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Rhode Island’s coast is:

vital part of the state’s identity, and draws
residents and visitors alike. However, with the
beauty of the waterfront come hazards that
threaten human activity and development along
the coast. Here's what you need to know about
living or building along the water.
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Introduction

The Ocean State, with over 400 miles of coastline, is known for its beaches, bluffs, and scenic waterfronts. The water
's a big a part of Rhode Island as the land, attracting long- and short-term visitors, and offering opportunities for
recreation, industry, and simple enjoyment, As a result, the coastline is populated by businesses, important
infrastructure, and many residences — and it's these structures that are at risk when it comes to coastal hazards

e's throw of the beach is a dream for many, but the realities of coastal living can be harsh. Coastal
;

uinerable to severe storms, erosion, and coasta I"SGUI'W[: -"-"tEC-tIDﬂEEHf there are special

policies and regulations that govern shoreline activities in order to preserve natural habitats, ensure public safety

As such, coastal residents and propery owners face unique cha Ienges and considerations

THE OCEAN ISN'T ALWAYS THE BEST NEIGHBOR - With climate change causing

ncreased storminess, proximity to the water also means frequent exposure to coastal hazards, like storm events and

55 2d flooding. In addition, long-term changes like sea-level rise will continue to influence the coastal landscape

so that today s property lines may be inundated during future high tides

THE COASTAL ZONE - The coastal zone in Rhode Island has special policies, regulations, and

requirements tnhat a Har fr ym inland areas Tha Rt 12 Islanda ; yasta :-;'j_,_, urces 1Lr inagement { W\ 1| o

CRMC, is the managing agency for the state's extensive shoreline, and has produced regulations? to govern building
mitting, and policy in coastal areas

THE BOTTOM LINE If :

you re currently a coastal property owner, considering buying coastal real estate, or

you live, work, or even play along Rhode Island's shoreline, you should be aware of the conditions that shape the

P —— ard tha m wr fhat memle
d5ldl ZOne and (ne policies that protect it

Sea-level Sea-level rise, quickened by climate change, will increase the
Rise height of tides and storm surges causing the floodplain to grow
over time.

- i I
|

Erosion (the loss of large amounts of sand) happens during storm
events such as noreasters, sou'easters, and hurricanes. ‘Critical |

COASTAL (o meet i e e v
HAZARDS

S Storm events cause shoreline change through winds, wave action,
torm and storm surge. Size, intensity, speed, and frequency of storm

Events events determine the extent of shoreline modification and
destruction,

Tidal flooding and flooding caused by severe weather can
s o= e S

Coastal property owners should be aware of the haz

i ; ards that impact the shoreline, including sea-
level rise, erosion, storm events, and flooding. p e shore g

R.I. CRMC: www.crme. ri gaov/

iR C i r
CRMC Regulations (R.I, Coastal Resources Management Program): WWw.crme. i govireguiations/RICRMP. pdf




I. What kinds of coastal features are on or near the property, and what kinds of sethacks or
regulations apply?

n adaition to municipal Zoning conaitions, properties in coastal areas a

re subject to coastal zone management
classifications that may carry building and permitting ramifications. These classifications are based on both the water

abuts and characteristics of the shoreline on or near the property

Coastal or shoreline features such as coastal barriers, dunes, and wetlands have specific requlations and protections
der the CRMC. These regulations include structural setbacks, buffers, and rules pertaining to construction and

renovaing or remoaelin ger structures. Lepenaing on the property s proximity to coaslal fealures, there may be

f Historic/Archaeological Significance Rock

oo
s
T
F

Beaches and Dunes Manmade Shorelines

Examples of shoreline features in Rhode Island (clockwise from top left): coastal beach, coastal
dunes, coastal wetlands, and shoreline protection structures along a manmade shoreline.




(Y i n deate ine w
For freshwater wetlands, the R.|. Department of Environmental Management has jurisdiction - to determine whose

YOI TRINDEM WatlanAa 1 risdiction r‘f-“lf_'l_-!' Fl:Ir more Inforr“atlon
. v k the CRMC/RIDEM Wetland Jurisdiction Ma
he property is under, you can chec U
jurisdiction the p _ NEM's Wetlands FAQ
about freshwater wetlands management, please see the DEM s Wetlands FAQ

Why it matters: A CRMC permit is required for any construction or alteration activity on a shoreline featu;_e or within
I I ly. sethacks are r 2d for all new struc long the shore. The
0 a shoreline feature. Additionally, setbacks are required for all new structures along
)0 feet of a shoreline feature. Additionally, s : =
fﬁt: mum ;;1“1:'( from coastal features is 50 feet, but in areas with erosion, setbacks are determined using the rates
MR il n idl Iedl 5 15 JU Teel
of change found on the shoreline change maps (see below)

