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RESOLUTION NO. 2018-04

A RESOLUTION OF THE TOWN COUNCIL OF THE TOWN OF FOSTER
AUTHORIZING THE ADOPTION OF THE
2018 FOSTER HAZARD MITIGATION PLAN UPDATE

WHEREAS, the Town of Foster recognizes exposure to natural hazards that increase the
risk to life, property, environment, within our community; and

WHEREAS; pro-active mitigation of known hazards before a disaster event can reduce or eliminate
long-term risk to life and property; and

WHEREAS, The Disaster Mitigation Act of 2000 (Public Law 106-390) established new requirements
for pre and post disaster hazard mitigation programs; and

WHEREAS; the 2018 Plan identifies mitigation goals and actions to reduce or eliminate long-term risk to
people and property in Foster from impacts of future hazards and disasters; and

WHEREAS, adoption by the Town Council demonstrates their commitment to hazard mitigation and
achieving goals outlined in the 2018 Foster Hazard Mitigation Plan Update.

NOW, THEREFORE, BE IT RESOLVED that the Town of Foster

1. Adopts in its entirety, the 2018 Foster Hazard Mitigation Plan Update (the “Plan”) as the
jurisdiction’s Natural Hazard Mitigation Plan and resolves to execute the actions identified in the
Plan that pertain to this jurisdiction.

2. Will use the adopted and approved portions of the Plan to guide pre- and post-disaster
mitigation of the hazards identified.

3. Will coordinate the strategies identified in the Plan with other planning programs and
mechanisms under its jurisdictional authority.

4. Will continue its support of the Hazard Mitigation Committee as described within the Plan.

5. Will help to promote and support the mitigation successes of all participants in this Plan.

6. Will incorporate mitigation planning as an integral component of government and partner
operations. _ ‘

7. Wil provide an update of the Plan every five years.

PASSED AND ADOPTED on September 13, 2018

Al Mt o )

enise DiFranco, Town Council President, Town of Foster

. \ ¢ )
ATTEST! \m\ o

Susan M. Dillon, Clerk, Town of Foster
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Executive Summary

This Hazard Mitigation Plan (HMP) is a product of the Foster Hazard Mitigation
Planning Committee (HMPC). It has been approved by the Foster Town Council, the
Rhode Island Emergency Management Agency, and the Federal Emergency
Management Agency in accordance with the Disaster Mitigation Act of 2000.

The HMPC's overview of past natural hazard occurrences verifies that the Town is
vulnerable to diverse events including high winds, snow storms, and ice. The
discussion puts the likelihood of these events into historical perspective and
recognizes that although the probability of lightning may be higher; the intensity
and potential impacts from less likely events such as Nor'easters can be far greater.

The risk assessment portion of the plan confirms that the Town has much to lose
from these events. The most vulnerable assets include roads prone to washout,
communication equipment, critical municipal hazard response facilities, residents,
businesses, and historic resources.

To address these risks, the 2018 HMP put forth a clear mission, a distinct set of goals
and eight (8) specific mitigation actions. The Town’s hazard mitigation mission is to
preserve and enhance the quality of life, property and resources by identifying areas
of the community that are at risk from natural hazards and by implementing specific
mitigation actions in order the protect the infrastructure, population and historical,
cultural and natural resources in Foster. The specific goals include protecting the
lives and property of the Town of Foster's residents; protecting the Town of Foster’s
critical facilities and infrastructure; and protect the town'’s cultural, historical, natural,
and economic resources. Each of the subsequent mitigation actions for achieving
these goals summarizes specific problems and possible solutions, details the primary
tasks to be undertaken, identifies an appropriate lead and anticipated funding
sources.

1 Executive Summary
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Introduction

Plan Purpose

The purpose of the Hazard Mitigation Plan is to set forth guidelines of short-term
and long-term actions, which will reduce the actual or potential loss of life and/or
property from hazardous events such as high winds, hurricanes and nor'easters, ice
storms, snow storms, lightning, brushfires, drought, and extreme temperatures. This
Plan was constructed using input from a variety of municipal and private
stakeholders and the general public involved in the planning process. This Plan
serves as guidance to help the Town reduce their losses and vulnerabilities relating
to natural hazards.

Hazard Mitigation and Benefits

Hazard mitigation planning consists of a series of actions taken to identify specific
areas that are vulnerable to natural and human-caused hazards within a town, and
seek to permanently reduce or eliminate the long-term risk to human life and
property. It coordinates available resources and identifies community policies,
actions, and tools for implementation that will reduce risk and the potential for
future losses town-wide. The process of natural hazard mitigation planning sets
clear goals, identifies appropriate actions, and produces an effective mitigation
strategy that can be updated and revised to keep the plan current. In short, ‘it's
where we were, where we are and where we're going’ in terms of hazard mitigation.

2 Introduction
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States and communities across the country are slowly, but increasingly, realizing that
simply responding to natural disasters, without addressing ways to minimize their
potential effect, is no longer an adequate role for government. Striving to prevent
unnecessary damage from natural disasters through proactive planning that
characterizes the hazard, assesses the community's vulnerability, and designs
appropriate land-use policies and building code requirements is a more effective
and fiscally sound approach to achieving public safety goals related to natural
hazards.

In the past, federal legislation has provided funding for disaster relief, recovery, and
some hazard mitigation planning. The Disaster Mitigation Act of 2000 (DMA 2000)
is the latest federal legislation to improve this planning process. It reinforces the
importance of natural hazard mitigation planning and establishes a pre-disaster
hazard mitigation program and new requirements for the national post-disaster
Hazard Mitigation Grant Program (HMGP) and other annual funding opportunities.
Section 322 of the Act specifically addresses mitigation planning at the state and
municipal levels of government. It identifies new requirements that allow HMGP
funds to be used for planning activities. As a result of this Act, states and
communities must now have a FEMA- approved natural hazard mitigation plan in
place prior to receiving post-disaster HMGP funds. In the event of a natural disaster,
municipalities that do not have an approved natural hazard mitigation plan will not
be eligible to receive post-disaster HMGP funding.

The purpose of this Plan is to recommend actions and policies for the Town of
Foster to minimize social and economic loss and hardships resulting from natural
hazards. These hardships include the loss of life, destruction of property, damage to
critical infrastructure and critical facilities, loss/interruption of jobs, loss/damage to
businesses, and loss/damage to significant historical structures. Hazardous events
that affect Foster include high winds, crippling snow storms, and heavy rain. To
protect present and future structures, infrastructure and assets and to minimize
social and economic hardships, the Town of Foster implements the following general
actions and policies:

> Revisions to the Town's Comprehensive Plan.

> Incorporation of hazard mitigation into the site plan review process.

> State and local building code review.

> Public education/outreach.

> Post-disaster recovery opportunities/strategies.

The Town of Foster also recognizes the important benefits associated with hazard
mitigation, its interaction with municipal land use and infrastructure planning, and
the need for a comprehensive planning approach, which accommodates these
interdependencies. Foster's Comprehensive Plan (2018) addresses natural and
cultural resources, land use, housing, services and facilities, traffic circulation, open
space, economic development, and future development trends. While the entire

Hazard Mitigation Plan will not be formally incorporated into the Comprehensive
Plan updates, certain, applicable mitigation actions will be incorporated during the
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update process. The Town recognizes coordination between the Hazard Mitigation
Plan and the Comprehensive Plan to be of benefit because it will ensure a unified
planning approach into the future and ensure that risk reduction remains a critical
element of municipal planning. This is also in alignment with current goals of Rhode
Island Statewide Planning which requires a natural hazards component to be
included in the Comprehensive Plan.!

A second benefit of hazard mitigation allows for a careful selection of risk reduction
actions through an enhanced collaborative network of stakeholders whose interests
might be affected by hazard losses. Working side by side with this broad range of
stakeholders can forge partnerships that pool skills, expertise, and experience to
achieve a common goal. Proceeding in this manner will help the Town ensure that
the most appropriate and equitable mitigation projects are undertaken.

A third benefit of hazard mitigation would be endorsing a proactive planning
approach focused on sustainability, whereby the Town of Foster could minimize the
social and economic hardships that have resulted from the occurrence of previous
natural disasters. These social and economic hardships include: the loss of life,
destruction of property, interruption of jobs, damage to businesses, and the loss of
historically significant structures and facilities. This proactive planning approach
would look for ways to combine policies, programs, and design solutions to bring
about multiple objectives and seek to address and integrate social and
environmental concerns. Linking sustainability and loss reduction to other goals can
provide a framework within the state and local governments that will bring the
comprehensive planning process full circle.

Lastly, the participation in a hazard mitigation planning process will establish
funding priorities. The formal adoption and implementation of this Plan will allow
the Town of Foster and its residents to become more involved in several programs
offered by the Federal Emergency Management Agency (FEMA) including: the
Community Rating System Program (CRS); the Pre-Disaster Mitigation Program
(PMA); the Flood Mitigation Assistance Program (FMA); and the Hazard Mitigation
Grant Program (HMGP). Money spent today on preventative measures can
significantly reduce the cost of post-disaster cleanup tomorrow.

Goals

The Town of Foster has established the following mission statement for the Foster
Hazard Mitigation Plan:

1 Rhode Island Statewide Planning, Rhode Island Comprehensive Planning Standards Manual, Section 12. Planning For Natural
Hazards and Climate Change. January 14, 2016.

4 Introduction



2018 Hazard Mitigation Plan Update — Foster, RI

“To preserve and enhance the quality of life, property and resources by identifying
areas of the community that are at risk from natural hazards and by implementing
specific mitigation actions in order to protect the infrastructure, population and
historical, cultural and natural resources in Foster”.

The Town has established the following mitigation goals:

> Implement actions which protect the lives and property of Foster's residents.
> Implement actions which protect Foster's critical facilities and infrastructure.

> Implement actions which protect Foster’s cultural, historical, natural and
economic resources.

Background

The Town of Foster (52 square miles which Figure 1: Foster, RI

includes the villages of Hopkins Mills,
Clayville, Moosup Valley, North Foster, and
Mount Vernon). Foster is surrounded by the
rural communities of Glocester, Scituate, and
Coventry, RI as well as the Town of Killingly,
Connecticut to the west. The unique cultural
landscape retains the image and feel of an
earlier time of rural tranquility. The Town
has many historic features including houses,
farmsteads, stone walls, roads, and mill
ruins. Originally covered in hardwood
forests, Foster, by the early 19t century, was
almost totally cleared, a result of both
agricultural endeavors and forest processing
industries. Today much of the land has
reverted to forest, transected by both paved
and unpaved roads. Most of these roads are
lined with old stone walls, open fields, and
woods.?

2 Town of Foster Draft Comprehensive Plan, 2018
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History
From the 2018 Draft Comprehensive Plan:

“The recorded history of present-day Foster stretches back to the Archaic period (6,000
to 500 BCE) and it is likely the land was used for game hunting and temporary
camping as early as 8,300 BCE. Changes in climate and advances in technology
through succeeding centuries allowed the Native American population to grow and
transition from small hunter-gatherer groups to largely permanently-settled tribes.
The Narragansett tribe was the dominant power in the area before the chartering of
Rhode Island (1663) and continued to be so until its defeat in King Philip’s War (1675-
1676). The conflict culminated with the spreading of European-originated diseases
which significantly decreased the Narragansett population and the size of other local
tribes, such as the Nipmuc who controlled the western half of present-day Foster.

