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Purpose: This plan will replace thedopted2005 Hazard Mitigation Plan and

recommends updated actions and poli®r the Town of North Kingstown to minimize
the social and economic loss and disruption associated with natural hazard events. This
plan will address the capability of North Kingstown to reduce the vulnerability of our
community to these natural hazardad will provide comprehensive guidance for

hazard mitigation in the town of North Kingstowdazard mitigation is an ongoing

process that requires continued implementation, evaluation, and revision. This plan
identifies goals, objectives and recommendseadions for both shorterm and longterm
hazard mitigation with an intention to preserve and enhance the safety, quality of life,
and natural resources of North Kingstown.

This document should be referenced as:
Strategy for Reducing Risks from Natuttakards in North Kingstown, Rhode Island: A
Multi-Hazard Mitigation Strategy 2013;Year Update, Town of North Kingstown, Rhode

Island.

This document is available electronicallynatw.state.ri.us/riemaand
www.northkingstown.org
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1.0¢ Introduction

Hazard mitigation is a set of actions and policies designed to reduce thédongisk

of naturally occurring disasters on people andgerty. It focuses on reducing repetitive
loss and the vulnerabilitgf communitiesn an attempt to brek the disaster cycle. The
following areessential stepa the Hazard Mitigatiorprocess

1. Planning processnclusive of stakeholder activity
2. Hazard identificatiorand risk analysis

3. Vulnerability analysis

4. Preparation of a hazard mitigation strategy

5. Plan Review and evaluation

6. Implementation of hazard mitigation actions

7. Plan adoption

It is a requirement for local governments tova#op a hazard mitigation plan as a

condition for receiving certain types of nemergency disaster assistance, including

funding for mitigation projects. The adoption and implementation of this plan will allow

North Kingstown to access credits under @RS NI f 9 YSNHSy Oé al yI 3SYS
(FEMA) Community Rating System (CRS), which offers discounts on National Flood

Insurance Program (NFIP) premiums for property owners in communities that choose to
participate.

Advances in the ability to predict the @arrence and effects of natural disasters, from
severe storms to earthquakes, have provided government bodies with an opportunity to
better prepare for them. In preparing this Mutiazard Mitigation Plan, the Town of

North Kingstown utilized both interm@and external staff to obtain resources, to include
GIS data, mapping, changing sea conditions, development patterns and climate shifts to
identify and understand the risks facing the town.

The town was also able to incorporate the recent pilot projectsea level rise into this
plan as it has formed a source of invaluable research in identifying areas of the town
which are most at risk to increased flooding, erosion, infrastructure and property
damage and displacement of coastal residents in comingdies.

Benefits of Hazard Mitigation

The most immediate benefit of natural hazard mitigation planning is the reduction and
elimination of the negative impacts of natural disasters in terms of lost life and
property. With adequate preparation the townmaignificantly reduce the economic

and social disruptions caused by natural disasters and reduce the costs of recovery for



the town, local businesses, and residengsmother important benefit of hazard
mitigation is that money spent today on preventatieasures can significantly reduce
the impact of disasters in the future, including the cost of emergency response and
post-disaster cleanup.

The Federal Emergency Management Agency (FEMA) offers three distinct incentives for

the adoption of local hazardf A G A A+ G A 2y LJX | y-Rishster QitightiBni f & C9a! Q
(PDM) grant program and Flood Mitigation Assistance (FMA) program provide grants for

activities designed to mitigate the effects of floods and other disasters in a community.

Funds from these grastcan go to acquisition, relocation, and retrofitting of structures

but are only available if an approved hazard mitigation plan is in place. Secondly, a

hazard mitigation plan can expedite the approval process for receiving money after a

federally declaged disaster through the FEMA Pd3isaster Hazard Mitigation Grant

Program (HMGP). Finally, a mitigation plan can be counted towards credit points in

C9a! Qa /2YYdzyAide wlkaAay3a {eaidsSy o6/ w{uvo t 2AY 0
well as for going throgh the various steps involved in creating the plan, including

having community involvement and coordinating with other agencies. The better a
O2YYdzyAleQa /w{ &a02NBzI (GKS INBIFIGSNI G§4KS RAaO02
26y SNRA& bl A2y Prégrad {(NEIR) Rrerhiyma. deNtrentiy) Borth

Kingstown has a CRS rating of 9, which entitles property owners to a 5% discount on

flood insurance.

