and ecosystem

functions.

e Extreme climatic events will become

more frequent, necessitating
improvement in flood protection,
drought preparedness and

emergency response.

High frequency flood events (e.g., 10-year
floods) will likely increase with a changing
climate. Scientist’s project greater storm
intensity, resulting in more direct runoff and
flooding. Changes in watershed vegetation
and soil moisture conditions will likewise

change runoff and recharge patterns. As

Figure 11: Annual Precipitation

BLUE HILL OBSERVATORY ANNUAL PRECIPITATION, 1886-2019
TEITEE JLRLESN PSSR TETTTRERET A L L TIT AREEEN ERRIRLELAN LELLRARLAN LLLRR LSS

stream flows and velocities change, erosion
patterns will also change, altering channel
shapes and depths, possibly increasing
sedimentation behind dams, and affecting
habitat and water quality. With potential
increases in the frequency and intensity of
wildfires due to climate change, there is
potential for more floods following fire,
which increase sediment loads and water
quality impacts.

As hydrology changes, what is currently
considered a 100-year flood may strike more
often, leaving many communities at greater

risk.
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Maximum: 180.34 cm (71.00 in), 1998
Minimum: 68.48 cm (26.96 in), 1965
Record Mean: 124.31 cm (48.94 in)

Michael J. lacono, A ic and /Blue Hill Observatory

e 30-year mean rising since mid-20® century.

e More rain expected in warmer climate.

10-Year Mean

30-Year Mean

e Total Precipitation (rain plus melted snow) is increasing +0.60 inch/decade.

e High variability from year to year, upward trend is statistically significant.

e Highest: 71.00” in 1998
e Lowest: 26.96” in 1965
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Inland Flooding (Including Dam Overtopping)

Hazard Location ‘ Extent

The impact of flooding on life, health, and safety is
dependent on several factors, including the severity of the

FIRM
Sle’Znel 4 event and whether adequate warning time is provided to
residents. Exposure includes the population living in or
25023C0183J,2 . .
near floodplain areas that could be impacted should a
5023C0O184J,
flood event occur and those affected by a hazard event.
25023C0O192], . .
Scattered major property damage, some minor
25023C0O19%4]J, | . . . .
infrastructure damage, essential services are briefly
25023C0201J, interrupted, some injuries or fatalities
25023C0202], pred, J '
25023C0203), e Areas that are highly developed or within the
25023C0212], :
floodplain are most vulnerable.
25023C0O213], e More intense and frequent downpours will result
25023C0214J q P

in more frequent flooding and greater area
exposed.

Exposure and Vulnerability by Key Sector

The geographical size of the region is approximately 28
square miles and contains 375 census blocks. The region
contains over 8,000 households and has a total population
of 26,563 people (2010 Census Data).

General At-Risk Populations: Populations living in or
near floodplain areas; people traveling in flooded areas or
living in urban areas with poor stormwater drainage.
Populations
Vulnerable Populations: Populations with low
socioeconomic status who may consider the economic
impacts of evacuating; people over age 65 who may
require medical attention; households with young
children who have difficulty evacuating; populations with
low English language fluency who may not receive or
understand warnings to evacuate.

Flooding can cause direct damage to municipally owned
facilities and result in road closures which increase
emergency response times.

D }D

Government
ﬂ For essential facilities, there are no hospitals in the region
with a zero total bed capacity. There are 6 schools, 2 fire
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stations, 2 police station and 2 emergency operation
centers.

There are 7 transportation systems that include highways,
railways, light rail, bus, and airports. There are 6 utility
systems that include potable water, wastewater, natural
gas, crude and refined oil, electric power, and
communications.

The total value of the lifeline inventory is over 787.00
(millions of dollars). This inventory includes over 36.04
miles of highways, 17 bridges, 581.60 miles of pipes.

Built

+ Environment

There are an estimated 7,254 buildings in the region with a
total building replacement value (excluding contents) of
$3,413 million dollars. Approximately 92.00% of the
buildings (and 82.51% of the building value) are
associated with residential housing.

Natural
Resources and
Environment

While participants noted that existing town wells are well-
protected, there was some concern that the uncapped
landfill/transfer station could possibly leach into water
sources. A risk assessment was identified to better
understand this vulnerability.

Flooding can also affect the health and well-being of
wildlife. Animals can be directly swept away or lose their
habitats to flooding. Floodwaters can also impact habitats
downstream of agricultural operations by dispersing
waste and pollutants from fertilizers. These substances,
particularly organic matter and nutrients can result in
severe impacts to aquatic habitats, such as eutrophication.

Economy

Economic losses due to a flood include but are not limited
to damages to buildings (and their contents) and
infrastructure, agricultural losses, business interruption
(including loss of wages), impacts on tourism, and tax
base.

The total economic loss for the flood is estimated to be
17.25 million dollars, which represents 1.00 percent of the
total replacement value of the scenario of buildings.
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Location

Table 41: Natural Resource Exposures - Areas of Critical Concern, Plymouth County

Total

Acreage

1 percent Annual

0.2 Percent Annual

Ellisville
Harbor
Herring River
Watershed
Hocomock
Swamp

Weir River
Weymouth
Back River

Plymouth
Plymouth
Plymouth

Plymouth
Plymouth

573.0

3,211.7

6,231.5

400.7
576.9

Chance Flood Event A
Zone

Acres % Of Total
537.1 16.7
4,022.1 64.5

5.5 1.4

442 7.7

Table 42: Natural Resource Exposure - BioMap 2 Core Habitat

Total

Acreage

1 percent Annual

Chance Flood Event
X500 Zone

Acres % Of Total
1.0 0.2

200.6 6.2

0.2 Percent Annual

Aquatic Core
Forest Core
Priority
Natural
Communities
Species of
Conservation
Concern
Vernal Pool
Wetlands

Plymouth
Plymouth
Plymouth

Plymouth

Plymouth
Plymouth

27,564.3
20,647.7
23,473.0

98,328.1

2,306.3
23,776.4

Chance Flood Event A
Zone

Acres % Of Total
15,240.8 55.3
5,788.1 28.0
3,885.8 16.6
24,404.3 24.8

51.0 22
14,033.2 59.0

Chance Flood Event
X500 Zone

Acres % Of Total
1,316.3 4.8

274.8 1.3

272.4 1.2

2,832.5 29

55.5 2.4

734.8 3.1
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Table 43: Natural Resources Exposure - BioMap2 Critical Natural Landscape

Total 1 percent Annual 0.2 Percent Annual
Acreage Chance Flood Event A Chance Flood Event
Zone X500 Zone
Acres % Of Total Acres % Of Total
Aquatic Plymouth  41,381.2  18,680.9 45.1 1,745.0 42
Buffer
Coastal Plymouth 12,7329 89.6 0.7 6.5 0.1
Adaptation
Analysis
Landscape Plymouth  124,678.0 28,414.8 22.8 2,356.9 19
Blocks
Tern Forging Plymouth  5,482.2 7.1 0.1 - -
Wetland Plymouth  45,543.6  19,166.2 42.1 1585.5 3.5
Buffer

Figure 12: 2020 Precipitation, Bill Hill Observatory
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* Eighth driest January, seventh wettest April, and tenth wettest June on record.