Colonial settlement west from Providence’s town center occurred steadily through the
seventeenth century and the first building in Foster was constructed in the early 1700s.
The continued growth in the outlands population was responded to in 1731 with the
establishment of three towns from Providence’s original land — Glocester, Scituate and
Smithfield. The Town of Foster was incorporated out of Scituate half a century later,
during the Revolutionary period. Local development continued into the nineteenth
century and peaked in 1820, at which time the country’s industrialization and
territorial expansions west stunted Foster's economy and population until the 1960s.

It is not hard to view the entire town as an important and unique cultural landscape
which retains the image and feel of an earlier time of rural tranquility and quietness.
Although prosaic, this description is meaningful as these qualities are highly valued by
Foster residents and often cited as a main reason for relocating to the community."

Demographics

The Town of Foster has seen a slight increase in population since the 2000 U.S.
Census. The estimated population for the Town in 2010 is 4,606, an increase of 8%.
In the tables below are some of the available demographic and social characteristics
of the Town. These tables are based on the 2010 population estimate of 4,606.

Table 1: Demographics

Age Number | %
Under 5 212 4.6
65+ 591 12.8
Median Age 44.8 -
Majority Race: White 4,454 96.7%
Minority Population 152 3.3%

Defined as the number of housing units with one or more occupants, the number of
households is equivalent to the number of occupied housing units in a place. Foster
had 1,707 households at the time of the 2010 Census, of which 1,302 (76%) were
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families and 405 (24%) were nonfamilies. The average household size was 2.68
persons.

Table 2 Demographic Changes

2010 2015 % Change
Housing Units 1,690 1,809 +7%
Population 4,556 4,671 +2.5%

The average annual income in Foster is $79,909.% Using data from the American
Community Survey data, the chart below from shows the shifts in employment by
industry for workers from Foster.

Figure 2: Employment Trends

Agriculture and mining

Art, recreation, accomodations and food service
Construction

Education, health care and social assistance
Finance, insurance, real estate and leasings

Information

Manufacturing

Other services

Professional and management services
Public administration

Retail

Transportation, warehousing and utilities

Wholesale
0 5 10 15 20 25 30
2005-09 m2010-14
Source: Town of Foster Draft Comprehensive Plan, 2018
Generally, Foster residents have proven themselves as self-reliant and community
oriented. Being largely rural, most households have back-up generators and wood
burning stoves or fireplaces to make life more comfortable when the power goes

out for days. According to members of the HMPC, residents often rely on each
other and neighbors before seeking assistance from local officials.

3 American Community Survey. 2011-2015 American Community Survey 5-year Estimates.
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Government

The Town of Foster, as part of the Town of Providence, was founded in 1636 and
incorporated as its own municipality on August 24, 1781. The Town operates under
a Home Rule Charter adopted in 1976 that provides for a Town Council form of
government with a five-member Council. Each Town Council member is elected at-
large for a term of two years. The Council is led by a Town Council President, who is
elected by the Town Council members. Per the Town Charter, the Town Council
President “shall be recognized as the head of the Town government.” The Town
Council President works closely with the Town Clerk, who is also an elected official.
The Town Clerk is the Director of the Department of Administration and oversees
administration of the Town Hall.*

Land Use Patterns

The total area of Foster is approximately 84% forested, 7% residential, 4%
agriculture, 2% water, 0.25% commercial/industrial, and 2.75% of other uses (i.e.
roads, gravel pits, etc.). The residential and agriculture areas are located alongside
the road corridors. The largest bodies of water (Westconnaug Reservoir and Barden
Reservoir) are located on the eastern side of Foster. There are also smaller rivers and
streams throughout town.

Figure 3 Land Use Type -Foster, RI

W Forested

B Residential
Agriculture

B \Water

m Commercial/Industrial

H Other

4 Town of Foster Draft Comprehensive Plan, 2018
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There is no centralized core or commercial district in Foster. Economic development
has been limited by the rural character of the town and suitability of sites for wells
and onsite wastewater treatment systems (OWTS).

Table 3 Land Use

Land Use Type® 2003/2004 Acres | 2011 Acres % Change
Residential 2,020 2,255 +12%
Commercial/Industrial 82 82 - 2%
Forested 28,421 28,064 - 36%
Agriculture/Pasture 1,205 1,284 - 6%

Public Safety

Law enforcement and protection of persons and property is provided by the Police
Department's eight sworn officers supported by four professional employees. The
Police Department operates a twenty-four-hour patrol. Average response time to an
emergency dispatched call is approximately six to eight minutes throughout the
town. The police station and Emergency Operations Center is located in the historic
Aylsworth House in Foster Center. In December 2017, the Town appointed a new
Emergency Management Director. The Director is supported by the Assistant
Emergency Management Director.

The three (3) Foster fire districts (Foster Center, Moosup Valley, and South Foster)
provide first response to major disasters. Fire fighters are trained in various matters
which include search and rescue, EMT services, and firefighting.

The Paine School serves as the local emergency shelter but is not Red Cross certified.

Roads and Bridges

“The transportation network in Foster grew out of Providence merchants’
commercial interests and the most common modes of travel at the time - by foot,
horse or drawn carriage. Foster's transportation network today still consists of major
highways running east-west through the Town connected by local north/south
roads. The major highways continue to provide access through the town to
destinations such as Providence and the State of Connecticut while the local roads
provide access to the farms, villages and neighborhoods.

RIGIS Land Use Data from 2003/2004 and 2011 (most recent).

9
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Foster is located approximately 12 miles from Interstate 295 in Rhode Island, and
about 4 miles from Interstate 395 in Connecticut. Foster contains five numbered
state routes. East-west routes are:

e Route 6 (Danielson Pike): a major connector between Interstate 295 in
Rhode Island and Interstate 395 in Connecticut that includes the primary
area of commercial development in the community.

e Route 101 (Hartford Pike): branches off Route 6 in Scituate and joins Route
44, a major connector between Providence and Connecticut.

e Route 14 (Plainfield Pike): provides Foster residents with the most direct
route to urban centers in Johnston, Cranston and Providence.

e Route 102 (Victory Highway): provides a north/south route which passes
through Scituate to the east and through the rural areas of Foster and
West Greenwich to the South, connecting to Route [-95 in West
Greenwich.

e Route 94 (Foster Center Road/ Mount Hygeia Road): connects Route 102
and Route 6.

Other state roads are Central Pike (east of Foster Center Road Route 94), Cucumber
Hill Road and Moosup Valley Road.

The major municipal roadways are Howard Hill Road, Walker Road, Johnson Road,
South Killingly Road, Kennedy Road, and East Killingly Road. These roads are
relatively narrow and winding, which helps to keep automobile drivers travelling at
safe speeds and helps protect the character of the community. Many minor local
roads are unpaved. Unpaved roads require frequent repairs and maintenance of
erosion control measures but are an important part of the rural character. Tom
Wood Road and portions of Tray Hollow Road, George Washington Highway, Luther
Road, Howard Hill Road, Biscuit Hill Road, Weatherbee Road, Goldmine Road,
Central Pike, and Rickard Road are all unimproved local public roadways.

Foster contains 16 major bridges, seven of which are maintained by the state. Four
bridges — Central Pike, Dolly Cole, Moosup Valley and Spears — are posted with
weight limits and three — Hemlock, Hopkins Mill, and Hemlock Road — are closed.
Recently, the bridges on Mill Road and Plain Woods Road were repaired after
damage from flooding which occurred in spring 2010. Much of the repairs were
funded through FEMA grants. The bridge on Winsor Road was repaired in 2014

Introduction
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using municipal funds. The Town of Foster should consider the option of repair and
maintenance of town bridges to be done by the Department of Public Works.”®

Utilities

There are only 2 power lines coming into the Town of Foster. This makes the town
much more vulnerable to wind and ice events. Historically when there are
widespread power outages, the town is not always a priority for restoration work
because of the low population density. The residents of Foster are generally
prepared with generators and wood stoves to get them through periods without
power.

Foster residents are served by private wells and OWTS. There are no public water
or public sewer facilities.

Forest and Open Space

Forests and farms help shape the identity of Foster. There are over 28,000 acres of
forested areas in Foster (RIGIS Land Cover database). Providence Water Supply
Board, Land Trust, and Audubon Society holdings support conservation and open
space preservation.

Water Resources

The Town of Foster is traversed by rivers, brooks and streams. There are various
reservoirs and ponds covering a total of 448 acres. These waters provide essential
habitat and many support fishing and swimming criteria. The town relies on wells
for drinking water and does not have any significant groundwater resources. Water
bodies of significance include:

> Barden Reservoir

> Westconnaug Reservoir

> Shippee Sawmill Pond

> Hopkins Mill Pond

> Spear Pond

> Clark Pond

> Porter's Pond

> Ponaganset River and tributaries

6 Town of Foster Draft Comprehensive Plan, 2017
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> Dolly Coke Brook

> Hemlock Brook

> Westconnaug Brook

> Moosup River and tributaries

>  Scituate Reservoir Watershed (most of Foster is located in this watershed)

Historic and Cultural Resources

Foster Preservation Society (FPS) is the primary organization involved in historic
preservation locally and an active collaborator with both the town and the state.
Examples of this include its involvement in supporting RIHPHC's nominations of
historic places to the NRHP and compiling a video related to the Historic Barns
survey. The group also works independently to provide educational lectures at area
libraries and schools. FPS also houses a large collection of several hundred historical
documents, genealogical records, photographs, postcards and tax lists at its office in
the historic Meeting House. In more recent years, the digital recording of interviews
with local residents has also begun as an additional resource for future generations.

The National Register of Historic Places recognizes four historic districts, three
buildings, one farm, and a prehistoric archaeological site in Foster.

e Foster Center Historic District

e Hopkins Mills Historic District

e Moosup Valley Historic District

e Clayville Historic District

e Captain George Dorrance House

e Mount Vernon Tavern

e Mount Hygia/Solomon Drown House

e Borders Farm

e Breezy Hill Site

Foster's prized heritage is also located in its cemeteries and stone walls. The Foster
Preservation Society has surveyed the historic cemeteries and documented nearly
half of the inscriptions. The Town has also amended its Zoning Ordinance to ensure
that any proposed alterations, relocations, excavations, dismantlings, or demolition
of stone walls are identified in planning processes.

Cultural resources in Foster include libraries, the Foster-Glocester School District,
Swamp Meadow Community Theatre, and Artist Open Studios. In late July, residents
and neighbors come together for the annual Old Home Days- a tradition that dates
back to 1904. Events include a community supper, pie eating contests, crafters, 4-H
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shows, tractor pulls, and a skillet toss. For the paranormal enthusiasts, Foster is a
popular visiting spot to witness hauntings throughout the year.

Development Trends Since the 2005 Plan

Development trends have been stagnant. Rezoning on Route 6 from commercial to
a combination of general business mixed use and agricultural/residential was
completed in 2010 in an effort to stimulate sustainable growth in specified nodes.
However, no major economic development in these targeted areas has been realized
as of yet. Residential grown has been stable with growth expanding into
Agricultural/Residential zones.