Goal Statement

The goal of this hazard mitigation plan is to identify areas at risk from natural hazards
and develop policies and plans of action that could be implemented to reduce the
impacts of natural hazards on the residents, properties, and natural resources of North
Kingstown. A high priority is placed on protecting the safety of residents and sisitor
FfA1S® CKS (26yQa Ylye KAAG2NAO odaAft RAYy3Ia |
This hazard mitigation plan update has also taken steps to incorporate climate change
into planning analyses as a first step in considering its impact on Northtédimgs
including how they may exacerbate natural hazards such as floods, hurricanes, and
drought. It is a Goal of North Kingstown through recent works and the preparation of
this updated plan to achieve a CRS rating of 8, which would entitle property ownars
10 % discount on flood insurance.

Hazard Mitigation Planning Process

The North Kingstown Hazard Mitigation Committee was initiaHgaievened on

December 8, 2010 for the purpose of updating the plan. The committee includes the
Town Manager, tan safety officials, Department of Public Works, the Building Official,
town planners, a Quonset Development Corporation (QDC) representative, community
members, and representatives from the North Kingstown Chamber of Commerce. The
committee was superviseloy the Director of Planning, Jonathon Reiner.
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There were several meetings of the Hazard Mitigation Comm({tt#dC)that featured
discussions of the goals of hazard mitigation, the risks North Kingstown faces from

Y I GdzNI £ KIFT F NRA X ied) 408 stepishie yo@racould takeyoSadiicéits f A (i
vulnerabilities to those hazards. Technical aid, research, and meeting facilitation were
provided by the North Kingstown Department of Planning and Developni&anning

Staff developed raps using Geographinformation System data detailing hazard risks
critical facilities, known flood hazardsd vulnerabilities. These maps were reviewed by
the committee and used as a guittefurther develop discussions (Maps2l& 3). This

allowed for reassessmendf required updates and action plans needed in this HMP.

|l RRAGAZ2YIFEf@Y AYF2NNXIGAZ2Y KlFIA 06SSy AyO2NlJ NI
Rhode Island Sea Grant College Program (RISG) to map assets of the town vulnerable to
sea level rise. Maand7 illustrate sample products from that project. This pilot

project has been extended to a secondary phase and has engaged the public from the
initial stages of phase Il. Project meetings commenced for this second stage on
11/14/2012 which was the first Tenfcal Review Committee (TRC) meeting and the

most recent was held on 09/19/2013 which was a public presentation held in the
community center in North Kingstown. The meetings and public presentations to date

for phase Il have included roundtable dissionspublic presentations and sea level

rise informational booth during the September 2013 Harbor Fest. Questionnaire boards
were present at the Harbdfestto obtainpublic viewsand knowledgen Sea Level Rise
(SLR) and future consequencé&sis providea good discussiorofum with members of

the public and informational session.

Constant liaising throughout phase | and now phase Il has been maintained with the URI
department head for Sea Level Rise/Grant and has allowed North Kingstown to utilize
their expertise and to help inform board members and review committees within the
town of the current and future hazards that face the town as a result of seal level rise. A
list of SLRneetings that have been undertaken with the Town of North Kingstown
membersand public has been attached in Appendix D.

In the data gathering stages and throughout the planning process, public input was
achieved through additional committee members including representatives from the
QDC, South County Nursing and Rehabilitatiemt€?, RI Air National Guard, Army
Guard. © ensure neighbor involvement, thgan will be distributed to the surrounding
communities of South Kingstown, East Greenwich, Exeter, Warwick, Narragansett and
Jamestown for their review and consideration in Beder 2013. This draft plan will

also be sent to agencies at that time for their comments. The plan will also be made
F@FAflFofS 2y (W8 noihRimstdWa.orgfo® @ublia réview @nd to
receive furher public input. Sea Level Rise was discussed in depth at Planning
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Commission meeting on November 19, 2013 and this forms an element of the HMP.
Initial discussions of the draft HMP also took place on this Planning Commission Agenda
in Novembemwith a vew to it being placed on a later agenda for more detail discussion.
Additional opportunities for public input will take place during the Planning Commission
and Town Council review of the plésillowing review from FEMA and REIM#Ahis

action requires a pblic meeting before the Planning Commission for a recommendation
on the planand a public hearingefore the Town Council for the plans adoption. It is
anticipated that the plan will be presented to both the Planning Commission and the
Town Council in Jarary of 2014.