Michael J. lacono, A heric and Envi ital R h / Blue Hill Observatory

Source: https://bluehill.org/observatory/2014/02/blue-hill-observatory-climate-research-reports/
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Previous Occurrences

Table 44: Flash Flood Events, 2000 - 2020

COUNTY PROPERTY HAZARD FLASH FLOOD CAUSE
DAMAGE
(Numbers)
PLYMOUTH 8/13/2003 25,000 Flash Flood
PLYMOUTH 8/16/2003 10,000 Flash Flood
BROCKTON 8/14/2005 20,000 Flash Flood
WAREHAM 8/30/2005 5,000 Flash Flood
MIDDLEBORO 9/15/2005 7,000 Flash Flood
HINGHAM 6/23/2006 5,000 Flash Flood
HARBOR 10/30/2012 0 Flash Flood Heavy Rain Tropical
BEACH System
ISLAND 10/30/2012 0 Flash Flood Heavy Rain Tropical
CREEK System
EAST 7/4/2014 25,000 Flash Flood Heavy Rain
WAREHAM
LONG POND 9/18/2018 0 Flash Flood Heavy Rain
MANOMET 7/12/2019 70,000 Flash Flood Heavy Rain

Source: https://www.ncdc.noaa.gov/stormevents/

Figure 13: FEMA Flood Declaration
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FEMA FLOOD-RELATED DECLARED DISASTERS (1954-2017)
2018 Massachusetts Hazard Mitigation and Climate Adaptation Plan

Legend Data Source: MassGIS 2017
FEMA, 2017

CEEE R A )

Source: SHMCAP, 2018
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Table 45: Flooding Events 2000 - 2020

COUNTY PROPERTY HAZARD FLOOD CAUSE
DAMAGE
(NUMBERS)
Eastern Plymouth 3/5/2001 Flood
Eastern Plymouth 3/28/2005 Flood
Western Plymouth 10/15/2005 350,000 Flood
Eastern Plymouth 10/15/2005 200,000 Flood
Western Plymouth 10/15/2005 50,000 Flood
Western Plymouth 10/15/2005 100,000 Flood
Eastern Plymouth 10/15/2005 140,000 Flood
Eastern Plymouth 10/25/2005 35,000 Flood
Southern Plymouth 12/9/2005 40,000 Flood
Plymouth County 5/13/2006 500,000 Flood
Plymouth County 5/13/2006 Flood
Plymouth County 6/7/2006 30,000 Flood
Plymouth County 6/23/2006 2,000 Flood
Plymouth County 8/20/2006 5,000 Flood
Plymouth County 10/28/2006 10,000 Flood = Heavy Rain
Plymouth County 3/2/2007 10,000 Flood = Heavy Rain
Plymouth County 3/17/2007 8,000 Flood = Heavy Rain
Plymouth County 4/15/2007 25,000 Flood = Heavy Rain
Plymouth County 2/13/2008 Flood = Heavy Rain
Plymouth County 3/8/2008 5,000 Flood = Heavy Rain
Plymouth County 3/8/2008 Flood  Heavy Rain
Plymouth County 9/27/2008 50,000 Flood = Heavy Rain
Plymouth County 5/24/2009 Flood = Heavy Rain
Plymouth County 8/29/2009 Flood = Heavy Rain
Plymouth County 3/14/2010 16,150,000 Flood Heavy Rain
Plymouth County 3/29/2010 8,070,000 Flood = Heavy Rain
Plymouth County 4/1/2010 Flood Heavy Rain
Plymouth County 7/13/2011 5,000 Flood = Heavy Rain
Plymouth County 8/10/2012 30,000 Flood = Heavy Rain
Plymouth County 5/11/2013 Flood  Heavy Rain
Plymouth County 5/11/2013 Flood  Heavy Rain
Plymouth County 6/7/2013 Flood  Tropical System
Plymouth County 9/3/2013 Flood = Heavy Rain
Plymouth County 3/30/2014 Flood  Heavy Rain
Plymouth County 3/30/2014 Flood = Heavy Rain
Plymouth County 10/22/2014 Flood  Heavy Rain
Plymouth County 11/17/2014 Flood Heavy Rain
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Plymouth County 5/31/2015
Plymouth County 7/28/2015
Plymouth County 9/10/2015
Plymouth County 10/29/2015
Plymouth County 5/30/2016
Plymouth County 4/1/2017
Plymouth County 4/6/2017
Plymouth County 6/24/2017
Plymouth County 10/25/2017
Plymouth County 10/25/2017
Plymouth County 10/29/2017
Plymouth County 1/12/2018
Plymouth County 11/3/2018
Plymouth County 4/15/2019
Plymouth County 7/12/2019
Plymouth County 7/22/2019
Plymouth County 9/2/2019
Plymouth County 9/2/2019

Flood = Heavy Rain
15,000 Flood = Heavy Rain
Flood = Heavy Rain
Flood  Heavy Rain
Flood = Heavy Rain
5,000 Flood Heavy Rain
5,000 Flood = Heavy Rain
1,000 Flood Heavy Rain
Flood  Heavy Rain
Flood = Heavy Rain
Flood = Heavy Rain
Flood  Heavy Rain
1,000 Flood Heavy Rain
Flood  Heavy Rain
Flood = Heavy Rain
Flood  Heavy Rain
1,000 Flood = Heavy Rain
1,000 Flood Heavy Rain

Significant Massachusetts Floods:

The Great Flood of 1936

The Great Flood of 1936 brought devastating
floods to much of the Bay State, particularly
across the Merrimack and Connecticut
valleys. This event was created by several
key elements. The first was consistently well
below normal temperatures from mid-
January through early March. This
prolonged cold spell contributed to a
buildup of thick ice on many area rivers. The
next key element, also helped by the cold
temperatures, was the buildup of a sizeable
snowpack across much of the region. Finally,
mid through late March brought a
substantial warm-up accompanied by
periods of significant rainfall. The result was
a devastating combination of runoff from
rain and snowmelt, as well as the breakup of
river ice that was destructive in its size and

the subsequent creation of ice jams in many
rivers.