5 ee i am Thir Haallie et ;
Distances for setbacks are 30 times the calculated average annual erosion rate for less than fou Ii;'..t-:l'l.'lfd units, and
il iLEs U aSibalbha ais JU L a g Lalbulgiled avc M : : kil b
B "-i-.:l' averaae annual rate for commercial, industrial, or more than four units. Note: Setbacks and buffers are

ouU limes (ne average annuz & 10r COmmercic Jus

Har 3 = = NS

from the most inland edge of the shoreline feature. If there is a coastal buffer zone®, an additional
always measured from the most inland edge of the shoreline feature
§ - f

{ afdne tha ks A
25-foot setback is measured from the inland edge of the buffer zone
ryY I ernacs
F leel pe j [O DWia a
. rs B B=Tat=118 =11 ”1[:
to (& i o n oriy | 3 NrE tar ..||,.. | rD.Q',_,J':‘r. .]uL:lI sl A
Setbacks that are larger than these requirements will provide the property with a greater level of p
mpacts of coastal erosion and other hazards

L o} I-."':r--:".""‘ '-.'r'l ;'1,_"_-,;;-
To identify the shoreline features and find out more: The CRMC's Guide to Coastal Shorel

| an reansiil asth C staff for
180 entify the shoreline features on the property Additionally, you can consult with CRMC sta
yau DeQin 0 1oentry ne snareiine eatures on | | Yol
g ralina F;;E'_l re vernf ¥

rification and applicable setback requirements. For more information about setbacks and

Al LT

shoreline features, please see Sections 140 and 210 of the CRMC regulations

SR i la tha ps lated rates of change used 10
The CRMC's shoreline change maps® depict past coastal erosion, and include the calculated rates g
Aat A

snde that nronerty owners exceed the
grmine setbacks. VYWhen siting for coastal construction. the CRMC recommends that property owners exceec
e, e ae chareline chanae is an onaoing process
minimum setback requirements in order to better protect the structure, as shoreline change is an ongoing p

m aatad vieina aanal nhataorashy
The CRMC Shoreline Change Maps (see example on the follow ng page) were created using aerial photograp J_;
o F i ¥ | in ne ant ehions |
and are intended to show past erosion and the shoreline rates of change that are applied to pertinent sectio
r" b
the Council's re

2quiatory programs to address issues includ ng setbacks of activities from coastal features

-
| R

colored lines along the coast represent past and more recent placements of the shoreline - the blue line
represents the shoreline in 2004, while the red line demonstrates where the shoreline was in 1939. The white
numbers snow fofal change in feet and meters in shoreline location between 1939 and 2004. Yellow numbers
snow a rate of change in feet or meters in shoreline location between past and present

: s i It
Please note: Coastal erosion does not occur slowly over time at a constant rate, but is instead the resu

of abrupt changes due to storms. For that reason. the rates provided within the Shoreline Change Maps
should be used with caution,

Wetland Jurisdiction Maps: www dem.ri

*R.|. DEM Wetlands FAQ: www dem.ri g-:w.-‘prc-gramsmemirun-'walanfwa'llar'-ds."pﬂl'g:»_l'realtﬂr pdf

R DE y ansition
Coastal Buffer Zone: a land area adjacent to a coastal feature that is vegetaled with native shoreline species and acts as a natural Ir
Zone between the coast and adjacent upland development.

* Coastal Shoreline Features: www.crme. i goviguidesreports/CRMC
R.1. CRMC Regulations Wiw.crmc.n.goviregqulations/RICRMP pdf

govimapsiwetjuris him

_Coastal_Shoreline_Features.pdf

*R.I. CRMC Shaoreline Change Maps: www CIme.n gﬁw.‘maﬁiﬁmaps_shureahange.htrn_l
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2. Are there restrictions on the property due to the adjacent CRMC water classification?