This update provides a foundation for improved mitigation opportunities as the town

initiates its update of the local comprehensive plan, consistent with General Laws in
Chapter4si v ®H Sy GAlGf SR awK2RS Lafl yWRe / 2YLINSKSy aAa
wS3dzZAE FdA2y ! OG¢ (G2 AYyO2NLRNFGS | bl GdzNF € I
identification of areas that could be vulnerable to the effects of-les@| rise, flooding,

a02NY RIYIF3ISY RNRAAKGIZ 2N 20K3aadoftheld dzNIF £ K T |
b2NIK YAy3adgz2ey | FTFNR aAdGAIrdAzy 2008y NBAYT
/| 2YLINBKSYyaA@dS ttlys gKAOK adlidSas aLYLX SYSy
aA U A 3l G ATReyConmptehexisivé Plan includes a series of objectivesaas g

which require the facilitation, Implementation, evaluation and periodic revision of the

Hazard Mitigation Plan as appropriate (CS.17) and for the developmstratdgies to

protect the community from thempacts of natural hazards (Objective NC. ). A&ter

approvalby RIEMA and FEMA, the Hazard Mitigation Plan will be incorporated as an
addendumii 2 G KS G266y Qa O2YLINBKSYaiaA@dsS LI I yo

2.0¢ Hazard Risk and Vulnerability Assessment

The hazard identification process for North Kingstown consisted vk y 3 G KS 246y O
previous plan (208hhj), the RI State Hazard Mitigation Plan (2011) and plans from other

coastal communities in Rhode Island. Past newspaper articles of natural hazard events

that have occurred in the town were researched and websites tludecthe National

Climatic Data Center and National Weather Service were also viewed. The Town of

b2NIK YAy3adz2yQa [ FTFNR aAdAdaldAazy [/ 2YYAGGSS
possessed the highest level of potential impact to the town.

Table 1. Historic Natural Hazard Events in North Kingstown

Name/Date of Storm Damaged Areas

11
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Hurricane of 1938

Historical marker in the Gregory Building in Wickford village
shows the high water mark from this storm. One hundred small
cottage homes on Quonset Point were destroyed and nine people
were killed there. Homes in Wickford were flooded, some
destroyed. Many boats from the harbor were destroyed including
the fishing fleet.

Earthquake - 1951

Epicenter in Kingston, measured 4.6 on the Richter Scale

Hurricane Carol - 1954

Historic Marker on the West Main Street Highway Garage in
Wickford village shows the high water mark from this storm.
Homes stripped from their foundations and upended at Poplar
Point. Military facilities at Quonset Point flooded.

Wildfire - 1968

500 acres in the Slocum area

Wildfire - 1974

300 acres in the Slocum area

Blizzard - 1978

Town Services shut down for a week.

Hurricane Gloria - 1985

Boathouse at Town Beach was blown down and much of the sand
was washed away. Salt spray led to extensive defoliation of
trees.

Hurricane Bob - 1991

Boats washed ashore and piled on lawns fronting Wickford
Harbor. Docks damaged.

Flooding - 2010

Five to ten inches of rain fell across Washington County resulting
in rises in rivers and streams in North Kingstown. Numerous
roads were flooded. A mudslide washed onto two rail tracks near
Routes 403 and 4, disrupting rail service throughout Rhode Island
on the Amtrack Northeast Corridor Line.

Tropical Storm Irene - 2011

Many power lines were damaged and many streets were not
passable due to fallen debris and trees. Thousands of residents
throughout Rhode Island were left without power as a result of
high winds from the storm. Minimal coastal flooding except for
Wickford.

