3.0 Vulnerability Analysis

3.1 Purpose

The primary purpose of the vulnerability analysis is to identify the areas, populations, and
facilities that are vulnerable to storm surge and to wind damage. Storm slaigefrom the

hazards analysis were used to map inundation areas; to develop evacuation scenarios and
evacuation zones; to quantify the vulnerable population; and to identify major facilities that are
potentially vulnerable to storm surge.

Mobile homes als have been proven to be particularly susceptible to wind damage, and they
should be considered vulnerable under any storm categOtkier types of construction are
potentially vulnerable to damage from high winds, but they are not included in this study.

3.2 Hurricane Surge Inundation and Mapping

Due to unavoidable inaccuracies in hurricane forecasting, the exact track or timing of an
approaching hurricane cannot be predicted. Within a few hours, a hurricane can change its
forward speed, intensity and diction, which will create quite different flooding scenarins

given location Because of this uncertainty, hurricane surge mapping depicts the "was&"

by delineating the maximum expected extent of storm surge flooding at high tide, regardless of
the location of hurricane landfall. Hurricaeirge Inundatiomaps showing peak surge

flooding for the MOMs discussed in Chapter 2 have been produced for each storm category.
The maps depict the limits of inundation from peak storm surge heights that beuld

generated by the four categories of storm intensity.

The Hurricane Surgaundation maps were produced with the use of Gt&Spatial Analyst,
which is aasterbased analysis. The best available topographic dataowedaid with the

SLOSH water sade elevations to determine whicreas were flooded and whicareas were

dry. The surge limits were then draped over the best availstaltewidebasenapdata and
printed at an appropriate scale. The estimated depth of flooding at a selected locatidrecan
determined by subtracting the known ground elevation from the surge elevation at that point.

The Hurricane Surge Inundation maps were used as a reference when creating the Hurricane
Evacuation Zone maps shown in FigurdstBrough 324 in thefollowing section.
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3.3 Hurricane Evacuation Scenarios and Zones

Hurricane evacuation zones are saleas of each scenario that should be evacuated to protect
residents from flooding. They sometimes include #ilmod areas that could be cut off or
competely surrounded by flooding.

Hurricanes with unlike parameters can have very similar implications for hurricane evacuation.
Evacuation scenarios are developed to simplify evacuation deaisaking by comparing areas

of potential surge flooding for eadiurricane category. Where there is no significant

difference, surge areas flooded by storms of different categories may be treated the same and
evacuated as one scenario.

Evacuation zones are based to some degre& @ €nsus tracts, traffic analysis z=s) or
prominent features, and are a key basis for the transportation analgsecuation Zonesere
developed by the USACKEew England DistricEEMA Region |; and the Rhode Island
Emergency Management Agenay coordination with locaémergency manageent officials,

and werefinalized before use ithe transportation modeling process. These evacuation zones
were used to estimate the evacuating population and number of evacuating vehicles

Figure 31 through Figure 20 depicts the hurricane evacuati@tenarios for the study area.
Table 31 showsghe evacuation zones in each area to be evacuated based on the storm
category.The following figures illustrate the zones and surge areas developed for the study
area.These images are also available in the BAnk section as interactive maps.

Figure3-1: Hurricane Evacuation Zone®ristol County / Barrington
Figure 32: Hurricane Evacuation Zone8ristol County / Bristol

Figure 33: Hurricane Evacuation Zone8ristol County / Warren

Figure 34: Hurricane Evacuation Zone¥ent County / East Greenwich
Figure 35: Hurricane Evacuation Zone&ent County / Warwick

Figure 36: Hurricane Evacuation Zonedlewport County / Jamestown
Figure 37: Hurricane Evacuation Zonedlewport County / LittlegCompton
Figure 38: Hurricane Eva@tion Zones; Newport County / Middletow
Figure 39: Hurricane Evacuation Zoneslewport County / Newport
Figure 310: Hurricane Evacuation Zonedlewport County / Portsmouth
Figure 311: Hurricane Evacuation Zoneslewport County / Tiverton
Figure 312: Hurricane Evacuation Zone®rovidence County / Cranston
Figure 313: Hurricane Evacuation Zone®rovidence County / East Providence
Figure 314: Hurricane Evacuation Zone®rovidence County / Pawtucket
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1 Figure 315: Hurricane Evacuation Zone®rovidence County / Providence