Across central and western Massachusetts,
the combination of rainfall and liquid
equivalent of melted snow during mid to late
March ranged from 7 to 13 inches. Rainfall
and snowmelt were even more substantial in
the headwaters of the Connecticut and
Merrimack Rivers (New Hampshire and
Vermont). Major to record flooding occurred
on many rivers in Massachusetts, largely in
portions of the Connecticut and Merrimack
River Valleys. The March 1936 flood records
for the Connecticut and Merrimack rivers
remain the worst on record today.
Numerous bridges were destroyed between
the freshwater floods and the ice jam
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damage. Along the Merrimack River from
southern New Hampshire into
Massachusetts, there was widespread
damage and destruction of mills and
manufacturing plants. In Springfield, which
was not yet protected by a levee, a large
percentage of the residents were affected by
the floodwaters. In Massachusetts and New
Hampshire combined, there were 8 deaths

attributed to the floods.41F40F40F40F>!

Record flood crests during March of 1936
occurred over several river locations, and
these record flood crests stand today:

e Connecticut River at Montague,
Northampton, Holyoke, and

Springtfield

e Merrimack River at Lowell,
Lawrence, and Haverhill

e Nashua River at East Pepperell

The Great New England

Hurricane of 1938

The Great New England Hurricane of 1938
came ashore on September 21 as a Category
3 Hurricane at Suffolk County Long Island,
then into Milford, CT. The center made
landfall at the time of astronomical high tide,
moving north at 60 mph. The hurricane
produced destructive storm surge over
south coastal Massachusetts and Cape Cod.
Sections of Falmouth and New Bedford were
submerged under as much as 8 feet of water,

51 NOAA, National Weather Service.

in concert with sustained winds of 121 mph
and a peak gust of 186 mph.

Rainfall from this hurricane resulted in
severe river flooding, especially across
portions of western Massachusetts, where 3
to 6 inches of rain fell. The rainfall from the
hurricane added to the amounts that had
occurred with a frontal system several days
before the hurricane struck. The combined
effects from the frontal system and the
hurricane produced rainfall of 10 to 17 inches
across most of the Connecticut River Valley.
This resulted in some of the worst flooding
ever recorded in this area. Along the
Connecticut River in the vicinity of
Springfield, the river rose to 6 to 10 feet
above flood stage, causing extensive
damage. While less rains fell across eastern
Massachusetts, substantial freshwater
flooding still occurred at some locations.
This included the lower Merrimack River,
which from Lowell to Haverhill achieved

one of its top 3 flood crests on record.

Throughout southern New England, a total
of 8,900 homes, cottages and buildings were
destroyed, and over 15,000 were damaged
by the hurricane. The marine community
was devastated. Across all southern New
England, over 2,600 boats were destroyed,
and over 3,300 damaged. The hurricane was
responsible for 564 deaths and at least 1,700
injuries in Southern New England. Damage
to the fishing fleets in Southern New
England was catastrophic. A total of 2,605
vessels were destroyed, with 3,369
damaged.. 2

52 Southern New England Tropical Storms and
Hurricanes, A 98-year summary 1909-1997,”
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1955 Floods from Connie and

Diane

Two named tropical systems in August 1955,
producing significant flooding over much of
Massachusetts. Connie produced generally
4 to 6 inches of rainfall over Massachusetts
on August 11 and 12. The result of this was
to saturate the ground and bring river and
reservoir levels to above normal levels.
Diane came a week later with rainfall totals
ranging up to nearly 20 inches over a 2-day
period. This exceeded records for New
England.

With the strong intensity rainfall on
saturated soil, the rise of the rivers was
rapid. Even rivers along the coastal region of
eastern Massachusetts, including the
Charles,
experienced dramatic and rapid rises. On the

Taunton, and Neponset,
Blackstone and Thames River headwaters
south of Worcester, many dam breaks
occurred, producing significant flooding and
destruction downstream. In the Connecticut
River Valley, the most significant floods
were experienced on the Chicopee and
Westfield Rivers; however, since the heaviest
rains did not reach into northern New
England, the mainstem Connecticut River
did not flood to the degree seen on the
Chicopee and Westfield Rivers.

Floods of May 8-10, 1995

Widespread flooding occurred in central and
eastern Massachusetts during mid to late
March 2010 caused by a series of moderate to

D.R. Vallee, M.R. Dion, National Weather
Service

heavy rainfall events over a 5-week period
starting in late February. The successive and
unrelenting nature of these moderate to
heavy rainfall events saturated soils and
limited opportunities for rivers and streams
to recede, making the state vulnerable to
flooding. Widespread flooding occurred
along the eastern half of Massachusetts in
mid-March. An exceptional number of
homes, businesses and streets were
impacted. Several gages indicated floods of
record. These sites included the Concord
River at Lowell, the Taunton River at
Bridgewater, the Shawsheen River at
Wilmington, and the Charles River at
Waltham.

Blizzard of '78

Although the Blizzard of 78 (February 6-8)
is known for the incapacitating snowfall,
snow drifts and wind gusts it brought to
Massachusetts, it is also known for the
devastating coastal flooding that it brought
to Massachusetts. Astronomical high tides
occurred during the timeframe of the
blizzard. Major coastal flooding severely
damaged over 2,000 homes, displacing some
of the 10,000 people who required shelter.
Damage from the storm is estimated at more
than $2.3 billion (in 1998 dollars). The storm
resulted in 73 deaths in Massachusetts.

The 100-Year Flood

The 100-year flood is the flood that has a 1
percent chance of being equaled or exceeded
each year. The 100-year flood is the standard
used by most federal and state agencies. For
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example, it is used by the National Flood
Insurance Program (NFIP) to guide
floodplain management and determine the
need for flood insurance. The extent of
tflooding associated with a 1 percent annual
probability of occurrence (the base flood or
100-year flood) is called the 100-year
floodplain, which is used as the regulatory
boundary by many agencies. Also referred to
as the Special Flood Hazard Area (SFHA),
this boundary is a convenient tool for
assessing vulnerability and risk in flood-
prone communities.

The 500-Year Flood

A 500-year flood is an event that has a 1 in
500 chance of occurring in any given year.
“For a 500-year flood, there is a 0.2 percent
chance of having a flood of that magnitude
occurring” in any given year, according to

the National Weather Service.