Hurricane/ Superstorm Sandy -
2012

Many power lines were damaged and many streets were not
passable due to fallen debris and trees. Thousands of residents
throughout Rhode Island were left without power as a result of
high winds from the storm. There was minimal coastal flooding
except for Wickford Village.

12




Blizzard (NEMO) -2013

Many power lines were damaged and many streets were not
passable due to fallen debris and trees. This storm affected 28
per cent of the states population. Thousands of residents
throughout Rhode Island were left without power as a result of
high winds and snow from the storm. Cold temperatures and lack
of power made heating homes difficult during the period of below
freezing weather.

13
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Town of North Kingstown, Rl NFIP# 445404
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Flooding, Hurricanes and Coastal Storms

GCt22R& IINB FyY2y3d (G4KS ¢2NBG FTNBIdzSyd FyR 023
hardship and economic loss. Seveqgtiye percent of federal disaster decidions are

related to flooding a(www.riema.r) It is oftentimes the direct result of other weather

SpSyita adzOK a ay2g¢g YSid O2YO0AYSR gA0K KSI @@
hurricanes. The State Hazard Mdtion Plan, 2011 categorizes flood events into six

categories. These include: riverine, coastal, flash, storm surge, urban storm water and

dam breeches.

North Kingstown is a coastal community in the northeastern portion of the United

States situated onhte Narragansett Bay in the State of Rhode Island. The town is

landlocked on three sides with the Bay forming its eastern boundary. The Hunt River

forms the northern border of the town while the Annaquatucket and Pettaquamscutt

(Narrow) Rivers both run tbugh the southern portions of the town. Significant coastal

FSI GdzNBa FE2y3 GKS 26y Q& | LIWINRBEAYILIGStE&@ on Y
Point, Wickford Harbor, and Bissel Covdere are approximately 6,343 acres of

wetlands (22.6%) and 14,086ras of forest (49.8%) inthetown.2 NI K YAy 3ad 26y Qa
coastal location and low lying areas, makes the town susceptible to coastal flooding,

river flooding and flash flooding and more recently storm surges as witnessed in

Hurricane Sandy in 2012.

Hurricares are tropical based storms that travel north up the Atlantic coast and feature

heavy rain and high velocity winds. The state has seen as increase in storm intensity

O0y20 FTNBIdzSyOeov F2NJ y2NRSIadSNA | yrearKdzZNNR Ol vy
storm) could be seen more frequently and cause an increase in flooding, wind damage,

and erosion. Hurricanes occur in the late summer to early fall, as opposed to
Y2NRSFAGSNAZ SKAOK FFNB AAYAT NI 2 KdAzZNNAOF ySa
b2 MES SNB KIS | (G8LAOKE &ad2NY &adaNHS 2F 0Q3 |
KAIK GARS 2NJ aLINAy3 GARSa® CKAA adG2N) &dzNB S
Kingstown during Super Storm Sandy in 2012. Both types of storm can cause large

amounts of dmage across a wide area. Because hurricanes and coastal storms are the

major natural hazards that the town faces on a regular basis, they are the primary focus

of this hazard mitigation plan.

The probability of a named storm directly hitting Rhoderidlan any given hurricane
season is currently estimated at approximately 22% (Atlantic Oceanographic and
Meteorological Laboratory, 2004)Map 4 shows the storm tracks of the 24 major
coastal storms that have made land fall within 100 miles of Northstomg in the past
50 years. Rhode Island has hhdee presidential disaster declarations due to
hurricanes; Hurricane Gloria (1985) and Hurricane Bob (&8l Hurricane Sandy
(2012) There were also flooding declarations in 2007 and 2010 (FEMAY: Zheé y Q &

16
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history includes several sevegiell 2 Ny a > Ay Of dzZRAYy 3 KdzZNNA Ol ySa

caused significant levels of damage to North Kingstown (Table 1). Damage in these
storm events came primarily from two elements, flooding and wind.