1 Figure 316: Hurricane Evacuation ZonegVashington County / Charlestown

1 Figure 317: Hurricane Evacuation ZonegVashington County / Narragansett

1 Figure 318: Hurricane Evacuation Zone§Vashington County / New Shoreham
1 Figure 319: Hurricane Evacuation Zone§Vashington County / North Kingstown
1 Figure 320: Hurricane Evacuation Zone§Vashington County / South Kingstown
1 Figure 321: Hurricane Evacuation Zone§Vashington County / Westst|
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Table3-1: Evacuation Zones

Evacuation Zonés
Barrington

Evacuation Zonés |
Cranston

Bristol County ProvidenceCounty

Bristol East Providence

WETGEN Pawtucket

Kent County East Greenwich Providence

Warwick

Washington County Narragansett

Newport County Jamestown
Charlestown

Little Compton
Narragansett

Middletown
New Shoreham

Newport
North Kingstown

Portsmouth
South Kingstown

Tiverton

JLELIRERY
LELELRIEE]

Westerly

1. Key: Zone A (Category 1 & 2) Zone B (Category 3 & -
Zone Category 3 & 4/Fox Point Hurricane Barrier Faily Inland Area (Notsurge’
Providence County Only)
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NOTES & SOURCES

This map shows shaded Hurricane Evacuation Zones that are

to be from potential Hurricane
Surge Inundation. Areas that may become isolated by worst-case
Hurricane Surge Inundation are also included in the Evacuation
Zones. Inland areas which may be exposed to fresh water
flooding only are not included in the Evacuation Zones.

Evacuation Zone “A", shown in red, is recommended to be evacuated
prior to an expected category 1 or 2 hurricane. Evacuation Zone “B”,
shown in yellow, is recommended to be evacuated prior to an
expected category 3 or 4 hurricane.

Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high water.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitled "Rhode Island Hurricane Evacuation Study,
Hurricane Surge Inundation Mapping", May 2009,

The source of basemap transportation features such as roads and
railroads is Tele Atlas 2008. The source of other basemap features
is the Rhode Island Geographic Information System (RIGIS).

The horizontal projection of this map is Rhode Island State Plane
NADS83 feet.

Narragansett Bay

TITLE
Rhode Island Hurricane Evacuation Study
Hurricane Evacuation Mapping
August 2012
Barrington
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Rhode Island Hurricane Evacuation Study Technical Data Report 35



3.0  Vulnerability Analysis

LEGEND
Hurricane Evacuation Zones Facility Location Key
- Zone A (Category 1 & 2) ® Public Shelter
Zone B (Category 3 & 4) @  Medicainstitutional Factlies
® Mobile Home(Trailer Park
FEMA 100 year flood zone @  Fresuio
B  Police Station
Transportation Hydrographic Features
m— Limited Access Highway e
T e Wetlands
———  StatelLocal Highways
Local Road Political
——— Ralirad Town Boundary
Airport = State Boundary

LOCATION MAP

@ PUBLIC SHELTERS
1. FRANKLIN COURT
@  MEDICAL/NSTITUTIONAL FACILITIES

1. SAINT ELIZABETH MANOR
2. SILVER CREEK MANOR

Narragansett Bay

NOTES & SOURCES

This map shows shaded Hurricane Evacuation Zones that are

to be from potential Hurricane
Surge Inundation. Areas that may become isolated by worst-case
Hurricane Surge Inundation are also included in the Evacuation
Zones. Inland areas which may be exposed to fresh water
flooding only are not included in the Evacuation Zones.