Stormwater Flooding

Stormwater flooding occurs during a
precipitation event where the rate of rainfall
is greater than the stormwater management
system can handle. This may be due to an
undersized culvert, poor drainage,
topography, high amounts of impervious
surfaces, or debris that causes the
stormwater system to function below its
design standard. In these cases, the
stormwater management system becomes
overwhelmed, causing water to inundate
roadways and properties.  Stormwater
flooding can occur anywhere in Town and is
not limited to areas surrounding water

bodies.

Warning Time

Due to the sequential pattern of weather
conditions needed to cause serious flooding,
it is unusual for a flood to occur without
warning. Advance weather forecasting,
blockades, and emergency alerts and
warnings help to minimize the total number
of injuries and casualties that typically result
from riverine flooding. Warning times for
floods can be between 24 and 48 hours. Flash
flooding can be less predictable, but
potential hazard areas can be warned in
advanced of potential flash flood danger.

However, even a relatively low-level flood
can be hazardous and can result in direct
mortality to individuals interacting with the
flood zone. Downed powerlines, sharp
objects in the water, or fast-moving debris
that may be in or near the water all present
an immediate danger to individuals in the
flood zone. Floodwater can also carry a wide
range of infectious organisms from raw
sewage and/or chemicals and hazardous
materials swept away from containment

areas.

The duration of a flood event means the time
between the start and end of the flood or the
event that caused it. This can be difficult to
define for floods, particularly inland floods,
as they recede slowly and do not vanish
completely; flood water moved from one
area to another. Flash flooding occurs within
six hours of a rain event, while other types of
flooding are longer-term events and may last
a week or more.

Flood warning and watches are issued by the
local NWS office. The NWS updates watches
and warnings and notifies the public when

230l Page



they are no longer in effect. Watches and
warnings for flooding in the Commonwealth
of Massachusetts are as follows:

e Coastal Flooding:

o Coastal Flood Advisory -
Issued when minor or
nuisance coastal flooding is
occurring or imminent.

o Coastal Flood Watch -
Issued when moderate to
major coastal flooding is
possible.  Such flooding

could post a serious risk to

life and property.

o Coastal Flood Warning -
Issued when moderate to
major coastal flooding is
occurring or imminent. This
flooding will post a serious
risk to life and property.

e Inland Flooding

o Flood Advisory - Issued
when nuisance flooding is

occurring or imminent. A
flood advisory may be
upgraded to a flash flood
warning if flooding worsens
and posts a threat to life and

property.

o Flash Flood Watch - Issued
when heavy rain leading to
flash flooding is possible.
People in a flash flood watch
should be prepared for heavy
rains and potential flooding.
Flash flood watches may be
issued up to 12 hours before
flash flooding is expected.

o Flash Flood Warning -
Issued when flooding is
occurring or will develop

If a flash flood

warning is issued for an area,

quickly.

the population needs to take
shelter and/or move to high
ground, as necessary.

The National Flood Insurance Program (NFIP)

B4. Does the Plan address NFIP jurisdiction that have been
repetitively damaged by floods? 44 CFR 201.6©(2)(ii)

The National Flood Insurance Program
(NFIP) is a federal program that aims to
reduce the impact of flooding on private and
public structures. It provides affordable
insurance to property owners, renters and

businesses and encourages communities to
adopt and enforce floodplain management
regulations. The program is intended to
reduce the socio-economic impacts of
disasters by promoting the purchase and
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retention of general risk insurance, and
specifically, flood insurance.

Flood zones are geographic areas that FEMA
has defined according to varying levels of
flood risk. These zones are shown on a
community's official Flood Insurance Rate
Map (FIRM) or Flood Hazard Boundary
Map. Each zone reflects the severity or type
of flooding in the area. According to FEMA,
The Flood Insurance Rate Map (FIRM) is the
official map of a community on which FEMA
has delineated Special Flood Hazard Areas

(SFHA) for floods and the risk premium
zones applicable to parcels in a specific

community.

Special Flood Hazard Areas (SFHA)
identified on the Flood Insurance Rate Map
are defined as the area that will be inundated
by the flood event having a one percent
chance of being equaled or exceeded in any
given year. The one percent annual chance
flood is also referred to as the base flood or
100-year flood.

C2. Does the Plan address each jurisdiction’s participation in the

NFIP and continued compliance with NFIP requirements, as
appropriate? (Requirement §201.6(c)(3)(ii))

The Town has adopted a Floodplain District
in compliance with' 44CFR 60.3 of the
National Flood Insurance Program and
updates this bylaw as revisions to the FIRM
maps are made.

All development in the floodplain district,
including structural and non-structural
activities, whether permitted by right or by
special permit must follow Chapter 131,
Section 40 of the Massachusetts General
Laws and with the following:

e Sections of the Massachusetts State
Building Code (780 CMR) which
address floodplain and coastal high
hazard areas.

e Wetlands Protection Regulations,
Department of  Environmental
Protection (DEP) currently 310 CME
10.00.

e Inland Wetlands Restrictions, DEP
(currently 310 CMR 13.00).

e Minimum Requirements for the
Subsurface Disposal of Sanitary
Sewage, DEP (currently 310 CMR 15,
Title 5).

Local Wetlands Protection
Ordinance Article XX XIII

The Town of Bridgewater has also adopted a
Wetlands Protection Ordinance Article
XXXIII to protect the wetlands, related water
resources, and adjoining land areas by
controlling activities deemed by the
Bridgewater Conservation Commission
likely to have a significant or cumulative
effect upon wetland values by establishing
criteria and standards for the uniform and
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coordinated administration of the provisions
of the Ordinance.

In addition to its Aquifer Protection Zoning
ordinance, the town has a non-zoning local
Wetlands Protection Ordinance. Such
ordinance can regulate current activities as
well as proposed activities regulated by
zoning and can provide protections
additional to those of the Wetlands
Protection Act (Ch.131, S. 40). Thus, the
ordinance can prohibit alterations within 100
feet of a wetland while the Act requires filing
a Notice of Intent to work within 100 feet of
a wetland but can only regulate work within
the resource area or directly affecting it. In
addition, the ordinance may include
protection of resources and values (e.g.,
aesthetics, recreation, and agricultural
values) not covered under the Act. Further,
decisions under the ordinance can be
appealed only to Superior Court, while
decisions under the Act may be appealed to
the  Department of  Environmental
Protection.

The Town has also recently completed an
Open Space and Recreation Plan in 2017
which includes floodplain identification and

53

https://www.bridgewaterma.org/DocumentCen
ter/View/2790/MS4-CERTIFIED-Ordinance-D-
FY20-001---General-Ordinance---Stormwater-
Ordinance---090319

mapping. The Town has an active
Conservation Commission and
Conservation Agent who monitor activities
within the floodplain. The Town actively
takes part in preventing and controlling
stormwater runoff. Multiple departments
have contributed to developing its
stormwater management plan (SWMP) and
follows EPA’s 2016 MS4 Stormwater
permits. The Town is currently drafting an
Illicit Discharge Detection and Elimination

(IDDE) Plan.