There has been an increase in solar development in Town since Foster's solar
ordinance was passed in 2015. New applications for solar development, both
commercial and residential, continue to be submitted. The Town is considering both
a wind turbine ordinance and a marijuana ordinance that may allow this type of
development, with appropriate restrictions.
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Planning Process

Overview

The Town of Foster initiated the hazard mitigation planning effort on April 13, 2017
at the recommendation of the Foster Town Council. This Hazard Mitigation Plan
Update is the result of a dedicated group of individuals working for about a year
identifying natural hazards and proposing ways to improve Foster's resiliency.

Foster Hazard Mitigation Plan Committee

This Hazard Mitigation Plan (HMP) is a product of the Foster Hazard Mitigation Plan
Committee (HMPC). The HMPC was led by the Town Planner. Committee members

include:

Guenter Bay*, Former EMA Director and Volunteer
Robert Clarkin, DPW Director (left in December 2017)
Paul Cuniff*, Moosup Valley Fire Chief

Denise DiFranco*, Councilwoman

Michael Dillon*, Councilman

T. Douglas Howell, DPW Director (as of January 2018)
Cheryl Maynard, Town Planner (left in January 2018)

Jennifer Siciliano, Town Planner (as of February 2018)

Planning Process
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e Heidi Rodgers*, EMA Director (as of December 2017)
e Kelli Ross, Town Treasurer

e William Ziehl, Police Chief

*denotes Foster resident

The Planning Process

This 2018 HMP is the result of a 7-step process that was initiated April 13, 2017 with
the establishment of the HMPC by invitation from the Town Council. The Town hired
a consultant to assist with this planning effort.

Step two started the Plan development process and included the first meeting of the
HMPC on June 29, 2017. The HMPC met regularly.

The City's previous Plan was dated 2005, so the first meeting focused on re-ranking
hazards and discussing the process for updating the plan. At this initial meeting, the
group reviewed a set of questions to be included in an online public survey. The
purpose of the survey was to capture the local residents’ perception of natural
hazards.

The link to the survey was widely distributed on social media and on the City's
website. Over 50 people participated. See Appendix A for survey results.

Step three began with the HMPC meeting on June 29, 2017. After reviewing the
hazards of concerns and survey results, the HMPC identified critical infrastructure
and community assets within the town. Fifteen areas of vulnerability were identified:
Flood prone drainage systems, roads that wash out, bridges, wastewater, water
supply systems, utility facilities, dry hydrants, communication towers, dams, critical
municipal hazard response facilities, populations, businesses, schools, recreation
facilities, and historic resources. During discussions, the group decided that
although important for the function of the Town, the following were not identified
as being particularly vulnerable at this time:

> Bridges - In good condition, or in the process of being fixed.

> Utility Facilities — ongoing mitigation actions

>  Dams — Well maintained

> Schools — They have early warning and evacuation procedures. No current

vulnerabilities.

During this early phase, the Town’s consultant reviewed the existing Comprehensive
Plan, local ordinances, StormReady Plan, and gathered information on current
infrastructure projects going on within the Town.

Current town capabilities were discussed at the meeting on July 25, 2017. Many
different departments, committees, and programs already engage in activities that
help the town become more resilient to a variety of hazards. It is important to
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highlight these capabilities and show how they support the Town’s hazard
mitigation efforts.

Step four was creating an updated list of mitigation actions to reduce the impact to
the identified vulnerable areas. On August 30, 2017, the HMPC reviewed the
mitigation items that were proposed in the 2005 Plan. Status updates were given
for all the previous actions. The incomplete actions that were still important were
rolled into the list of actions for this 2018 Plan update.

Step five was completed at the October 3, 2017 meeting where the group
brainstormed additional mitigation actions they wanted to include. During this
meeting, the group decided that not all critical infrastructure needs a mitigation
action within the lifespan of this Plan (5 years). Included in this step was proposing
new actions, establishing action timelines, costs, and identifying responsible parties.

Step six focused on the prioritization of the mitigation actions. On November 15,
2017, the HMPC met as a group to prioritize their proposed actions and confirm
additional action details. After this meeting, the consultant finished the draft of the
Plan for committee review.

Step seven furthered the public input and review process with the Foster Town
Council, and the general public for review and comment. The Plan was posted on
the City’s website. Facebook, and made available at Town Hall and Library for public
review. The Hazard Mitigation Plan was also emailed to Emergency Management
Directors in the neighboring towns of Glocester, Scituate, Coventry, and Killingly, CT
for their review and comments. No comments were received. At the Town Council
meeting on June 14, 2018, the public and Council members were given an
opportunity to provide comments on the draft Hazard Mitigation Plan. After the
presentation by VHB there were questions about the planning process by the
Council, and a question from the public.

Table 4 provides a summary of the Committee’s meeting dates and the activities
that they conducted:

Table 4 Committee Meetings

Date Meeting Summary

04/13/2017 | Recommendation by Town Council to appoint a Hazard
Mitigation Committee

06/29/2017 | Kick-Off Meeting: Discuss hazards of concern and survey
questions

07/25/2017 | Meeting #2: Vulnerabilities and survey responses

08/30/2017 | Meeting #3: Discuss current capabilities and review 2005
mitigation actions

10/3/2017 Meeting #4: Mitigation actions

11/15/2017 = Meeting #5: Review of mitigation actions and prioritization

--- Major staff changes at the Town affected the membership of the
Committee

06/14/2018 Presented Draft to Town Council
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Date Meeting Summary

07/02/2018 | Submitted plan to RIEMA for review

08/10/2018 Submitted to FEMA for review

Adopted by the Foster Town Council

Public Input

This Hazard Mitigation Plan benefits from various distinct types of public input
strategies that were utilized by the HMPC during the drafting process and prior to its
adoption by the Town Council. Public input for the Foster Hazard Mitigation Plan
was primarily collected through a public survey, public meetings and an invitation to
comment.

Early in the planning process, the HMPC promoted and distributed a “Hazard
Perceptions” survey online. The purpose of the anonymous survey was to hear from
residents the hazards and neighborhoods they are most concerns about. Over 50
individuals participated in the survey. Not surprisingly, most were concerned about
hurricanes/tropical storms, snow/blizzards, ice storms, and high winds. The survey
also provided the HMPC with a list of problematic areas that are susceptible to
flooding. The HMPC used the input from the survey to focus their mitigation
planning efforts.

The 2018 HMPC included town residents. The HMPC's roles focused on reviewing
the content of the risk assessment matrix to ensure proper classification of problems
and estimates of potential impacts; formulation of mitigation actions and
sequencing of primary tasks; and identification of feasible implementation methods
and schedules. Their comments were incorporated into the final 2018 Hazard
Mitigation Plan.

Prior to public release of the 2018 HMP, the HMPC drafted the plan through a series
of committee meetings. While these meetings did not rise to the level of public
hearings and were not advertised, they were open to the public.

Another public input strategy was geared toward the general public as opposed to
specific stakeholders. During the draft review portion of the plan development, an
electronic copy of the draft 2018 HMP was posted to the Town’s website. The public
was informed of both the webpage posting and the public hearing. See Appendix B.
They were encouraged to review the document, comment on the HMP and attend
the meeting. Notice of the public hearing was also posted as an agenda item on the
City's website in accordance with state law. On June 14, 2018, the Town Council held
a discussion on the HMP as part of their regular public meeting. At the Town
Council meeting, there was a question from the general public about re-connecting
dead end streets to aid in emergency response. Foster emergency responders have
not considered dead end streets to hamper their response efforts but will consider it
the next time this plan is reviewed. There were no further comments from the
general public.
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Review and comments from the Federal Emergency Management Agency and the
Rhode Island Emergency Management Agency were also incorporated prior to
adoption by the Town Council.

Before the HMPC began meeting regularly, the Town was working on updating their
Comprehensive Plan which includes discussions on floodplains, resource protection
districts, and development trends. Members of the HMPC will be involved in the
Comprehensive Plan update and will be incorporating elements of this document
into the other plan.
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Natural Hazards

Hazards of Concern

The Rhode Island 2016 Hazard Identification and Risk Assessment and 2005 Foster
Hazard Mitigation Plan were used as a starting point for identifying hazards that
pose the largest threat to the Town. The following table summarizes the hazards
identified by the Foster Hazard Mitigation Plan Committee.

Table 5 Hazards Identified by the Foster Hazard Mitigation Plan Committee

Natural Hazards Identified by the State Identified by the HMPC
Severe Winter Weather
Ice Storm v
Snow v
Flood
Riverine v
Coastal -
Flash -
Urban v
High Wind v
Extreme Heat v
Hurricane and Tropical Storms
Nor'easter 4

Storm Surge

Natural Hazards
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Natural Hazards Identified by the State Identified by the HMPC
Extreme Cold v
Thunderstorm
Hail v
Lightning v
Dam Failure
Fire
Urban -

Wildfire v

Sea Level Rise -

Epidemic i}

Drought

Earthquake

AU

Tornado

Human-Caused Hazards

Cyber Security

Chemical Incident -

Terrorism _

Biological Incident -

Radiological Incident -

Civil Unrest -

Technological Hazards

Infrastructure Failure -
This Plan will focus primarily on the natural hazards.

During the beginning phases of the planning process, the Hazard Mitigation
Planning Committee participated in an exercise that captured the frequency of
various hazards, their potential damage extent, and their impacts (i.e. to populations,
infrastructure, natural environment, etc.). The following scales were used during the
analysis:

Probability of Future Occurrence/Frequency

Highly likely: near 100% probability within the next year;

Likely: between 10% and 100% probability within the next year or at least one
chance in next 10 years;

Possible: between 1% and 10% probability within the next year or at least one
chance in next 100 years;

Unlikely: less than 1% probability in next 100 years
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Impact

Low: some local property damage not town wide, minor injuries/ loss of life

Medium: 50% of property could be damaged and possible injuries/ loss of life

High: major town-wide property damage, injuries and loss of life

Level of Concern/Risk Rank

Developed by the HMPC to rank the various hazards based on frequency and
damage potential.

Low - Not expected to occur with any frequency, damages will be limited.

Medium - Will occur within the next 10 years but the Town has resources to reduce
risks.

High - Expected to occur within the next 5 years, and is a major concern for the
Town.

Based on a combination of frequency, damage extent and impacts, the team
assigned each hazard a Level of Concern. The table below summarizes the hazards
of concern for the Town of Foster, ranked from a high concern to low concern

Table 6 Hazards Ranked

Hazard Level of Concern/Risk Rank
HighWinds = i

Nor'easter

Hurricane

Winter Storm (Snow Loads)

Ice Storm N s (o]
Drought Medium

Brushfire Medium

Extreme Heat and Cold Medium

Lightning Medium

Flooding (Street) Medium/Low
Flooding (Riverine) Low

Dam Failure Low

Hail Low

Tornadoes Low

Earthquake Low

The following sub-sections are organized by the level of risk as identified in the table
above.