Evacuation Zone "A", shown in red, is recommended to be evacuated
prior to an expected category 1 or 2 hurricane. Evacuation Zone "B",
shown in yellow, is recommended to be evacuated prior to an

3 | expected category 3 or 4 hurricane.

Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high water.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitied "Rhode Island Hurricane Evacuation Study,
Hurricane Surge Inundation Mapping", May 2009.

The source of basemap transportation features such as roads and
railroads is Tele Atlas 2008. The source of other basemap features.
is the Rhode Island Geographic Information System (RIGIS).

The horizontal projection of this map is Rhode Island State Plane
NADSS3 feet.

TITLE
Rhode Island Hurricane Evacuation Study
Hurricane Evacuation Mapping
August 2012
Bristol
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This map shows shaded Hurricane Evacuation Zones that are

to be from potential Hurricane
Surge Inundation. Areas that may become isolated by worst-case
Hurricane Surge Inundation are also included in the Evacuation
Zones. Inland areas which may be exposed to fresh water
flooding only are not included in the Evacuation Zones.

Evacuation Zone “A", shown in red, is recommended to be evacuated
prior to an expected category 1 or 2 hurricane. Evacuation Zone “B",
shown in yellow, is recommended to be evacuated prior to an
expected category 3 or 4 hurricane.

Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high viater.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitled “Rhode Island Hurricane Evacuation Study,
Hurricane Surge Inundation Mapping", May 2008.

The source of basemap transportation features such as roads and

railroads is Tele Atlas 2008. The source of other basemap features
is the Rhode Island Geographic Information System (RIGIS).

Narragansett Bay

The horizontal projection of this map is Rhode Island State Plane

NADSS feet.
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This map shows shaded Hurricane Evacuation Zones that are
to from potential Hurricane

Surge Inundation. Areas that may become isolated by worst-case

Hurricane Surge Inundation are also included in the Evacuation

Zones. Inland areas which may be exposed to fresh water

flooding only are not included in the Evacuation Zones.

Evacuation Zone "A", shown in red, is recommended to be evacuated
prior to an expected category 1 or 2 hurricane. Evacuation Zone “B",
shown in yellow, is recommended to be evacuated prior to an
expected category 3 or 4 hurricane.

Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high water.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitied “Rhode Island Hurricane Evacuation Study,
Hurricane Surge Inundation Mapping”, May 2009,

The source of basemap transportation features such as roads and
railroads is Tele Atlas 2008. The source of other basemap features
is the Rhode Island Geographic Information System (RIGIS).

The horizontal projection of this map is Rhode Island State Plane
NADS3 feet.
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This map shows shaded Hurricane Evacuation Zones that are

to be from potential Hurricane
Surge Inundation. Areas that may become isolated by worst-case
f\| | Hurricane Surge Inundation are also included in the Evacuation
*| | Zones. Inland areas which may be exposed to fresh water
flooding only are not included in the Evacuation Zones.

Evacuation Zone “A", shown in red, is recommended to be evacuated
prior o an expected category 1 or 2 hurricane. Evacuation Zone “B",
shown in yellow, is recommended to be evacuated prior to an
expected category 3 or 4 hurricane.

; Hurricane surge elevations were determined by the National
L - Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
& assumed peak hurricane surge arriving at mean high water.
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D, " Hurricane Surge Inundation Mapping”, May 2009.
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railroads s Tele Atlas 2008. The source of other basemap features
is the Rhode Island Geographic Information System (RIGIS).
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This map shows shaded Hurricane Evacuation Zones that are

to be from potential Hurricane
Surge Inundation. Areas that may become isolated by worst-case
Hurricane Surge Inundation are also included in the Evacuation
Zones. Inland areas which may be exposed to fresh water
flooding only are not included in the Evacuation Zones.

Evacuation Zone "A”, shown in red, is recommended to be evacuated
prior to an expected category 1 or 2 hurricane. Evacuation Zone “B",
shown in yellow, is recommended to be evacuated prior to an
expected category 3 or 4 hurricane.

Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high water.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitled “Rhode Island Hurricane Evacuation Study.
Hurricane Surge Inundation Mapping”, May 2009.