Stormwater Management

Ordinance

The Town voted in 2019 to amend Article
XIII' (Municipal Separate Storm Sewer
System (MS4)) of the Town of Bridgewater
General Ordinance by deleting said Article
in its entirety and replacing it with the
General Ordinance — Stormwater Ordinance
pursuant to Bridgewater Town Charter,
Section 2-25 The Town also prepared
Stormwater Management Regulations to
accompany the Ordinance.>

54
https://www.bridgewaterma.org/DocumentCen

ter/View/2785/Stormwater-Management-
Regulations---Draft-6-13-19
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Figure 14: Illicit Discharge Incident Reporting Form

Illicit Discharge Detection and Elimination IDDE
Town of Bridgewater, MA
ILLICIT DISCHARGE INCIDENT REPORTING FORM

Incident ID Logged By:

Location, Qutfall #

Nearest y

Street Latitude

Address,: Longitude

Reported by: Date:

Contact Info

Discharge [T Sewer Overflow 1 Spill ] Wash

Type: O Sewer Connection [0 Dumping O Other

Incident

Description:

Area [ Stream/River (name) [T Wetland (near)

Impacted O Upland (name) O Other

Stormwater | O Catchbasin (ID #) O Subsurface Basin (near)

System [ Drain Manhole (1D #) 0 Qutfall (1D #)

Impacted O Surface Basin (ID #) O Mone

Recent Rain:

Add. Info:
AREA AcTives — PossiBLE CAUSE OF ISSUE

Dumping: OYes Mo OillChemicals OYes CINo Sewerage OYes CNo

Septic System: OYes [INo Wash Water: CYes TINo Staining CIYes CINo

Other: Suds: COYes T No
INDICATORS OF POTENTIAL IS5UES — FURTHER INVESTIGATION RECOMMENDED

Odor: O MNone [ Sewer [0 Eggs [ Pefroleum O Laundry O Floatables O Yes CONo

Unknown

Ol Sheen: COYes TINo Cloudy:: OYes TNo Staining CYes CONo

Other: Suds: O Yes I No
SuspecTeD VioLaTor Known: O YES CONO

MName Address

Description License Plate
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Flood Plain District

The Flood Plain (overlay) District is
provided to prevent residential use of land
that floods seasonally or periodically, to
protect and maintain the water table, and to
ensure proper function of water courses to
provide “adequate and safe floodwater
storage capacity.”

The district covers areas mapped as Zone A,
A1-30 on the FEMA Flood Insurance Rate
Maps and Flood Boundary and Floodway
Maps. The Board of Appeals may allow
development in the mapped flood plain if it
can be done safely without causing problems
elsewhere (e.g., by taking up needed flood
storage and endangering downstream uses,
or conversely, blocking flow and causing
flooding upstream).

In addition to the zoning changes noted
above, the Planning Board has upgraded its
Rules and Regulations for drainage design in
compliance with DEP’s Best Management
Practices.

Flooding Vulnerability

Assessment

An analysis of FEMA flood hazard maps
indicates that approximately 3,652 acres, or
20 percent, of Bridgewater is within a 100-
year floodplain. Based on additional
analysis, 123 acres, or 3.3 percent, of the
floodplain is developed.> To limit
additional development from occurring
within floodplains, Bridgewater adopted a
Floodplain District. The district is intended
to ensure public safety through reducing the

55 These results were derived from the FEMA flood
hazard layer and the MassGIS 2016 Land Use layer.

threats to life and personal injury; eliminate
new hazards to emergency response
officials; prevent the occurrence of public
emergencies resulting from water quality,
contamination, and pollution due to
flooding; avoiding the loss of utility services
which if damaged by flooding would disrupt
for shut down the utility network and impact
regions of the community beyond the site of
flooding; eliminate costs associated with the
response and cleanup of flooding conditions;
reduce damage to public private property
resulting from flooding waters.

The Town of Bridgewater also adopted a
Wetlands Protection By-law and regulations
promulgated pursuant to the By-law of the
Town of Bridgewater and the Bridgewater
Conservation Commission which are
intended to establish criteria and standards
for the wuniform and coordinated
administration of the provisions of the By-
law. These regulations create a uniformity of
process and clarify and define the provisions
of the Town By-laws. Any activity proposed
or undertaken which constitutes removing,
filling, dredging, altering, draining into, or
building upon any area specified as defined
in Section 1.02 or within 100 feet of any area
of those area requires the filing of a Notice of
Intent. The Conservation Commission may
deny permission for any work if, in its
judgment, such denial is necessary to
preserve environmental quality of either or
both the subject and contiguous lands.
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Of the 99 critical facilities identified in
Bridgewater, only ten are located within a
100-year floodplain and consist of 7 dams

Community Repetitive Loss

Figure 15:Repetitive Loss

and 3 bridges. There are 14 critical facilities
located within any of the locally identified
flood areas.

Community Repetitive Loss

COMMUNITY : BRIDGEWATER, TOWN OF

Community | State | Regional | Mational
AE, A1-30, AO, AH, A VE, V130,V B, C, X TOTAL
RL Buildings (Total) 2 0 0 2
RL Buildings (Insured) 0 0 0 0
RL Losses (Total) 5 0 0 5
RL Losses (Insured) 0 0 0 0
RL Payments (Total) $39,247.10 $.00 5.00 $39,247.10
Building $39,247 10 5.00 5.00 $39,247.10
Contents .00 5.00 5.00 5.00
RL Payments (Insured) 5.00 $.00 5.00 5.00
Building $.00 5.00 5.00 5.00
Contents $.00 5.00 5.00 5.00

Post - FIRM SFHA RL Buildings:
Insured Buildings with 4 or More Losses:

Insured Buildings with 2-3 Losses > Building Value:
Total Target RL Buildings:

FEMA Region 1 has verified that
there were 2 repetitive loss
properties, both of which were
residential properties.

As defined by FEMA and the NFIP, a
repetitive loss property is any insured

5% Federal Emergency Management Agency
(FEMA), “Definitions: Repetitive Loss
Structure”

[=]

property which the NFIP has paid two or
more flood claims of $1,000 or more in any
given 10-year period since 197856 It is
important to remember that repetitive loss
data does not fully represent the damage
that the Town sustains from flooding.
Repetitive loss data only includes buildings
that receive the FEMA designation, which
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does not include all buildings that have
incurred flood damage.