All coastal waters in Rhode Island are categorized into six water types according to the characteristics of the adjacent
shoreline, water use, and density of use. Conservation, recreation, transportation, and industrial activities all occur
along the shore, and influence the shoreline policies and regulations based on water types. The six water type
classifications, as designated by the CRMC, are

Type 1: Conservation Areas Areas of natural habitat or scenic value of unique or unusual significance, or

areas Ihal have been deemed unsuitable for structures due to their exposure
to severe wave action, flooding, and erosion

Type 2: Low Intensity Use Areas with high scenic value that support low-intensity recreational and
residential uses

ype 3. Hign intensity ntensely utilized water where recreationa boating activities dominate and
ng where the adjacent shorelines are developed as marinas, boatyards, and

A

associaled water-enhanced and water-dependent businesses

ype 4. Multipurpose Waters  Large expanses of open water in Narragansett Bay and Rhode Island and

' Block Island sounds that support a variety of commercial and recreational
activites with adjacent shorelines that may be used to support water-
dependent commercial, industrial, and/or high-intensity recreational activities

T - - i m - - e
1YpE 3. necrealional ang

d Areas adjacent to waterfront areas that support a variety of tourist
Commercial Harbors recreational, and commercial activities
Type 6: Industrial Waterfronts  Areas that are used to accommodate commercial and industrial water-

and Commercial Navigation ~ dependent and water-enhanced activities
Channels

Why it matters: Though all areas alona classified waters are subject to coastal zone management properties
Yy 4 4 J
Ocaled along certain water types may have more strict reguiations for development. Some of the activities or

structures that are regulated in the coastal area include

Filling, removal, and grading along the shoreline

* Construction of residential or recreational structures including docks
Construction of public infrastructure

Individual sewage disposal systems

Installation of shoreline protection structures

Beach nourishment (replenishment)

Prohibition of new construction on undeveloped barriers

Identify the adjacent water type and find out more: For each coastal municipality, maps of water types and other

shoreline classifications are available online? Information about restricted activities, prohibited activities, and
permiting processes can be found in the CRMC regulations!t,

Some coastal areas are governed by CRMC Special Area Management Plans, and as such, have area-specific
regulations. To determine if the pr

Opeérty is included under a Special Area Management Plan, visit the CRMC SAMP
page™

' R.I. CRMC Water Use Maps: www.crmic. i govimap
"R.I. CRMC Regulations: www.crm ri
""R.I. CRMC SAMPs: www crmc

simaps_wateruse, himi
goviregulations/RICRMP pdf
M.govisamps. himi
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The CRMC Water Use map for the City of Newport, Rhode Island. The water use maps show the
six different water types, or classifications, as determined by CRMC along Rhode Island's coast.
Maps for all of the coastal municipalities are at www.crmc.ri.gov/maps/maps_wateruse.html.




3. Is the property in a flood zone according to FEMA maps?

With the increased frequency and severity of storms and ongoing sea-level rise, coastal properties are often at higher
risk for damage caused by flooding events. As such, proximity to the coast can have a number of impacts on a
coastal property, from additional flood insurance premiums to special building requirements

As part of the National Flood Insurance Program'?, the Federal Emergency Management Agency, or FEMA, has
mapped risk zones for flood-prone areas, and these maps inform flood insurance rates as well as municipal and state
regulations. The most recent Flood Insurance Rate Maps, or FIRMs, can be found at the FEMA Map Service

Can ter

The FEMA flood zones are defined by the likelihood of flood ng events caused by storms, specifically, the
probability of a cerain flood's ¢

45 Occurrence in any given year. The varying flood zones represent areas inundated
y flooding events of differing magnitudes, and are the basis of the FEMA flood maps

4

€ base flood has about a 1% chance of being met or exceeded during any given year. Often referred to as the
O-year flood, this flooding event is anticipated to impact Special Flood Hazard Area zones A and V

=year Moo

A 0.2% annual chance flood occurs when a storm of 3 magnitude so great that only 2 out 1,000 (or 1 out of 500)

L
floods will be of equal or grealer size or intensity. This flood event is sometimes referred to as 500-year storm
evenl, and Is represented by the 0.2% zone

Why it matter

FEMA a buver n

= a DUyer must oblain flood insurance in order to get a mortgage. For owners of exist ng structures within flood

Zones, taking out a line of credit

5. If a structure is ina h gn-nisk flood hazard zone (or a Special Flood Hazard Area) as determined by

TP

¢ oblaining a reverse mortgage, or acquiring any federally-attached loan will require
the borrower to purchase flood insurance. For property owners IooKing to build, any structure built in a SFHA wi
"equire flood insurance if a mortgage is needed, and new construction will have to meet the latest building codes. '

To find out if the property is in a flood zone: Consult the Flood Insurance Rate Maps (FIRMs) for the municipality
NEse are located at the city or town hall, but can also be found online at the FEMA Map ¢
Additionally, FIRM information is available on the R.I. Emergency Management Agency (RIEMA) flood mapping
*, and through the RIEM