Floodsare the most common type of natural disaster. Flooding during a hurricane can
be caused by heavy rains and storm surge tides that rise from the sea up to 25 ft. higher
than the normal high water level.ocations in North Kingstown that are vulnerable to
inundation from the sea are dicated on Map s hurricanesurge inundatiorareas.
Locations that are vulnerable to flooding due to heavy rain events areateti as flood
zones on Maps,2 and 3 In March of 2010, five to ten inches of rain fell &30
Washington County resulting in rises in rivers and streams in North Kingstown.
Numerous roads were flooded disrupting transportation for residents, employees, and
emergency response personnel in town. A mudslide washed onto two rail tracks near
Routes403 and 4, disrupting rail service throughout Rhode Island. Some town roads
were washed out from the flooding, with Featherbed Lati# closed to trafit.
Additionally, the flooding rendered a town well pump station out of service for several
months bllowing the event.

North Kingstown has land areatime A, AE, VEBnd XFlood Hazard zones designated

by FEMA (NFIPYThed ! €y R  PoheSaée classified asones whereroperties have a

1 percent chance of flooding in any year and a 26 per ckeance of flooding over the

life of a 3Gyear mortgaged 2 NJ aanésiadicate thatproperties have a 1 percent
chance of flooding in any year and also face hazards associated with coastal storm
waves.d - ¢ lar@ g/ilfiedt to a 500/ear flood.Theseproperties are outside the high
risk zones; therefore the risk is reduced, but not removed. These properties are in an
area of overall lover risld 10CGyear flood has a one percent chance of occurring in any
given year, and a 56¢ear flood has a 0.2% ahee of occurring in any given year. FEMA
designated flood zones are determined based on the elevation of the land and indicate
areas that would be flooded in the event of heavy rains. Development, including simply
paving, can increase the height and extehflooding due to the loss of ground
permeability.
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Town of North Kingstown, RI
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Map 3: Known Flood Hazards North Kingstown
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Map 4: Historical storm tracks making landfall within 100 miles of North Kingstown in the past
50 years.
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speed and direction, tides, and the topography of the land. Futurdeseshrise and

coastal erosion will inerase the area and extent of damage caused by coastal flooding.
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In addition to wind and flooding, erosion is a hazard that can threaten life and property
during a coastal storm. The Coastal Resources Management Program has documented
shoreline changerad average erosion rates. The location with the most severe erosion
in North Kingstown is the Narragansett Bay shoreline from Pojac Point to just north of
the Mount View neighborhood. This area is considered to be a "Category A" critical
erosion area (ORC), and is eroding at an average rate of 2.2 ft. annually. Development
in this area must be set back at least 75ft. from a coastal feature, or 150 ft. in the case of
I RS@St2LIYSYyld 2F Y2NB (GKFyYy F2dzNJ dzyAadao
erosion rate of less than 2 ft. per year or is actually accreting. Narrow barrier beaches,
such as those at Casey Point, Green Point, and Bissel Cove can also be affected by
significant erosion. A single large storm event can drastically change thdisbore
depending on coastal soil conditions.

Boat damaged and washed ashore during the 1938 Hurricane. Photograph courtesy of Richard Bowen.

Table 2. Hurricane Category* Hurricanes are classified by wind speed into

Category Wind Speed | Storm Surge Eve .types. Table 2 outlgs these five _

(MPH) (FT) urricane categories. Rhode Island is

1 - 45 consjdered to be susceptible tq a direct
landing of storms from categories | through I

2 96 - 110 6-8 LG KIFa 0688y SaidAavYras
3 111-130 9-12 peak wind gust in a typical 100 year period is
4 131 - 155 13-18 likely to be betweerl10 and 125 MPH
5 > 155 >18 (HAZUSVIH). Hurricanes reaching the New

* Based on the Saffir/Simpson Hurricane-Scale Ranges

Rhode Island has an increased susceptibility to hurricanes due to its position, along with

England region experience an increase in
forward motion that compensates for
decreased wind speeds so that lower class
hurricanes can potentially cause considerabl
more damage than would normallyeb
expected.

Connecticut and Massachusetts, on a landform that juts eastward into the Atlantic

20



Ocean. Also, the configuration of the Narragansett Bay can have a funneling effect on
the tidal surges accompanying hurricanes causing high levels of coastal flooding in the
upper portions of the bay.