In addition to providing the basis for flood
insurance premiums, these flood zones are
State

Building Code and used to ensure, among

referenced in the Massachusetts

other things, that new and substantially

improved structures are elevated based on

Table 46: HAZUS Flood Scenario

10-Year

Scenario - 25-Year

Flood

the magnitude of the hazard. Under the
Massachusetts State Building Code, the top
of the first floor in residential structures
must be located 1 foot above the base flood
elevation (BFE) in A and AE Zones and the
lowest horizontal structural member must
be 2 feet above the BFE in V Zones. .5

50-Year 100-Year 500-Year

Population 26,563 26,563
Building
Characteristics
Estimated Total
Number of
Buildings
Estimated total
building
replacement
value
Estimated
residential
building value

7,254 7,254

$3,412,563,000 $3,412,563,000

$2,815,732,000 $2,815,732,000

Estimated non-  $596,831,000 $596,831,000
residential

building value

Building

Damages

Damage Level 7 11
1-10

Damage Level 1 8
11-20

57 SHMCAP, 2018

26,563 26,563 26,563

7,254 7,254 7,254
$3,412,563,000 $3,412,563,000 $3,412,563,000
$2,815,732,000 $2,815,732,000 $2,815,732,000
$596,831,000  $596,831,000  $596,831,000
13 11 12

9 9 10
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Damage Level 0 1 2 3 5
21-30
Damage Level 0 0 0 0 2
31-40
Damage Level 0 0 0 0 0
41-50
Damage Level 0 0 0 0 0
>50

Population

Needs

# Of 194 269 293 312 426
households

displaced

# Of people 0 2 3 4 6
seeking public

shelter

Debris

Building debris 159 246 307 377 634
generated

(tons)

# Of truckloads 7 10 13 16 26
to clear

building debris

(@25

tons/truck)

Value of $9,340 $12,810 $14,950 $17,250 $27,980
Damages

Total property  $5,040 $7,520 $9,000 $10,590 $17,390
damage

Total losses $4,300 $5,290 $5,950 $6,650 $10,590
due to business

interruption

Analysis of Flooding Risk in Bridgewater

The most basic analysis of flooding is Structures layer and the FEMA Flood Zone
conducted using a simple Select by Location layer.
function in ArcGIS, using the MassGIS
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While there may be more familiarity with the or do not intersect with any structures. A

concepts of a 100-year and 500-year flood selection of structures overlapping flood
zone, FEMA defines flood zones using seven zones identified 215 structures.

categories. For our purposes, we are only

concerned with the A, AE, and X Zones, as Those structures are located on the lots listed
the others either do not occur in Bridgewater below:

Table 47: Structures in the Flood Zone

Map Parcel Address Number of Flood Zone

ID Structures in
Flood Zone

10_40_0 151 HIGH ST 1 AE
10_45_0 18 WALL ST 2 AE
109_25 0 90 APPLE TREE CIR 1 AE
109_27_0 100 APPLE TREE CIR 1 AE
109_29_0 85 APPLE TREE CIR 1 AE
109_32_0 30 TWIN BROOK DR 1 AE
109_79_0 105 APPLE TREE CIR 1 AE
11_131_0 28 CRAPO ST 1 AE
110_135_0 15 KENNETH DR 1 X

110_136_0 25 KENNETH DR 1 X

110_57_0 15 COUNTRY LN 1 AE
110_59 0 35 TWIN BROOK DR 1 AE
110_60_0 45 TWIN BROOK DR 1 AE
110_61_0 40 TWIN BROOK DR 2 AE
110_62_0 110 APPLE TREE CIR 2 AE
110_63_0 120 APPLE TREE CIR 1 AE
110_64_0 130 APPLE TREE CIR 1 AE
110_65_0 140 APPLE TREE CIR 1 AE
111_29_0 30 BEDFORD PK 1 X

112_17_0 10 BEDFORD PK 1 X

112 5 0 0 BEDFORD ST 1 X

117_31 0 365 CROSS ST 1 AE
117_32 0 6 APPLE TREE CIR 1 AE
117_50_0 360 CROSS ST 1 AE
117_6_0 355 CROSS ST 1 AE
117_7_0 370 CROSS ST 2 AE
118_35_0 80 ATKINSON DR 1 A

118_43 0 35 DOUGLAS DR 1 A

118_44 0 51 DOUGLAS DR 2 A

118_45_0 61 DOUGLAS DR 1 A
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118 46_0
118 54 0
118 55 0
118 56 0
118 57 0
118 58 0
118 59 0
118 60_0
118 61 0
118 63_0
118 64 0
118 66_0
118 680
118 69 0
118_70_0
118_72_0
118 730
12029 0
120 5 0
122_10_0
122.9 0
124 100
124 110
124 31 0
124 38 0
124 4 0
124 5 0
124 6 0
124 7 0
124 8 0
125 75 0
125_76_0
129 1 0
131 48 0
13227 0
14 11_0
14 170
19 105 0
19 84 0
19 86_0
21 155 0
22 14 0

44 DOUGLAS DR
163 ATKINSON DR
151 ATKINSON DR
139 ATKINSON DR
127 ATKINSON DR
115 ATKINSON DR
103 ATKINSON DR
101 ATKINSON DR
99 ATKINSON DR
95 ATKINSON DR
93 ATKINSON DR
94 ATKINSON DR
120 ATKINSON DR
132 ATKINSON DR
144 ATKINSON DR
345 CROSS ST

327 CROSS ST

1700 BEDFORD ST
1650 BEDFORD ST
0 SUMMER ST

2045 SUMMER ST
1274 VERNON ST
1286 VERNON ST
1188 VERNON ST
1310 VERNON ST
1216 VERNON ST
1222 VERNON ST
1300 VERNON ST
1236 VERNON ST
1246 VERNON ST
68 DOUGLAS DR
56 DOUGLAS DR
127 COOK ST

1330 VERNON ST
2070 SOUTH ST
1400 HIGH ST

1425 HIGH ST

90 AMHERST AV
20 TAMICT

15 TAMI CT

233 BROAD ST

100 MORRIS AV
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23_80_0
23_86_0
24 10_0
24 11_0
24 26 0
24 320
24 34 0
24 48 0
24 49 0
24 5 0

24 9 0

25 100_0
25 101_0
25 3 0

25 44 0
25 49 0
25 5 0

25 96_0
26 42 0
31 15 0
31 16 0
31.21 0
31.22 0
31.23 0
31.24 0
31.25 0
31.26 0
31 28 0
31 30 0
31 31 0
31 320
35 28 0
36_13_0
36_15_0
36_31 0
36_33_0
36_35_0
36_36_0
36 37 0
36_38 0
36_40 0
413 0