WA Floodplain Mapping tool. The RIEMA Floodplain Mapping tool is intended to be used
ana will direct the user to the official FIRMs. The tool comes with a helpful tutorial'® that explains

ine maps, the different flood zones, and h

now to get more information about a specific property

ervice |

for reference only

f the property

JPErty IS not currently in a flood zone, be sure 1o check the 0.2% risk area (or 500-year flood zone)' to see if
ine property may be in the flood zone in the future. With rsing sea levels, the 0.2% risk area may offer a more
accurale look at the future floodplain Additionally many lenders assess flood-risk for the life of the loan, and with
ncreasing sea-level rise and shoreline change, the long-term Impacts on the property may come into play

* National Fiood Insurance Program: www.fema govinational-flood-

" FEMA Map Service Center- msc fema govi

* For information about structural resil ENCy in relation to flooding, please see question 10

> RIEMA Floodplain mapping: www.riema ri govipreventionfloodsMood mapping php
RIEMA Map Tool Tutonial: www.riema n.gov.'prEHenlmm‘ﬂmdsfMaanEITu:nnal pdi
FEMA Flood Zones: www.fema govifloodplain-managementflood-zones

iNsurance-program



Base flood - the flood having a 1% chance of being equaled in an

given year, aiso known as the “100-year-flood” - this is used as 3

i 1l slangara

Base fl

ood elevation (BFE) - the computed elevation for which
fiooawater is anticipated to rise during base flood
Elevation certificate (EC) — a FEMA document filled
orofessional whict arfias tha a evatior § owest f .

Idina | na 1aTR a2l (3] . ¥ P iy Hume il i
; e55ary old J INsUrance a er information

FIRM - Flood Insurance Rate Mat

* Flood insurance premiums - the relationship between the BFE .
e e e S D= Washington County Flood Zones
ingd iruciure s elevaion det es ihe J INsurance premiu Effective AFTER 10/16/2013
. Flnodplaln the area ir ..,_._ | by { haca fla i
* Flood Zones - 0.2 Percent Annual Chance Flood Zone A-zone Flood Zone AE
=7 e AR-Zone AO-zone VI i see the floo 1 Z0ne lase Flood Flevation 13.00 f,_,,_r
* Lowest floor - the lowest e sed area of the structure uding Datum (if applicable) NAVD8S
* Map panel rresponds to FIRMs, refers to specific sect
* NFIP - National F nsurance Progran s
* SFHA - Special Flood Hazard Area R
: i Washington County Map Panels
Y Effective AFTER 10/16/2013
P te that the RIEMA F olain Mat 1t s intended to be Map Panel 44
= - 1 e A \ Map Pai Y LUNTYWIDE
i f 4 i ANEL PRINTEIL
{ RIEMA Mar Tut Map Pan ivi t
B 10/16/201
r the property. a the strucll 5 within the Sk [ o " . ; p .
ZONE DESCRIPTION

Areas of moderate flood hazard, usually the area between the limits of the 100-vear and 500
year floods. Are also used to designate base floodplains of lesser hazards, such as areas
protected by levees from 100-year flood, or shallow flooding areas with average depths of less
than one foot or drainage areas less than 1 square mile

0.2%

Areas with 1% annual chance of flooding and 26% chance of flooding over the life of a 30-year
A mortgage. Because detailed analyses are not performed for such areas, no depths or BFEs are
shown within these zones

The base floodpiain where base flood elevations are provided

AE
Areas with a 1% annual chance of shallow flooding, usually in the form of a pond, with an
AH average depth ranging from 1 to 3 feet. These areas have a 26% chance of flooding over the
life of a 30-year mortgage. Average flood depths dernved from detailed analyses are shown at
selected intervals within these zones
River or stream flood hazard areas, and areas with a 1% or greater chance of shallow flooding
AO each year, usually in the form of sheet flow, with an average depth ranging from 1 to 3 feet

These areas have a 26% chance of flooding over the life of a 30-year mortgage. Average flood
depths derived from detailed analyses are shown within these zones

Coastal areas with a 1% or greater chance of flooding and an additional hazard associated with
VE storm waves. These areas have a 26% chance of flooding over the life of a 30-year mortgage
BFEs denved from detailed analyses are shown at selected intervals within these zones




4. 1f 1 amin a flood zone. do | have to obtain flood insurance? How can | find out what my
flood insurance premiums will be?