High Winds

Description

Wind is the movement of air caused by a difference in pressure from one place to
another. Local wind systems are created by the immediate geographic features in a
given area such as mountains, valleys, or large bodies of water. National climatic
events such as high gale winds, tropical storms, thunderstorms, Nor'easters,
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hurricanes, and low-pressure systems produce wind events in Rhode Island. Wind
effects can include blowing debris, interruptions in elevated power and
communications utilities, and intensification of the effects of other hazards related
to winter weather and severe storms.

The Beaufort Wind Scale is a 17-level scale used to describe wind speed and
observed wind conditions at sea and on land. A wind classification of 0 has wind
speeds of less than 1mile per hour are considered calm. On the other end, a
classification of 10 with wind speeds reaching 63 miles an hour can blow down trees
and cause considerable damage.

Natural Hazards
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Figure 4 Beaufort Wind Chart

Location

Wind events are expected throughout the year in Foster.
Probability of Future Occurrence
Highly likely.

Extent

Wind speeds in nearby Providence are indicative of Foster (more local data
unavailable). “With an average wind speed of 9.3 MPH, Providence is a windy city,
1.00 MPH higher than the national average. The average wind speed in Providence is
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about the same as the State average. The windiest season in Providence is spring,
with spring wind speeds reaching 10.27 mph on average, 1.17 mph higher than in
the rest of the U.S..”

Impact

Strong wind gusts of 40 miles an hour (Beaufort Scale of 8) can blow twigs and small
branches from trees. Occasional gusts and sustained winds at this speed (and
above) are of concern to the Town. Damages from wind events range from power
outages, property damage to vehicles and buildings and fallen trees/limbs. Wind
events in Foster have resulted primarily in power outages and downed tree limbs on
local and State roads with minimal property damage. It is important that the Town
of Foster maintain their public tree trimming program that will reduce the likelihood
of fallen trees/limbs from disrupting transportation routes and/or taking down
power lines.

Climate Change Impacts

Wind speeds are expected to decrease. “Oceanographers at the University of Rhode
Island have analyzed long-term data from several anemometers in southern New
England and found that average wind speeds have declined by about 15 percent at
inland sites while speeds have remained steady at an offshore site.”®

History?

Foster experiences high wind events annually.

Table 7 History of High Wind Events in Providence County (more local data unavailable)
Magnitude
Date (kts) Comments

Downed power lines lit a brush fire along Route 104 in Smithfield and trees
blocked a road in Warwick. In Providence, a tree fell on a vehicle and branches fell

09/11/2002 43-45 onto a house. About four thousand electric customers lost power in Johnston and
Glocester. Falling trees caused damage to a car and two homes in Johnston. Many
trees were reported downed by the high winds in Coventry near the Scituate line.

10/15/2003 47-50 High winds downed trees and large limbs causing scattered power outages.

11/13/2003 50-52 Peak W|nd'gusts of 50-60mph brought down trees and power lines causing fifty
thousand in total damages.

11/5/2004 50 (B:;ouur?t;\t down large tree in Woonsocket, highs of 60 mph in northern Providence

WeatherDB https://wind-speed.weatherdb.com/I/206/Providence-Rhode-Island accessed 3/3/2017.

8  University of Rhode Island, 2012. Wind speeds in southern New England declining inland, remaining steady on coast: Climate
change, urbanization among possible causes. https://www.sciencedaily.com/releases/2012/12/121205091044.htm.

9 NOAA Storm Event Database
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Magnitude
Date (kts) Comments
12/1/2004 58 There were many reports of downed trees and power lines, especially in the higher
elevations.
. Gusts estimated near 60mph brought down trees and wires in Providence,
12/23/2004 >5->8 Smithfield, and Johnston. No reports of injuries.
04/02/2005 50-53 Several trees were blown down in Foster and Burrillville, no reports of injuries.
Strong coastal storm brought high winds to parts of Rhode Island, more confined
05/07/2005 >0 to the higher elevations of Providence County.
10/16/2005 58-60 Multiple trees, limbs, angl wires were reported down in Cumberland, Woonsocket,
Johnston, and East Providence.
Strong winds knocked a large tree down on interstate 95, partially blocking the
10/25/2005 58 northbound side of the interstate. In addition, several trees, wires, and limbs were
reported down in Woonsocket, West Greenwich, Exeter, and Tiverton.
Radio operators and the media reported several instances of downed trees and
10/29/2006 50 large branches in nearby Woonsocket and Cumberland, one of which temporarily
shut down a roadway.
12/01/2006 50-55 High tension wires and trees were brpught down. One person was injured in
Foster when a tree fell on Barlow Trail.
) Winds gusted as high as 67 mph in nearby Woonsocket, Rhode Island and
02/10/2008 >8-60 downed tree limbs and wires across much of Rhode Island.
A weather station at a spotter's home recorded a wind gust of 60 mph (52kts). This
01/25/2010 52 resulted in strong to damaging winds across much of eastern Massachusetts and
Rhode Island.
Low pressure off the mid-Atlantic states moved up the coast passing southeast of
12/08/2011 55 Southern New England. This produced heavy rainfall and strong to damaging
winds across much of the area.
The NWS Cooperative Weather Observer in North Foster reported wind gusts to
10/29/2012 42-45 51 mph. The general public reported sustained wind speeds of 48 mph. Various
trees and power lines were brought down.
01/31/2013 56 The media reported gusts to 51 mph in nearby Woonsocket. In nearby Glocester, a
tree was downed across Snake Hill Road
11/27/2013 40 Strong wind. Damage to trees. A tree was downed onto Howard Hill Road in
Foster.
04/04/2015 41 Strong wind. A tree fell on wires on North Road in Foster.
02/25/2016 50 A tree on Luther Road was downed by thunderstorm winds.
03/17/2016 40 Strong Wind. A tree and wires were downed, snapping a utility pole in half in
Foster.
03/31/2016 40 Strong Wind. A tree and wires on Windsor Road were downed in Foster.
08/12/2016 50 Several trees were downed on Route 6 in Foster by thunderstorm winds.
09/5/2016 40 Lingering effects of Hermlne were especially damaging to leaf-on trees. Winds
generally below tropical storm force.
01/24/2017 40 Strong Wind. Telephone pole and wires down in Foster.
Regionwide power outages after a strong storm came through the area. There was
10/29/2017 52 . .
extensive tree damage and power lines downed by fallen branches.
12/09/2017 | unknown | Strong windstorm knocked out power for 5 days in parts of town.
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Nor'easter

Description

A strong low pressures system along the Mid-Atlantic and New England, can form
over land or over coastal waters. The storm radius is often as large as 1,000 miles,
and the horizontal storm speed is about 25 miles per hour, traveling up the eastern
United States coast. Sustained wind speeds of 10-40 mph are common during a
nor'easter, with short term wind speeds gusting up to 70 mph. Typically a winter
weather event, Nor'easters are known to produce heavy snow, rain and heavy waves
along the coast. Unlike hurricanes and tropical storms, nor'easters can sit off shore,
wreaking damage for days.

Also called East Coast Winter Storms, Nor'easters are characterized by:

> A closed circulation.

> Located within the quadrilateral bounded at 45N by 65W and 70W, and at 30N
by 85W and 75W.

> Show a general movement from the south-southwest to the north-northeast.
> Contain winds greater than 23 mph.

> The above conditions must persist for at least a 12-hour period?*°.

The magnitude or severity of a severe winter storm or Nor'easter depends on several
factors including a region’s climatological susceptibility to snowstorms, snowfall
amounts, snowfall rates, wind speeds, temperatures, visibility, storm duration,
topography, and time of occurrence during the day (e.g., weekday versus weekend)
and time of season.

The extent of a severe winter storm (including Nor‘easters that produce snow) can
be classified by meteorological measurements and by evaluating its combined
impacts. For measuring wind effects, the Beaufort Wind Scale is a system that
relates wind speed to observed conditions at sea or on land. (See Table 8). The
snow impact of a Nor'easter can be measured using NOAA'’s Regional Snowfall
Index (See Section 3.1.7 Snow Storm).

Location

The Town's proximity to the Atlantic Ocean renders it susceptible to Nor'easters and
the resulting loss of human life and property.

10 Hersher, et al. An East Coast Winter Storm Climatology. Northeast Regional Climate Center, Cornell University, Ithaca, NY, 2001.
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Probability of Future Occurrence

Likely

Extent

On average, Foster experiences or is threatened by a Nor'easter every couple of
years.

Impact

Foster is an inland community; most damage would be from downed power lines,
downed trees, and damage to mobile homes or older structures. The Blizzard of
1978 was the largest Nor'easter on record. Many people were without heat, food,
and electricity for over a week.

Climate Change Impacts

Similar to hurricanes, changes in air and water temperatures will lead to stronger
Nor'easters along the Atlantic Ocean. Foster should expect stronger Nor'easters, but
not necessarily more frequent storms.

History

Table 8 Nor'easter History

Date Comments

02/10/1969 | Up to 20 inches of snow in parts of Rhode Island.

02/07/1978 = 27 inches of snow in Providence. State of emergency declared in
RI and in surrounding MA and CT.

05/25/2005 | Late season Nor'easter brought strong winds and heavy rains,
some gusts as high as 60 mph.

02/12/2006 | Heavy snow (9.4 inches at T.F. Green) and windy conditions.

10/29/2011 | A rare and historic October Nor'easter brought very heavy snow to
portions of southern New England on Saturday October 29. Low
pressure tracked northeast from the North Carolina coast Saturday
morning, rapidly strengthening as it passed well south of
Nantucket Saturday evening. As the storm intensified, colder air
from aloft was drawn into New England resulting in heavy snow in
the interior. 3-6 inches of snow fell across northwestern Providence
County.

02/08/2015 | Long duration snow storm that dumped 6-16 inches of snow in
northwestern Providence County.

03/14/2017 Heavy wet snow followed by plunging temps hampered roads.
11.5 inches of snow reported in North Foster.
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Hurricanes (Tropical Cyclones)

Description

Tropical cyclones, a general term for tropical storms and hurricanes, are low pressure
systems that usually form over the tropics. These storms are referred to as “cyclones”
due to their rotation. Tropical cyclones are among the most powerful and
destructive meteorological systems on earth. Their destructive phenomena include
very high winds, heavy rain, lightning, tornadoes, and storm surge. As tropical
storms move inland, they can cause severe flooding, downed trees and power lines,
and structural damage (State of Rhode Island Hazard Identification and Risk
Assessment 2016).

There are three categories of tropical cyclones:

1. Tropical Depression: maximum sustained surface wind speed is less than 39 mph
2. Tropical Storm: maximum sustained surface wind speed from 39-73 mph

3. Hurricane: maximum sustained surface wind speed exceeds 73 mph

Once a tropical cyclone no longer has tropical characteristics it is classified as an
extratropical system (State of Rhode Island Hazard Identification and Risk
Assessment 2016).

Most Atlantic tropical cyclones begin as atmospheric “easterly waves” that
propagate off the coast of Africa and cross the tropical North Atlantic and Caribbean
Sea. When a storm starts to move toward the north, it begins to leave the area
where the easterly trade winds prevail and enters the temperate latitudes where the
westerly winds dominate. This situation produces the eastward curving pattern of
most tropical storms that pass through the Mid-Atlantic region. When the westerly
steering winds are strong, it is easier to predict where a hurricane will go. When the
steering winds become weak, the storm follows an erratic path that makes
forecasting very difficult (State of Rhode Island Hazard Identification and Risk
Assessment 2016).