50 HAYWARD ST

87 HAYWARD ST
1055 PLYMOUTH ST
1000 PLYMOUTH ST
20 RUNNING RIVER RD
1153 PLYMOUTH ST
1141 PLYMOUTH ST
1121 PLYMOUTH ST
1131 PLYMOUTH ST
1111 PLYMOUTH ST
999 PLYMOUTH ST
45 JILLIANS WAY

40 JILLIANS WAY
1630 HIGH ST

50 SYLVAN TER

14 SYLVAN TER
1396-R PLYMOUTH ST
1605 HIGH ST

66 EAST ST

130 COLLEGE RD
120 COLLEGE RD

48 DARTMOUTH RD
60 DARTMOUTH RD
10 COLBY RD

20 COLBY RD

30 COLBY RD

40 COLBY RD

15 BROWN AV

25 COLBY RD

15 COLBY RD

53 DARTMOUTH RD
0-REAR BURRILL AV
45 WOOD ST

0 WATER ST

150 WATER ST

110 WATER ST

16 WOOD ST

673 PLYMOUTH ST
681 PLYMOUTH ST
44 WOOD ST

660 PLYMOUTH ST
218 COMFORT ST

el N e e e e e e e R 'O R S R N N

(€]
N

=N R NN R R R RERE R =N R =N R

E
E
18
18
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE

> > > > > > X o X > X
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414 0
4 68_0
49 125 0
49 28 0
49 42 0
49 5 0
49 6 0
50 1.0
50 13_0
50 14_0
50_15_0
50 16_0
50 17_0
50 18_0
50 2 0
50 21 0
50 22 0
50 23 0
50 24 0
50 25 0
50 26 0
50 3 0
50 32_0
50 33_0
50 4 0
50 8 0
50 83_0
50 97 0
58 30m_0
58 33 0
613 0
60_10_0
60 13 0
62320
62_33_0
6234 0
6320
63_91 0
63.92_0
6394 0
66_10_0
66_20_0

204-206 COMFORT ST
40 UPLAND DRIVE
110 LAUREL ST
381 SUMMER ST
78 CARVER DR
105 LAUREL ST
115 LAUREL ST
125 LAUREL ST
327 WATER ST
337 WATER ST
351 WATER ST
367 WATER ST
379 WATER ST
391 WATER ST
137 LAUREL ST
194 LAUREL ST
180 LAUREL ST
168 LAUREL ST
156 LAUREL ST
144 LAUREL ST
136 LAUREL ST
159 LAUREL ST
354 WATER ST
378 WATER ST
161 LAUREL ST
279 LAUREL ST
333 WATER ST
130 LAUREL ST

21-24 OLD CEDAR VILLAGE

365 ELM ST

81 BRIDGE ST

600 PLEASANT ST
722 PLEASANT ST
0 BEDFORD ST

350 BEDFORD ST
456 BEDFORD ST
100 WELLFIELD DR
50 NELSON DR

40 NELSON DR

20 NELSON DR

6 BRAMBLEWOOQOD ST
750 AUBURN ST

e et e e e e e e i S R T S N T e O e e R e e R e R NS e e R e S e S e R S e S S NS R S GO IR S S
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66_42_0
66_46_0
66_84 0
66_85 0
66_86_0
66_87 0
66_88 0
66_89 0
66_90_0
66_91_0
66_92_0
66_93 0
70 30

70 4 0

71.24 0
71.27 0
73 1010
73 320
73 78 0
73 79 0
73 84 0
73 89 0
73 90_0
73 91 0
73 92 0
73 93 0
76_135_0
76_136_0
76139 0
76_140_0
76_145 0
80 110
82.1.0

82.32 0
82.39 0
82 43 0
8244 0
8251 0
8255 0
82_56_0
82.6.0

8310

790 AUBURN ST

800 AUBURN ST

16 BRAMBLEWOOQOD ST
26 BRAMBLEWOOD ST
36 BRAMBLEWOOD ST
46 BRAMBLEWOOD ST
51 BRAMBLEWOOD ST
41 BRAMBLEWOOD ST
31 BRAMBLEWOOD ST
21 BRAMBLEWOOD ST
11 BRAMBLEWOOQOD ST
1 BRAMBLEWOOD ST
369 LAKESIDE DR

339 LAKESIDE DR

1233 PLEASANT ST
0-REAR PADDOCK RD
55 HUNTERS DR

92 NORLEN PK

170 GRANGE PK

160 GRANGE PK

110 GRANGE PK

115 GRANGE PK

125 GRANGE PK

145 GRANGE PK

165 GRANGE PK

185 GRANGE PK

180 BRADLEY LN

150 BRADLEY LN

135 BRADLEY LN

145 BRADLEY LN

2 BETH TER

963 AUBURN ST

7 BIRCH HILL RD

33 BIRCH HILL RD

39 BIRCH HILL RD

85 GOODWATER WAY
GOODWATER WAY

15 SUNSET LN

90 GOODWATER WAY
80 GOODWATER WAY

300 BLACK MALLARD RD

2035 PLEASANT ST

=R = N R R R R RN R R R R R R R e R = Q0 W R R R R = N RN RN e

18
18
18
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18
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83_41 0 136 LAKESIDE DR
86_59_0 40 BROOKSIDE DR
86_62 0 80 BROOKSIDE DR
86_71_0 65 BROOKSIDE DR
86_73_0 45 BROOKSIDE DR
87_107_0 80 DEERFIELD DR
87_131_0 191 FOREST ST
87_36_0 6 BROOKSIDE DR
87_90_0 75 DEERFIELD DR
87 _91_0 85 DEERFIELD DR
88_80_0 115 FIREWORKS CIR
90_999B_0 0 STATE PRISON RD
93.4 0 1199 AUBURN ST

95 22 0 100 GOODWATER WAY
99 77 0 100 FLAHERTY LN
99 8 0 525 FOREST ST

Note that inclusion on this list means that
some part of a building structure, including
an outbuilding, is intersected in some part by
the flood zone, but that due
to local conditions inclusion on this list may
not be warranted.