The source of basemap transportation features such as roads and
railroads is Tele Atlas 2008. The source of other basemap features
is the Rhode Island Geographic Information System (RIGIS).

The horizontal projection of this map is Rhode Island State Plane
NADSS3 feet.
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This map shows shaded Hurricane Evacuation Zones that are

to be from potential Hurricane
Surge Inundation. Areas that may become isolated by worst-case
Hurricane Surge Inundation are also included in the Evacuation
Zones. Inland areas which may be exposed to fresh water
flooding only are not included in the Evacuation Zones.

Evacuation Zone “A", shown in red, is recommended to be evacuated
prior to an expected category 1 or 2 hurricane. Evacuation Zone "B",
shown in yellow, is recommended to be evacuated prior to an
‘expected category 3 or 4 hurricane.

Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high water.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitied "Rhode Island Hurricane Evacuation Study,
Hurricane Surge Inundation Mapping”, May 2009.

The source of basemap transportation features such as roads and
railroads is Tele Atlas 2008. The source of other basemap features
is the Rhode Island Geographic Information System (RIGIS).

The horizontal projection of this map is Rhode Island State Plane
NADSS3 feot.
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This map shows shaded Hurricane Evacuation Zones that are
to be from potential Hurricane
Surge Inundation. Areas that may become isolated by worst-case

PUBLIC SHELTERS i i

° Hurricane Surge Inundation are also included in the Evacuation
1. KING COMMUNITY CENTER Zones. Inland areas which may be exposed to fresh water
2 THOMPSON JR HIGH SCHOOL flooding only are not included in the Evacuation Zones.

Evacuation Zone “A", shown in red, is recommended to be evacuated
prior to an expected category 1 or 2 hurricane. Evacuation Zone “B",
shown in yellow, is recommended to be evacuated prior to an
expected category 3 or 4 hurricane.

1. HEATHERWOOD NURSING & SUBACUTE CENTER
2. NEWPORT HOSPITAL

3. STCLARE HOME

4. VILLAGE HOUSE CONVALESCENT HOME INC

Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high water.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitied “Rhode Island Hurricane Evacuation Study,
Hurricane Surge Inundation Mapping”, May 2009.

The source of basemap transportation features such as roads and
railroads is Tele Atlas 2008. The source of other basemap features
is the Rhode Island Geographic Information System (RIGIS).

The horizontal projection of this map is Rhode Island State Plane
NADS3 feet,
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3.0  Vulnerability Analysis
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This map shows shaded Hurricane Evacuation Zones that are

to be from potential Hurricane
Surge Inundation. Areas that may become isolated by worst-case
Hurricane Surge Inundation are also included in the Evacuation
Zones. Inland areas which may be exposed to fresh water
flooding only are not included in the Evacuation Zones.

Evacuation Zone "A", shown in red, is recommended to be evacuated
prior to an expected category 1 or 2 hurricane. Evacuation Zone "B",
shown in yellow, is recommended to be evacuated prior to an
expected category 3 or 4 hurricane.

Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high water.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitled "Rhode Island Hurricane Evacuation Study,
Hurricane Surge Inundation Mapping", May 2009.

The source of basemap transportation features such as roads and
railroads is Tele Atlas 2008. The source of other basemap features
is the Rhode Island Geographic Information System (RIGIS).

The horizontal projection of this map is Rhode Island State Plane
NADS3 feet.
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hurricane category. For the Hurricane Surge Inundation Areas, see
the map series entitled “Rhode Island Hurricane Evacuation Study,
Hurricane Surge Inundation Mapping”, May 2009.
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Hurricane surge elevations were determined by the National
Hurricane Center using the Boston 2 (PV2) SLOSH model basin, and
assumed peak hurricane surge arriving at mean high water.

The Evacuation Zones are based on the Hurricane Surge Inundation
that can be expected to result from a worst case combination of
hurricane landfall location, forward speed, and direction for each
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Figure3-12: Hurricane Evacuation Zong$rovidence County / Cranston
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