Hurricanes are categorized according to the Saffir/Simpson scale (Table 8) with
ratings determined by wind speed and central barometric pressure. Hurricane
categories range from one (1) through five (5), with Category 5 being the strongest
(winds greater than 155 mph). A hurricane watch is issued when hurricane
conditions could occur within the next 36 hours. A hurricane warning indicates that
sustained winds of at least 74 mph are expected within 24 hours or sooner (State of
Rhode Island Hazard Identification and Risk Assessment 2016).

The Saffir-Simpson scale below is based primarily on wind speeds and includes
estimates of barometric pressure and storm surge associated with each of the five
categories. It is used to give an estimate of the potential property damage and
flooding expected along the coast from a hurricane landfall.”
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Table9  Saffir/Simpson Hurricane Wind Scale!

Wind Speed Typical Effects

Category 1 - Weak Minimal Damage: Damage is primarily to

74-95 MPH shrubbery, trees, foliage, and unanchored mobile
(64-82k1) homes. No real damage occurs in building

structures. Some damage is done to poorly
constructed signs.

Category 2 — Moderate
96-110 MPH
(83-95kt)

Moderate Damage: Considerable damage is done
to shrubbery and tree foliage; some trees are
blown down. Major structural damage occurs to
exposed mobile homes. Extensive damage occurs
to poorly constructed signs. Some damage is done
to roofing materials, windows, and doors; no major
damage occurs to the building integrity of
structures.

Category 3- Strong
111-130 MPH
(96-113kt)

Extensive damage: Foliage torn from trees and
shrubbery; large trees blown down. Practically all
poorly constructed signs are blown down. Some
damage to roofing materials of buildings occurs,
with some window and door damage. Some
structural damage occurs to small buildings,
residences and utility buildings. Mobile homes are
destroyed. There is a minor amount of failure of
curtain walls (in framed buildings).

Category 4 - Very Strong
131-155 MPH
(114-135kt)

Extreme Damage: Shrubs and trees are blown
down; all signs are down. Extensive roofing material
and window and door damage occurs. Complete
failure of roofs on many small residences occurs,
and there is complete destruction of mobile
homes. Some curtain walls experience failure.

Category 5 — Devastating

Greater than
155 MPH (135kt)

Catastrophic Damage: Shrubs and trees are blown
down; all signs are down. Considerable damage to
roofs of buildings. Very severe and extensive
window and door damage occurs. Complete failure
of roof structures occurs on many residences and
industrial buildings, and extensive shattering of
glass in windows and doors occurs. Some complete
buildings fail. Small buildings are overturned or
blown away. Complete destruction of mobile
homes occurs.

Storm surge is the abnormal rise in water level caused by the wind and pressure
forces of a hurricane or nor'easter (State of Rhode Island Hazard Identification and
Risk Assessment 2016). Nationally, storm surge flooding has caused billions of

11 Source: National Weather Service, National Hurricane Center
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dollars in damage and hundreds of deaths. Given today's ever-increasing population
densities in coastal states, the need for information about the potential for flooding
from storm surge has become even more important. Further discussion on storm
surge is not included in this plan, due to Foster's inland location over 18 miles from
the Providence River at the upper part of Narragansett Bay.

Local damage after Hurricane Irene in August 2011 mainly included down trees and power
lines.

Location

The Town'’s relative proximity to the Atlantic Ocean renders it particularly susceptible
to hurricanes and the resulting loss of human life and property.

Probability of Future Occurrence

Likely.

Extent

Hurricanes that likely make it up to Rhode Island are usually weak (Category 1) or
downgraded tropical systems. The wind speeds may be less, but the storms can still
bring a lot of rain.

Impact

Foster is an inland community; most damage would be from downed power lines,
downed trees, and damage to mobile homes or older structures.

Climate Change Impacts

Increasing air and water temperatures will lead to stronger hurricanes along the
Atlantic Ocean. It is uncertain if changing climatic conditions will affect the storm
tracks, allowing for more storms to head towards Rhode Island. Foster should
expect stronger hurricanes, but not necessarily more frequent hurricanes.

History

The wind and rain that precede a hurricane can cause severe damage even to those
communities that are further inland, such as Foster. Therefore, the threat of a
hurricane to this community and the resulting wind and rain damage need to be
considered.

The unforeseen Great New England Hurricane of 1938 is the most catastrophic
weather event in Rhode Island and history. The event occurred slightly before high
tide and brought with it winds upward of 120 mph. A tidal surge inundated the city
of Providence with over 10’ of water.

A Category 1 hurricane struck Rhode Island in August 1954 (Carol). The hurricane
resulted in house and tree damage around Foster.
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In October 1991, Hurricane Bob hit Rhode Island as a Category 2 storm. The
hurricane damaged business and homes as well as took down numerous trees and
utility lines in Foster. The highest amount of rainfall was 7.01 inches in Foster, RL.1?

In 2011, Hurricane Irene hit Rhode Island as a tropical storm. Despite the relatively
low wind speeds, sustained winds over a 6 to 12-hour long duration resulted in
widespread tree damage and resulted in power outages to roughly half a million
customers throughout the state. Numerous trees, poles, and wires were downed
throughout the state. Wind gusts of 52 knots were observed locally. Collective
effects throughout Massachusetts and Rhode Island resulted in 1 fatality, no injuries,
and $127.3 million in property damage (NOAA).

In October 2012, Hurricane Sandy severely impacted coastal Rhode Island as it came
ashore with Tropical Storm strength winds. Peak wind speeds in Foster were 65-69
mph. Being inland, Foster was spared the storm surge but suffered minor damage
throughout the town due to high winds and rain. There were widespread power
outages and a backlog of requests for downed tree removal which restricted access
to roads and private property.

Snow Storm

Description

The majority of Rhode Island lies outside the heavy snow and ice regions of the
northeast. Due to its maritime climate, Rhode Island generally experiences cooler
summers and warmer winters than inland areas. However, snow does occur and can
be more than an inconvenience and cause extensive damage. The two major threats
from heavy snow are stranded populations and snow loading on rooftops.
Additionally, loss of power could mean loss of heat for many residents.

Winter storms vary in size and strength and can be accompanied by strong winds
that create blizzard conditions and dangerous wind chill. There are three categories
of winter storms. A blizzard is the most dangerous of the winter storms. It consists of
low temperatures, heavy snowfall, and winds of at least 35 miles per hour. A heavy
snowstorm is one which drops four or more inches of snow in a twelve-hour period.

Location

All of Foster is susceptible to snow storms. Roads and trees will be the most
affected.

12 RI Hurricanes and Climate Change https://rihurricanesandclimatechange.weebly.com/historic-ri-hurricanes.html
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Probability of Future Occurrence

Highly Likely

Extent

The Regional Snowfall Index (RSI) is a scale that uses the area of snowfall, the
amount of snowfall, and the number of affected people to rank high-impact
storms.3

On average, Foster receives 57 inches of snow throughout the year. The average
winter temperature in Foster is 37 degrees Fahrenheit.*

NOAA'’s RSI Scale

Impact

Heavy snow can cause damage to private and public buildings, and strand motorists.
During a heavy snow storm, the Town may activate their shelters for people without
power. Although expected to occur more frequently, snow is expected to have a
less crippling effect on the town than an ice storm.

Climate Change Impacts

Warming temperatures will mean less moisture falls as snowfall. Rising
temperatures will melt snow earlier in the spring. Foster should experience fewer
heavy snow events.

History

Foster has been subjected to annual snowstorms. The Great Blizzard of 1978 closed
businesses throughout the state for several days.

13 NOAA Regional Snowfall Index https://www.ncdc.noaa.gov/snow-and-ice/rsi/
14 https://www.usclimatedata.com/climate/foster/rhode-island/united-states/usri0069
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Table 10 History of Significant Snow Events in Providence County

Date Inches Comments

02/18/2000 7-8 Some snowfall totals from the storm include 8 inches in Smithfield; 7 inches
in Burrillville and North Kingstown; and 6 inches in downtown Providence,
Warwick, Woonsocket, Cranston, and Hopkinton. Dozens of accidents were
reported, many due to excessive speed.

12/30/2000 6-9 The season's first winter storm dumped 6 to 9 inches of snow in western
Kent and northwest Providence Counties. Since the storm occurred on a
Saturday, no major problems with travel were noted.

01/20/2001 7-8 Since the storm occurred over the weekend, impact on travel was kept to a
minimum, but there were still several minor accidents throughout the state.

03/05/2001 6-10 Schools and businesses were shut down for three days in some
communities; North Foster had 16 inches of snow.

12/25/2002 4-7 The weight of the snow, combined with strong northeast winds, brought
down tree limbs and power lines. North Foster received 6 inches.

020/7/2003 7-13 No significant storm damage was reported, mainly due to the fluffy, light
nature of the snow as temperatures fell into the teens and 20s during the
height of the storm. North Foster reported totals of 12 inches.

02/17/2003 14-22 Snowfall totals of one to two feet were widely observed throughout Rhode
Island. No significant damage was reported due to the storm, primarily
since the snow was fluffy and light with temperatures in the teens and 20s.

12/05/2003 10-20 Two deaths were indirectly attributed to the storm. One man was killed
when the inner tube he was riding in, towed behind a truck, hit a utility
pole. Another man was killed when he was hit by a train while crossing the
tracks on a snowmobile in Exeter. North Foster reported 21 inches.

12/26/2004 6-10 There were dozens of reports of accidents due to the combination of slick
roads and poor visibility. North Foster totaled 7 inches.

02/24/2005 5-8 Snowfall totals averaged 5 to 8 inches throughout the Ocean State, with
locally as much as 7 inches in North Foster.

03/01/2005 4-8 Heavy snow and gusty winds affected Rhode Island and all of southern New
England, as low pressure reformed off the mid-Atlantic coast and tracked
southeast of the region. Snowfall totals of 4 to 8 inches were widely
observed.

03/12/2005 7-9 Dozens of minor accidents and spinouts were reported, but no major
problems occurred.

02/14/2007 2-4 Although snowfall totals only averaged 2 to 4 inches, this was the season's
first winter storm, and the combination of snow and ice resulted in
hazardous travel conditions.

03/16/2007 7-8 This winter storm brought heavy snow and sleet to interior sections of
Rhode Island with totals of 4 to 7 inches, before an eventual change to
sleet, freezing rain, and then rain. North Foster received around 8 inches.

01/14/2008 5-6 Heavy snow fell across northern Rhode Island, downing trees and power
lines.

12/19/2008 10-12 Ten to twelve inches of snow fell across northwestern Providence County.

12/31/2008 6-10 Numerous reports of six to ten inches of snow were received.

01/18/2009 6-7 A low-pressure system in the Great Lakes redeveloped south of New
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England, spreading snow across the area. Six to seven inches of snow fell
across northwestern Providence County.
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Date Inches Comments

03/02/2009 5-10 This late season storm affected most of the east coast and resulted in
hundreds of flight cancellations at Boston's Logan Airport and many car
accidents.