1 AE
1 A
1 A
1 A
2 A
1 A
1 A
1 A
1 A
1 A
1 A
1 X
6 AE
1 AE
1 AE
2 A

This method is wholly reliant on the
accuracy of the defined FEMA flood zone.
Other  structures within the town
hypothetically could be damaged by
localized flooding that is unrelated to any
flood zone.
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Figure 16: Flood Insurance Rate Map Zone Definitions

Zone A (1% annual chance): Zone A is the flood insurance rate zone comesponding to the 100-year
floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods.
Detailed hydraulic analyses are not performed for such areas, therefore, 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 comespond to the 100-vear floodplains that are determined in the FIS by detailed
methods. In most instances, BFEs derved from the detailed hydraulic analrses are shown at
selected intervals within this zone. Mandatony flood insurance purchase requirements apply.

Zone X (0.2% annual chance): Zone X is the flood insurance rate zone that comesponds to the S00-
yvear floodplains that are determined in the Flood Insurance Study (FIS) by approsximate methods.
Becauss detailed hydraulic analyses are not perforned for such areas, no BFEs or depths anre
shown within this zone.

Source: Federal Emergency Management Agency (FEMA) “Flood Zones”

Insurance Occupancy

As of 08/02/2021

Community: BRIDGEWATER, TOWN OF State: MASSACHUSETTS
County: PLYMOUTH COUNTY CID: 250260

Overview Occupancy Zone Pre/Post FIRM

Number of
Policies in Insurance in Closed Paid S of Closed Adjustment

Force Premium Force Losses Paid Losses Expense
Single Family 26 528,368 57,182,200 31 $100,357.96 $14,610.00
2-4 Family 0 50 50 1 $1,376.03 $750.00
Al Other Residential 0 30 30 0 50.00 50.00
Mon Residential 0 50 50 0 50.00 50.00
Total 26 528,368 57,182,200 32 $101,733.99 $15,360.00

Policies in Insurance in Number of Closed $ of Closed Paid Adjustment

Force Premium Force Paid Losses Losses Expense

Condo 1 5362 $210,000 0 $0.00 50.00
Non Condo 25 328,006 $6,972,200 32 $101,733.99 $15,360.00
Total 26| 528,368 $7,182,200 32 $101,733.99 $15,360.00
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Insurance Overview

Community:

Counfy:

As of 08/02/2021

BRIDGEWATER, TOWN OF
PLYMOUTH COUNTY

Overview

Total by Community

Total Number of Policies:

Total Premiums:

Insurance in Force:

Total Number of Closed Paid Losses:
% of Closed Paid Losses:

Post Firm Minus Rated Policies
Total Number of Minus Rated Policies:

A Zone Minus Rated Policies:
V Zone Minus Rated Policies:

ICC

Total Number of ICC Closed Paid Losses:
% of ICC Closed Paid Losses:

Substantial Damage Losses

Number of Substantial Damage Closed Paid Losses:

Occupancy | Zone | Pre/Post FIRM

26
$28,368
$7,182,200
32
$101,734

$0

State: MASSACHUSETTS

CiD: 250260

Group Flood Insurance

Total Number of Policies:

Total Premiums:

Insurance in Force:

Total Number of Closed Paid Losses:
% of Closed Paid Losses:

Manufactured Homes

Total Number of Policies:
Total Number of Closed Paid Losses:
% of Closed Paid Losses:

1316

Number of Properties by Community:

8o88c

$993
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Comminity:
County

As of 08022021

BRIDGEWATER, TOWM OF
PLYMOUTH COUNTY

Overview | Occupancy | Zone | PrelPostFIRM

A01-30 8 AE Zones

& Fones

A0 Tones

AH Zonas

AR Zones

53 Fones

Wo0l-30 & VE Zones

W Zonas:

D Zones

B.C& X Zoma
Standard
[Prafemed

Todal

Policies in

Force

[ T == R e S e Y e T e N e S (5 R = -

[T=]

Premium

514,125
55,807

30

30

30

30

30

30

50

52808
35438
528,368

Insurance in
Force

$2.026,200

Insurance Zone

Stats:
CID:

MASSACHUSETTS
250260

Number of
Closed Paid
Losses

% of Closed
Paid Losses

556,6830.80
5237072
$0.00
$0.00
$0.00
¥0.00
$0.00
¥0.00
F0.00

(=T =T = = == = ]

-

42474
T 520.877.08
¥ F100,643.34

Adjustment

Expense
55.445.00
55.435.00

50.00
$0.00
50.00
$0.00
50.00
$0.00
50.00

$600.00

53.450.00
$14,830.00

247 | Page



Figure 17: FIRM Panel 25023CO188]
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Figure 18: FIRM Panel 25023C0O189]
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Figure 19: FIRM Panel 25023C0O193]
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Figure 20: FIRM Panel 25023C0O281]
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Figure 21: FIRM Panel 25023C0O282]
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Figure 22: FIRM Panel 25023C0O283]
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Figure 23:FIRM Panel 25023C0O284]
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Figure 24: FIRM Panel 25023CO301]
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Figure 25:FIRM Panel 25023C0O302K
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Figure 27: FIRM Panel 25023C0O304K
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Figure 28: FIRM Panel 25023CO306K
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Figure 29: FIRM Panel 25023CO308K
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Figure 30: FIRM Panel 25023C0O311K
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Figure 31: FIRM Panel 25023C0O312K
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Dam QOuvertopping

A dam is an artificial barrier that can
impound water, wastewater, or any
liquid-borne materials for the purpose of
storage or control of water. There are
two primary types of dam failure:
catastrophic failure, characterized by the
sudden, rapid, and uncontrolled release
of impounded water, or design failure,
which occurs because of minor overflow
events. Dam overtopping is caused by
floods that exceed the capacity of the
dam, and it can occur because of
inadequate spillway design, settlement
of the dam crest, blockage of spillways,
and other factors. Overtopping accounts
for 34 percent of all dam failures in the
U.S.

Dams are designed partly based on
assumptions about a stream’s flow
behavior, expressed as hydrographs.
Changes in weather patterns can have
significant effects on the hydrograph
used for the design of the dam. If the
hydrograph changes, it is conceivable
that the dam can lose some of its
designed margin of safety, also known as
freeboard. If freeboard is reduced, dam
operators may be forced to release
increased volumes earlier in a storm
cycle to maintain the required margins of
safety. Such early releases of increased
volumes can increase flood potential
downstream.

Dams are constructed with safety features

known as “spillways,” which provide as

safety measure in the event of the reservoir
filing too quickly. Spillway overflow events,
often referred to as “design failures,” result
in increased discharges downstream and
Although

climate change will not increase the

increased flooding potential.

probability of catastrophic dam failure, it
may increase the probability of design

failures.

Significant Hazard Code: Dams assigned the
significant hazard potential classification are
those dams where failure or mis-operation
results in no probable loss of human life but
can cause economic loss, environmental
damage, disruption of lifeline faci