$ < 7 2 R v ; g
7 3 2 e VA
{ 2 - - “ e 3 > - Gub 2 2 o - " ‘( Ny

Poplar Point property after the 1938 Hurricane. Photograph courtesy of Richard Bowen.

The most significant storm to hit North Kingstown was the hurricane of 1938, a category
lll storm. Wind speeds as high as 121 miles per hour were reported andviiasre
severe coastal flooding.

The following has been taken from a fisind account of the 1938 hurricane written by
Alice Armington of Poplar Point on September 21, 1938.

& Xwandered around from window to window looking out on a boiling ocean with

WK NBSa yR o02Fta FyR o0A3 GAYOSNRA o0SAy3a (26S
doors on the water side blew in and the winds rushed up through the floors and all the
fAy2fSdzyY NR&S dzZLIXL f221SR 2dzi GKS a2dzikK gAYy
0ST y2iKAYy3 GKSNBX. 20K GKFI{d K2dza$S IyR 3F NI 3
0SSy 2Ny (2 1AYyRfAy3 622R FyR OFNNASR I ONR
an hour after | got out of the larger house, it split up and was carried off into the lot

FONR&a (GKS NRIRX.& a2YS YANIOfS Al RARYyQO KA

QX (N T

In the hurricane of 1938, a summer colony at Quonset lost 100 cottages and nine people
were killed. Many homes were destroyed throughout the town and Wickford village
particular was hard hit. Students were trapped overnight in Wickford Elementary

School and many of the elm trees lining Main Street were downed. A bronze plaque at
the corner of Main and Brown Streets shows the historic high water mark from this
storm.
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Poplar Point property after the 1938 Hurricane. Photograph courtesy of Richard Bowen.

Many hurricanes have directly or indirectly struck Rhode Island in the past century, so
one can easily expect further hurricane activity in the future. Ifgredicted effects of
global warming are correct, than hurricanes and other severe storms will occur with
more frequency and intensity in the future, increasing the chances of a hurricane
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Thetwo most recent significanturricanestorms to strike Rhode Island as of the

drafting of this Plan (2013) were Tropical Strom Irene in August 201 1ugaais$orm

Sandy in October 2012Each of these storms thaimilar impacts in that they caused

serious damage to homes and infrastture due to high winds and falling trees. In both

storms there were many instances of power lines that were damaged and many streets

were not passable due to fallen debris and trees. In each storm, thousands of residents

throughout the state were leftvithout power as a result of high winds and some

flooding from the storm. For Tropical Storm Irene, FEMA announced that federal aid

has been made available to the State of Rhode Island to supplement state and local

recovery efforts in the area affected llye storm beginning August 27, 2011. For Super

Storm Sandy, FEMA made a S|m|Iar announcement regarding the state of Rhode Island
v ' beginning October 26, 2012.

Superstorm Sandy
(left) had a
devastatingmpact
on communities
alongthe eastern
seaboard of the
United States,
includingparts of
North Kingstown.




North Kingstown, R.1., August 28, 2011 -- A home and power lines are damaged after Tropical Storm Irene passes
through Rhode Island. Photograph courtesy of FEMA.

The devastating hurricanes and storms that struck Rhode Island during the early and
mid 1900s were part of a period of increased hurricane formation in the tropical
Atlantic. Betwea 1970 and 1994 the Atlantic had a period of below normal hurricane
formation. In the mid 1990s a new period of increased hurricane activity began due to
warmer surface water temperatures in the tropical Atlantic. Therefore, the likelihood of
a major huricane striking Rhode Island is currently greater then it was during most of
the past several decades.
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residents are unaware of the seriousness of the risk. As coaxtalation has
increased, locations where development was previously destroyed by hurricanes have
been redeveloped, some with particularly vulnerable structurégurel shows the
increasing population of Washington County along with major hurricaneesttikthe
county.

The town is registered for the HURREVAC 2000 software program developed jointly by

FEMA and the Army Corp of Engineers. This program will alert the town to approaching
hurricanes through live data files from the National Hurricanet&evia the Internet at
www.hurrevac.com/about_win.htm As these files are received, the program processes

the data and analyzes the threat posed to the community from a particular storm
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Figure 1: The population of Washington County and majburricane strikes to the county
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