12/19/2009 14-19 Fourteen to nineteen inches of snow fell across northwest Providence
County.

12/26/2010 8-15 A strengthening winter storm passed southeast of Nantucket and brought
heavy snow and strong winds to much of Rhode Island, resulting in near
blizzard conditions at times.

01/12/2011 18-22 | A developing nor'easter coastal storm dumped nearly two feet of snow
across portions of Rhode Island in a 24-hour period.

02/01/2011 6-8 A total of six to eight inches of snow fell across Northwest Providence
County over the two-day period, with upwards of a tenth of an inch of ice
accumulation for isolated locations falling during the morning period on
the 2nd.

12/29/2012 8-13 Snowfall totals between eight and thirteen inches were reported in
northwest Providence County.

02/08/2013 21-28 An historic winter storm deposited tremendous amounts of snow over all of
southern New England, mainly from the mid-afternoon on Friday, February
8 and lasting into the daylight hours of Saturday, February 9. Most locations
received 2 to 2.5 feet of snow! Isolated thunderstorms were common across
the entire region during the height of the storm.

03/07/2013 5-12 This storm brought heavy snow and significant coastal flooding to the
forecast area.

12/14/2013 4-8 Four to eight inches of snow fell across northwestern Providence County.

01/02/2014 7-8 Seven to eight inches of snow fell across northwestern Providence County.

01/21/2014 10-12 Low pressure tracked along an arctic front bringing heavy snow and strong
winds to much of southern New England.

02/05/2014 5-10 This spread heavy snow across all of southern New England. Five to ten
inches of snow fell across northwestern Providence County.

02/13/2014 6-10 A significant winter storm brought six to twelve inches of snow across much
of southern New England. Lesser amounts fell east of the Interstate 95
corridor where snow changed to rain.

01/26/2015 24-30 The highest snowfall totals, averaging two to three feet, extended from
extreme northeast Connecticut and northwest Rhode Island into much of
central and northeast Massachusetts, including greater Boston.

02/02/2015 3-13 Three to thirteen inches of snow fell across northwestern Providence
County.

02/08/2015 10-16 Resulted in a long duration snow storm that dumped up to a foot and a
half of snow across southern New England.

02/14/2015 8-13 Eight to thirteen inches of snow fell across northwestern Providence
County. A 56-year-old female custodian was injured when she fell through a
skylight while clearing the snow from the roof of Smithfield High School on
February 18th.

01/23/2016 5-8 In addition, strong, damaging winds accompanied the snow. Five to eight
inches of snow fell across northwestern Providence County.

02/05/2016 6-12 This snow was extraordinarily wet and heavy, bringing down trees and wires
across portions of southern New England.
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Date Inches Comments

02/08/2016 6-9 Six to nine inches of snow fell across northwestern Providence County.

04/04/2016 4-7 Four to seven inches of snow fell across northwestern Providence County.

01/07/2017 8-11 Eight to eleven inches of snow fell on Northwest Providence County during
the day and evening.

02/09/2017 10-15 Coastal low pressure developed off the Mid Atlantic coast and passed
southeast of New England bringing strong winds and heavy snow.

03/14/2017 7-13 In Rhode Island, snowfall amounts were highest in the northwest hills,
where a changeover to sleet and rain did not happen until late in the
afternoon. North Foster reported roughly 11.5 inches.

35
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Ice Storm

Description

An ice storm occurs when moisture
falls and freezes immediately upon
impact. The term ice storm is used to
describe occasions when damaging
accumulations of ice are expected
during freezing rain situations.
Freezing rain most commonly occurs
in a narrow band within a winter
storm that is also producing heavy
amounts of snow and sleet in other
locations. If extreme cold

conditions are combined with low

or no snow cover, the cold can

better penetrate downward through the ground and potentially create problems for
underground infrastructure, as well. When utilities are affected, and heating systems
are compromised or do not work, water and wastewater pipes can freeze and even
rupture.

Ice Storm. Source: NOAA.

Location

All of Foster is susceptible to ice storms.

Probability of Future Occurrence

Highly Likely.

Extent

Ice storms can be the most devastating winter weather phenomena and are often
the cause of automobile accidents, power and communication system outages,
personal injury, and death. Moreover, they can hinder the delivery of emergency
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services needed in response to these catastrophes and endanger the responders. Ice
storms accompanied by wind gusts cause the most damage.

The Sperry—Piltz Ice Accumulation (SPIA) Index is a scale for rating ice storm
intensity, based on the expected storm size, ice accumulation, and damages on
structures, especially exposed overhead utility systems. The SPIA Index uses forecast
information to rate an upcoming ice storm's impact from 0 (little impact) to 5
(catastrophic damage to exposed utility systems).

Foster expects at least a level 1- isolated or localized utility interruptions every year
due to ice.

Figure 5 SPIA Index
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Impact

The Foster Hazard Mitigation Plan Committee is most concerned about ice taking
down trees throughout the heavily forested town. Falling trees have taken out
power lines, damaged buildings, and essentially shut down the town. Without
power, many residents can't run their wells for drinking water. Icy roads can also
cause dangerous driving conditions.

Climate Change Impacts

Warming temperatures will mean less snowfall but if there is enough moisture in the
atmosphere, it may fall as freezing rain, coating everything in ice. Foster should
expect more ice events.

History

Due to the unique weather in New England, ice storms are usually part of larger
snow events. The winter storm event that crippled the state in February 1978 did
include a FEMA disaster declaration for snow and ice. Subsequent storms have
included ice warnings when there are rapidly warming and cooling temperatures.
Rhode Island was spared the brunt of the 2008 ice storm which affected more than a
million people across New Hampshire, Vermont, Massachusetts, Maine, Connecticut,
and New York.

Drought

Description

Drought is characterized as a
continuous period of time in which
rainfall is significantly below the
norm for a particular area over a
multi-year period. The American
Meteorology Society defines
drought as a period of abnormally
dry weather sufficiently long
enough to cause a serious
hydrological imbalance. Drought
differs from other natural hazards
in that they occur suddenly.
Rather, a drought evolves over
months or even years and, while causing very little structural damage, can have
profound economic, environmental, and social impacts.

Drought in nearby Connecticut.
Source: Bob Luckey Jr./ Hearst Connecticut Media

There are four different ways that a drought can be defined:

1. Meteorological — A measure of departure of precipitation from normal. Due to
climatic differences, what is considered a drought in one location may not be a
drought in another location.
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2. Agricultural — refers to a situation when the amount of moisture in the soil no
longer meets the needs of a particular crop.

3. Hydrological- occurs when surface and subsurface water supplies are below
normal.

4. Socioeconomic- refers to the situation that occurs when physical water shortage
begins to effect people.

Characteristics and impacts of drought differ in many ways, so it is difficult to
quantify drought. An existing index called the Palmer Drought Severity Index (PDSI)
that used temperature and precipitation levels to determine dryness, measuring a
departure from the normal rainfall in a given area. The advantage of the PDSI is that
it is standardized to local climate, so it can be applied to any part of the country to
demonstrate relative drought or rainfall conditions. A monthly PDSI value below -2.0
indicates moderate drought, and a value below -3.0 indicates severe drought.

The U.S. Drought Monitor tracks drought conditions in Rhode Island and in the rest
of the nation. They create maps based on climate data, hydrologic and soil
conditions, as well as reported impacts and observations from over 350 contributors
nationwide.

Table 11 Drought Severity °

Severity PDSI Index Value Drought Level Possible Impacts

Exceptional Drought -5 or less Emergency Widespread crop/pasture
losses, shortages of water
creating water emergencies

Extreme Drought -4 to -4.9 Warning Major crop/pasture losses,
widespread water shortages
or restrictions

Severe Drought -3to-3.9 Watch Crop or pasture losses likely,
water shortages common,
water restrictions imposed

Moderate Drought -2to0-2.9 Advisory Some damage to
crops/pastures, developing
water shortages, voluntary
water-use restrictions

requested
Mild Drought/ -1to-1.9 Normal Short term dryness slowing
Abnormally Dry planting or crop growth

Incipient Dry Spell -0.9 or less - -

Rhode Island, as with most states within the United States, uses both the Palmer
Drought Severity Index (PDSI) and the Crop Moisture Index (CMI) as indices for a

15 http://droughtmonitor.unl.edu/AboutUs/ClassificationScheme.aspx
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drought occurrence. The CMI (a derivative of the PDSI) provides information on the
short-term or current status of purely agricultural drought or moisture surplus. The
PDSI is most effective for determining long-term drought conditions, while the CMI
is effective at helping determine short-term drought.

The RI Drought Steering Committee assigns drought levels for the seven designated
drought regions in the state, based on hydrological indices such as precipitation,
groundwater, stream flow, and the PDSI, as well as on local supply indices such as
static groundwater levels and reservoir levels. The Normal, Advisory, and Watch
levels are issued statewide. The Warning and Emergency levels are issued on a
regional basis and consider local conditions, source of water supply, and water
storage capacity issues.

Location

According to the Rhode Island Water Resource Board the potential for a drought
exists every eleven years in Rhode Island. Although temporary drought conditions
may occasionally exist in Rhode Island, affecting Foster devastatingly, long term
drought conditions are not indicative of this temperate region.

Probability of Future Occurrence

Likely.

Extent

According to the National Weather Service Rhode Island receives on average 39" to
54" of rain annually. Even though the state receives more rain annually than the
average for the United States (29.53 inches), Rhode Island does experience extended
periods of dry weather. Some level of meteorological drought, while not frequent,
does occur in Foster every couple of years.

Impact

The main impact of meteorological drought is periods of very high fire danger. In
addition, small pond levels are reduced, thereby impacting private wells. All Foster
residents rely on wells for their drinking water.

Drought conditions have been known to trigger the rapid increase of the gypsy
moth populations in the region. The extended period of dry weather (specifically in
May and June) slows the fungus that usually keeps the gypsy moth caterpillars at
bay. Denuded trees can have cascading effects on the local ecosystem.

Climate Change Impacts

Changes in precipitation patterns may increase the water tables, however, periods of
drought may be more intense.
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History

Extended droughts are rare in Rhode Island with a record of six major droughts
(those lasting for more than one year) since 1929. The longest and most severe
drought occurred in 1963-67 and affected most of the northeast. Water shortages
affected most communities in Rhode Island and several municipal-supply wells were
drilled to augment declining public supplies. 16

Table 12  History of Droughts that Have Affected Foster?’

Date Area Affected Remarks
1930-31 Statewide Stream flow of 70% normal.
1941-45 Statewide Stream flow of 70% normal in Blackstone and
Pawtuxet Rivers.
1949-50 Statewide Stream flow of 70% normal.
1963-67 Statewide Water restrictions/well replacements common.
1980-81 Statewide Groundwater deficient in eastern part of state.

Considerable crop damage.

1987-88 Southern part of  $25 million crop damage.

the State
1998-99 Statewide Spring through summer the State experienced
75% of normal flow.
2012 Statewide January —April 2012. Meteorological drought
due to precipitation levels one half of normal.
2016 Statewide Drought Advisory August through November
2016.
Brushfire
Description

Brushfires (smaller versions of wildfires) are fueled by natural cover, including native
and non-native species of trees, brush and grasses, and crops along with weather
conditions and topography. While available fuel, topography, and weather provide
the conditions that allow fires to spread, most fires are caused by people through
criminal or accidental misuse of fire.

Brushfires pose serious threats to human safety and property in rural and suburban
areas. They can destroy crops, timber resources, recreation areas, and habitat for
wildlife. Wildfires are commonly perceived as hazards in the western part of the

16 USGS Floods and Droughts https://md.water.usgs.gov/publications/wsp-2375/ri/
17 National Climate Data Center (2017).
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country; however, brushfires are a growing problem in the wildland/urban interface
of the eastern United States, including Rhode Island.

Brushfires are dependent upon the quantity and quality of available fuels. Fuel
quantity is the mass per unit area. Fuel quality is determined by a number of factors,
including fuel density, chemistry, and arrangement. Arrangement influences the
availability of oxygen. Another important aspect of fuel quality is the total surface
exposed to heat and air. Fuels with large area-to-volume ratios, such as grasses,
leaves, bark and twigs, are easily ignited when dry.

Climatic and meteorological conditions that influence wildfires include solar
insulation, atmospheric humidity, and precipitation, all of which determine the
moisture content of wood and leaf litter. Dry spells, heat, low humidity, and wind
increase the susceptibility of vegetation to fire. In Rhode Island, common factors
leading to large fires include short-term drought, humidity below 20%, and fuel

type.

Various natural and human agents can be responsible for igniting wildfires. Natural
agents include lightning, sparks generated by rocks rolling down a slope, friction
produced by branches rubbing together in the wind, and spontaneous combustion.

Human-caused wildfires are typically worse than those caused by natural agents.
Arson and accidental fires usually start along roads, trails, streams, or at dwellings
that are generally on lower slopes or bottoms of hills and valleys. Nurtured by
updrafts, these fires can spread quickly uphill. Arson fires are often set deliberately
at times when factors such as wind, temperature, and dryness contribute to the fires’
spread.

Location

The forested part of Foster is susceptible to fire.

Probability of Future Occurrence

Highly Likely

Extent

Less than 2 acres are burned annually.

Impact

Individual buildings may be more or less vulnerable to damage from wildfire based
on factors such as the clear distance around the structure and the structure’s
construction materials. Brushfire primarily impacts timber and forest ecosystems,
although the threat to nearby buildings is always present. Farmland and animals
may also be affected.
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Climate Change Impacts

Changes in precipitation patterns may shorten the dry periods that produce ideal
conditions for brushfires. However, periods of drought may be more intense,
increasing the fire hazard during the summer.

History

Foster has experienced 0 substantial brushfires in the past 175 years. In the past
year however there have been 2 smaller brushfires totaling less than 2 acres. Within
the past five years, there have been similarly sized brushfires totaling 10-20 acres.
No further information was recalled by the HMPC.

Extreme Temperatures

Description

Extreme cold may accompany winter
storms, be left in their wake, or can occur
without storm activity. Extreme cold can
lead to hypothermia and frostbite, which
are both serious medical conditions. The
definition of an excessively cold
temperature varies according to the normal
climate of a region. In areas unaccustomed
to winter weather, near freezing
temperatures are considered “extreme
cold.” In Rhode Island, extreme cold usually
involves temperatures below zero degrees
Fahrenheit (State of Rhode Island Hazard
Identification and Risk Assessment 2016).

The wind chill index attempts to quantify

the cooling effect of wind with the actual

outside air temperature to determine a wind chill temperature that represents how
cold people and animals feel, based on the rate of heat loss from exposed skin. A
wind chill index of -5 indicates that the effects of wind and temperature on exposed
flesh are the same as if the air temperature alone were five (5) degrees below zero
(0), even though the actual temperature could be much higher. The NWS issues a
wind chill advisory when wind chill temperatures are potentially hazardous and a
wind chill warning when the situation can be life-threatening (Rhode Island State
Hazard Mitigation Plan 2014).

The National Weather Service issues extreme (or excessive) heat warnings when
the maximum expected heat index is expected to be 105° F or higher for at least 2
consecutive days and night time air temperatures are not expected to fall below 75°.
In the northeast, these criteria are generally modified to a heat index of 92° for
higher for 2 consecutive days.
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Location

An extreme heat or cold event
would be a regional issue
affecting Foster and significant
portions of Southern New
England. Extreme temperatures
could have a serious impact on
private and public structures, as
well as the general population
throughout Foster. Those most
at risk to extreme temperatures
are the elderly and those who
work outside.

Probability of Future Occurrence

Highly Likely.

Extent

In 2011, North Central State Airport (14 miles northeast of Foster) reported heat
indexes of 105 to 107 over a five-hour period

Wind chills of 32 below zero were reported at North Central State Airport in 2016.
At the same location in 2015, wind chills as low as 30 below were reported during a
six-hour time frame.

Impact

Personal exposure to dangerous heat conditions may lead to heat cramps, heat
exhaustion, and heat stroke. These are especially important to monitor in children,
and vulnerable populations that are not able to move to cooler conditions.
Agriculture and animals are also stressed by extreme high temperatures

Extreme cold conditions may occur during, after, or without any connection to a
winter storm. Exposure to extreme cold can lead to hypothermia and frostbite.
Agriculture and animals are also stressed by extreme cold temperatures.

Frost heaves are a concern in Foster where many of the main roads are unpaved.
This leads to investing more money in road repair.

Climate Change Impacts

Foster should anticipate more frequent occurrences of extreme heat during the
summer.

History

Extreme temperatures are recorded by NOAA and are the most accurate recording
of weather in and around Foster. The following table summarizes extreme
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temperature events within Providence County. North Central State Airport, located
about 14 miles northeast of Foster is the nearest recording station.

Table 13  History of Extreme Temperatures near Foster, RI'®

Date Temperature (F) ‘ Remarks
From 1950 to present day, first recorded event is in 2011.
07/22/2011 Heat index At nearby North Central State Airport.
105-107

02/16/2015 Wind chills - At nearby North Central State Airport.
30 below zero

02/14/2016 Wind chills - At nearby North Central State Airport.
32 below zero

Lightning/Thunderstorms

Description

Thunderstorms are formed when the right atmospheric conditions combine to
provide moisture, lift, and warm unstable air that can rise rapidly. Thunderstorms
occur any time of the day and in all months of the year but are most common
during summer afternoons and evenings and in conjunction with frontal boundaries.
The National Weather Service (NWS) classifies a thunderstorm as severe if it
produces hail at least one inch in diameter, winds of 58 MPH or greater, or a
tornado. About 10 percent of the estimated 100,000 annual thunderstorms that
occur nationwide are considered severe. Thunderstorms affect a smaller area
compared with winter storms or hurricanes, but they can be dangerous and
destructive for a number of reasons. Storms can form in less than 30 minutes, giving
very little warning; they have the potential to produce lightning, hail, tornadoes,
powerful straight-line winds, and heavy rains that produce flash flooding.

All thunderstorms contain lightning. Thunderstorms can occur singly, in clusters, or
in lines. Therefore, it is possible for several thunderstorms to affect one location in
the course of a few hours. Thunderstorms usually bring heavy rains (which can
cause flash floods), strong winds, hail, lightning, and tornadoes. Lightning is caused
by the attraction between positive and negative charges in the atmosphere,
resulting in the buildup and discharge of electrical energy. Lightning is one of the
most underrated severe weather hazards, yet ranks as the second-leading weather
killer in the United States. "Hundreds of people across the nation are injured
annually by lightning, most commonly when they are moving to a safe place but
have waited too long to seek shelter. Lightning strike victims often suffer long-term

18 National Climate Data Center (2017).
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effects such as memory loss, sleep disorders, weakness and fatigue, chronic pain,
depression and muscle spasms. Lightning has the potential to start both house fires
and wildfires. Lightning causes an average of 55-60 fatalities, 400 injuries, and over
$1 billion in insured losses annually nationwide.” Lightning often strikes as far as 10
miles away from any rainfall.

Location

All of Foster is susceptible to lightning/thunderstorms.

Probability of Future Occurrence

Highly Likely.

Extent

There is no universally accepted standard for measuring the strength or magnitude
of a lightning storm. Similar to modern tornado characterizations, lightning events
are often measured by the damage they produce. Building construction, location,
and nearby trees or other tall structures will have a large impact on how vulnerable
an individual facility is to a lightning strike. A rough estimate of a structure'’s
likelihood of being struck by lightning can be calculated using the structure’s
ground surface area, height, and striking distance between the downward-moving
tip of the stepped leader (negatively charged channel jumping from cloud to earth)
and the object. In general, buildings are more likely to be struck by lightning if they
are located on high ground or if they have tall protrusions such as steeples or poles
which the stepped leader can jump to.

Impact

Lightning can strike buildings and accessory structures, often causing structure fires.
Electrical and communications utilities are also vulnerable to direct lightning strikes.
Damage to these lines has the potential to cause power and communication
outages for businesses, residencies, and critical facilities.

Climate Change Impacts

Changing weather patterns will lead to more severe thunder and lightning storms.

History

There has been no reported loss of human life in Foster in the past 50 years due to
lightning.
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Table 14 History of Lightning Strikes in Foster

Date Type Comments

6/7/2001 Strike Log home in Foster which ignited a fire and
completely destroyed the home.

7/28/2006 | Thunderstorm | Damaging winds associated with thunderstorm
winds brought down trees.

8/12/2016 Strike Two barns struck- Shippee Schoolhouse Road and
Round Hill Road. Both were set on fire.
Accompanied by wind damage and flooding.
Source: National Climate Data Center (2017)

Flooding (Riverine and Urban/Street)

Description

According to the Rhode Island 2014 Hazard Mitigation Plan Update, “Flooding is a
localized hazard that is generally the result of excessive precipitation. Flooding is the
most commonly occurring natural hazard, due to the widespread geographical
distribution of river valleys and coastal areas, and the attraction of human
settlements to these areas. Floods are among the most frequent and costly natural
disasters in terms of human hardship and economic loss.”

“A flood, which can be slow or fast rising but generally develops over a period of
days, is defined by the National Flood Insurance Program (NFIP) as:

> A general and temporary condition of partial or complete inundation of two or
more acres of normally dry land area or of two or more properties from:
overflow of inland or tidal waters; unusual and rapid accumulation or runoff of
surface waters from any source; or a mudflow; or

> The collapse or subsidence of land along the shore of a lake or similar body of
water as a result of erosion or undermining caused by waves or currents of
water exceeding anticipated cyclical levels that result in a flood as defined
above.”

Severe storms with heavy rain can generate flash floods which strike and end
quickly. Flash flooding isn‘t limited to streams and rivers but also streets.

Flooding due to runoff occurs when water runs over the land'’s surface impervious
surfaces (paved areas, building subdivisions, and highways). Two major
environmental modifications are primarily responsible for drastically altering the rain
fall-runoff relationship.

1. Making the land surface impervious by covering it with pavement and
construction work.

2. Installing storm sewer systems that collect urban runoff rapidly discharging
large volumes of water into stream networks and/or freshwater wetland
system.
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FEMA maintains regulatory flood maps called Flood Insurance Rate Maps (FIRM).
Insurance companies refer to these when providing coverage to homeowners.
These maps are available for viewing at Town Hall and online at The FEMA Map
Service Center https://msc.fema.gov. Please note that there is a process for the
public to request a change in the flood zone designation for their property.

Location

Although crisscrossed by streams, the Town of Foster sits at a relatively high
elevation and doesn’t normally experience devastating riverine flooding. However,
heavy rain events have washed out dirt roads in Foster. Sometimes entire sections
are washed out but more often, the shoulders are rutted.

During the March 2010 flood events when there was heavy rain and road flooding.,
A few bridges were damaged as well as a lot of road washouts. Specific areas which
were affected included:

e Tucker Hollow Road- flooding exposed 3 culvert pipes
e Isthmus Road- flooding washed out two of the 3 culvert pipes

e Paved roads were undermined throughout town

Probability of Future Occurrence

Street flooding is highly likely. Riverine flooding is unlikely. Due to climatic
changes, it is quite possible that the Town may experience similar flooding events on
a more frequent basis.

Extent

Localized flooding can be expected to occur on an annual basis. The flood event
which occurred in March 2010 was a 250 year +/- event.

Impact

Heavy rains, quick thaws and precipitation, and hurricanes accompanied by heavy
winds and rain make the Town vulnerable to personal, property and environmental
damage occasioned by flooding. Furthermore, less than 40% of the roads in town
are unpaved, making them more susceptible to washouts.

Flood prone areas and/or areas of concern are:

> Danielson Pike- bottom of Dolly Cole Hill

> North Road (dirt) between Boswell and South Killingly- channelized water from
private property.

> Foster Country Club -at parking lot into the road by the pond but drains quickly
> Salisbury/Balcolm- washout, dirt road issue

> 94/Foster Center at North Road- grade is higher than road
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Vulnerable structures include dams, roads, historic buildings, and electric
substations.

The Town of Foster also participates in the National Flood Insurance Program (NFIP).
There are 3 policies in an A zone, and 6 policies in the X zone.

There have been 2 paid losses since 1978, which paid out $35,025 to policyholders.
Currently there are no Repetitive Loss properties in the Town of Foster. A Repetitive
Loss property is defined as an insurable building for which two or more claims of
more than $1,000 were paid out by the NFIP within a 10-year period.

Climate Change Impacts

Heavier, more frequent precipitation events may cause more riverine flooding and
flash flooding events in Foster.

History

Table 15 History of Significant Flooding in Foster Since 2000

Date Damage Comments

Torrential rainfall associated with the remnants of Tropical Storm
Allison resulted in flash flooding throughout Providence County. In

6/17/2001 N/A Foster, two roads were washed out when runoff carved gulches into

the roadways. Storm totals of 3 to 6 inches were common throughout
northern Rhode Island, with as much as 7.10 inches in North
Smithfield.

3/30/2010

Eight to ten inches of rain in Kent County. River and areal flooding
resulted in millions of dollars of damage across Rhode Island, with
numerous homes, businesses, and people affected. In Foster the worst
damage was local road were washed out and culverts were
overtopped.

Town-
wide
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Source: National Climate Data Center (2017), and Town of Foster

Dam Failure

Description

Dams are classified as high hazard, significant hazard or low hazard. The
classification is not based on whether a dam is deemed safe or unsafe. As of 2016,
there are 96 high hazard dams, 81 significant hazard dams and 490 low hazard dams
in Rhode Island. Each dam’s hazard classification determines the frequency of
inspection. The higher the classification, the more frequently the inspection is
conducted.

A High Hazard dam is one whose failure or misoperation will result in a probable
loss of human life.
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A Significant Hazard dam is one whose failure or misoperation results in no probable
loss of human life but may cause major economic loss, disruption of lifeline facilities
or impact other concerns detrimental to the public’s health, safety or welfare.

A Low Hazard dam is one whose failure or misoperation results in no probable loss
of human life and low economic losses.

As part of each Rhode Island Department of Environmental Management (RIDEM)
inspection, the major components of the dam are subjectively rated as good, fair or
poor. The major components are the embankment, the spillway and the low-level
outlet. Good means the dam meets the minimum Army Corps of Engineers (ACOE)
guidelines. Fair means the dam has one or more components that require
maintenance. Poor means a component of a dam has deteriorated beyond
maintenance and is in need of repair.

Flood events call into question the structural integrity of dams that would affect
Foster. In addition to the threat of flooding downstream during a dam breach, the
Town is also concerned about the dam gate systems. It is suspected that most of
the antiquated dam gates may not open properly to let off water, thereby flooding
the areas behind the dam.

In 2016, RIDEM identified 26 dams in the Town of Foster. Two (2) of the 26 dams are
classified as high hazard dams and one (1) dam is identified as significant hazard
dams. The remainder are considered low hazard.

The following summaries set forth the conditions of the three dams that are
classified as significant or high hazard dams.

Location

Westconnaug Reservoir (high hazard)
Spear Pond (high hazard)

Gorham, N. Farm Pond (significant hazard)

Probability of Future Occurrence

Possible

Extent

All three dam hazard classifications are represented in Foster. The extent of a failure
would vary. The Foster Hazard Mitigation Plan Committee has identified failure as a
break in the dam, sending water downstream, or faulty gates which if not opened
will cause flooding behind the dam.

Impact

The Foster Hazard Mitigation Plan Committee recognizes that a dam failure is not a
natural hazard in itself but several of the hazards listed in the hazard list could bring
dam failure upon the Town of Foster. Severe winter storms, flooding, and a hurricane
could all bring enough rain and or snowfall to cause a dam failure. The age of these
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dams also poses a risk to the structural integrity of these dams. A failure of the
antiquated gates could cause considerable loss of life, property and economy.

Climate Change Impacts

Heavier, more frequent precipitation events may cause more riverine flooding and
stress the dams in Foster.

History

None.

Hail

Hail is formed in towering cumulonimbus

clouds (thunderheads) when strong updrafts

carry water droplets to a height at which

they freeze. Eventually, these ice particles

become too heavy for the updraft to hold

up, and they fall to the ground at speeds of

up to 120 MPH. Hail falls along paths called

swaths, which can vary from a few square

acres to up to 10 miles wide and 100 miles long. Hail larger than 0.75 inch in
diameter can do great damage to both property and crops, and some storms
produce hail over two inches in diameter. Hail causes about $1 billion in damages
annually in the U.S. (State of Rhode Island Hazard Identification and Risk Assessment
2016).

Table 16 Hail Size

Hail Diameter Size Description
1/4" Pea Size
1/2" Mothball Size
3/4" Penny Size
7/8" Nickel Size
1" (Severe Criteria) Quarter Size
11/4" Half Dollar Size
11/2" Walnut or Ping Pong Ball Size
13/4" Golf Ball Size
2" Hen Egg Size
21/2" Tennis Ball Size
23/4" Baseball Size
3" Teacup Size
4" Grapefruit Size
41/2" Softball Size
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Location

All of Foster is susceptible to hail.

Probability of Future Occurrence

Highly Likely

Extent

Hail in Foster is usually 1 inch or smaller.

Impact

Structure vulnerability to hail is determined mainly by construction and exposure.
Metal siding and roofing is better able to stand up to the damages of a hailstorm
than many other materials, although it may also be damaged by denting. Exposed
windows and vehicles are also susceptible to damage. Crops are extremely
susceptible to hailstorm damage, as even the smallest hail stones can rip apart
unsheltered vegetation.

Human vulnerability is largely determined by the availability and reception of early
warnings for the approach of severe storms, and by the availability of nearby shelter.
Swimming, boating, and fishing are particularly dangerous during periods of
frequent lightning strikes, which can also cause power outages, topple trees, and
spark fires. Individuals who immediately seek shelter in a sturdy building or metal-
roofed vehicle are much safer than those who remain outdoors. Early warnings of
severe storms are also vital for aircraft flying through the area.

Climate Change Impacts

There is uncertainty about the effects of climate change on hail storms in Foster. It
is likely that the changes in weather patterns may bring more severe hail events.

History

Table 17 History of Significant Hail in Foster

Date Type Comments

07/24/2015  3/4" Hail = The cold air aloft resulted in several reports of large
hail in addition to some isolated tree damage.
Penny size hail fell on East Killingly Road in Foster.
Source: National Climate Data Center (2017)
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Tornadoes

Description

A tornado is a violent

windstorm with a

twisting, funnel-shaped

cloud. They are often

spawned by

thunderstorms or

hurricanes. Tornadoes

are produced when cool

air overrides a layer of

warm air, forcing the

warm air to rise rapidly. The damage from a tornado is a result of the high wind
velocity and wind-blown debris. Tornado season is generally March through August,
although tornadoes can occur at any time of year. Over 80 percent of all tornadoes
strike between noon and midnight. During an average year, about 1,000 tornadoes
are reported across the United States, resulting in 80 deaths and over 1,500 injuries.
The most violent tornadoes are capable of tremendous destruction with wind
speeds of 250 mph or more. Damage paths can be in excess of one-mile-wide and
50 miles long.

Tornadoes are categorized according to the damage they produce using the Fujita
Scale (F-scale). Below is the Enhanced Fujita (EF) Scale and the Old Fujita (F) Scale.
An FO tornado causes the least amount of damage, while an F5 tornado causes the
most amount of damage. Relatively speaking, the size of a tornado is not
necessarily an indication of its intensity. On August, 7th, 1986, a rare outbreak of
seven tornadoes occurred in New England. One such tornado, rated F2 on the
Enhanced Fujita Scale, carved its way through Cranston, RI, and Providence, RI,
causing twenty injuries and $2,500,000 in damages. Table 18 highlights more
tornado events that have affected, Rhode Island.

Table 18 Enhanced Fujita Scale

Enhanced Fujita Scale

EF 3 Second Damage Scale
Number Gust (MPH)
0 65-85 Light damage. Some damage to chimneys;

branches broken off trees; shallow-rooted trees
pushed over; sign boards damaged.

1 86-110 Moderate damage. Peels surface off roofs;
mobile homes pushed off foundations or
overturned; moving autos blown off roads.

2 111-135 Considerable damage. Roofs torn off frame
houses; mobile homes demolished; boxcars
overturned; large trees snapped or uprooted;
light-object missiles generated; cars lifted off
ground.
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Enhanced Fujita Scale

EF 3 Second Damage Scale
Number Gust (MPH)
3 136-165 Severe damage. Roofs and some walls torn off

well-constructed houses; trains overturned; most
trees in forest uprooted; heavy cars lifted off the
ground and thrown.

4 166-200 Devastating damage. Well-constructed houses
leveled; structures with weak foundations blown
away some distance; cars thrown generating
large missiles.

5 Over 200 Incredible damage. Strong frame houses
leveled off foundations and swept away;
automobile-sized missiles fly through the air in
excess of 100 meters (109 yards); trees debarked;
incredible phenomena will occur.

Probability of Future Occurrence

Unlikely. Tornadoes rarely occur in this region.

Location

The HMPC r