Homeowner's insurance does not cover damage caused by coastal flooding - flood insurance in the coastal zone
must be purchased separately. As part of the National Flood Insurance Program (NFIP)'®, the federal government
offers flood insurance to homeowners everywhere, including those within the coastal floodplain

Why it matters: If a structure is in a high-risk flood hazard zone as determined by FEMA, a buyer must obtain flood
insurance in order to get a mortgage. For existing structures or buildings within flood zones, an owner taking out a
line of credit, obtaining a reverse mortgage, or acquiring any federally-attached loan will need to purchase flood
nsurance. Property owners intending to build in a flood zone will be required to purchase flood insurance if they are
obtaining a mortgage. Additionally, all new construction must meet the most recent building codes

i martial

y partially in a flood zone, structures that are not within the flood zone do not require flood

To determine if your property is within a flood zone, and to obtain information about structures on the property, visit
the FEMA Map Service Center™ or the RIEMA floodplain mapping page*

AEIZONES

Image from the RIEMA Floodplain Mapping Tool. The structure on the left would not have a

mandatory flood insurance requirement, while the structure to the right is entirely within the AE
Zone and would require a borrower to purchase flood insurance.

Getting a Flood Insurance Estimate

In order to get a flood insurance estimate, an owner must obtain an elevation certificate?' for any post-FIRM structure
(a building constructed or substantially improved after the adoption of the first flood insurance rate maps). An
elevation certificate is an official FEMA document filled out by an authorized land surveyor, engineer, or architect
verifying the elevation of the lowest floor® of the structure. Elevation certificates are used to determine the

' National Flood Insurance Program: www.fema gov/nat onal-flood-insurance-program
' FEMA Map Service Center: msc.fema.qov/

“ RIEMA Floodplain mapping: www.riema.ri go-.-.'pre.rennun.-ﬂnudi-'ﬂmd_rr\app!rs-g_php
! FEMA NFIP Elevation Certificate and Instructions: www fema.govimedia-library-data/20130726-1437-20490-
0725/f_053_elevcertif_30nov12_fillable.pdi

“ The lowest floor of a structure is the lowest floor of the lowest enclosed area of a structure. including the structure’s basement. Areas that are
not fully enclosed or are flood-resistant (frequently areas used for storage, parking, or access) are not considered the lowest floor
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9. How will erosion and sea-level rise impact the property and surrounding area?

EROSION is the process by which wave action, wind, and storm surges remove sediment from beaches. dunes.
bluffs, and headlands. Once removed from the shore, the sediment can be carried away into the coastal lagoons,
deposited on the back of coastal barriers, or swept offshore; often, the sediment won't return to the shoreline

Extensive erosion in Matunuck, R.l. Tropical Storm Sandy caused severe erosion along the
southern Rhode Island coast in 2012.

Although shorelines go through natural periods of change, there has been a net loss of sediment over the past few
decades in Rhode Island and many municipalities have faced or are currently facing erosion issues on both public
and private beaches. Notably, the most eroded portions of state's coastline have lost over 250 feet of beach in just 50
years

SEA-LEVEL RISE: Since 1930, sea-level rise in Rhode Island has increased an average of 1 inch per
decade. However, the rate of sea-level rise has quickened and sea level along Rhode Island's coast has risen 6
nches over the last 40 years. Accelerated sea-level rise is projected to continue into the next century

What can we expect in the future?

Coastal erosion is primarily influenced by storm events along the shore. In the future, both sea levels and storm

intensity are expected to increase as a result of climate change. Therefore, coastal erosion will likely increase,
especially along areas of the Rhode Island coastline most exposed to wave action

The CRMC FIFOJlEC’[S that Rhode Island sea levels will rise between 3 and 5 feet by 2100 (Section 145 of the
CRMC Regulations, www.crme.ri govireguiations/RICRMP.pdf). Accelerated sea-level rise creates concern for
coastal towns and cities with vulnerable infrastructure such as roads. utility lines, water supplies, sewage

treatment facilities, and public property along the shore. In addition, private coastal property will be subjected to
increased flooding or permanent inundation.

CRMC recommends that coastal municipalities recognize and plan for sea-level rise, as does the state. By 2016,
under the 2012 Comprehensive Planning Act, Rhode Island municipalities will have to address natural hazards,
including sea-level rise, where applicable, within their municipal comprehension plans.

e _J
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Please note: Coastal erosion does not occur slowly and steadily over time at a constant rate, but is instead

the result of abrupt changes due to storms. For that reason, the rates provided on the CRMC Shoreline
Change Maps should be used with caution

" R.l. CRMC Shoreline Change Maps: www.crmc.ri.govimaps/maps_shorechange. hin

“R.l. Inundation Surfaces (SLR viewer): www_arcgis.com/home/webmap/viewer. himi




6. Can | install structures along the shore to protect the property and buildings from erosion
or flooding?

Examples of shoreline protection structures. Source: N.C. Division of Coastal Management

Groin 3 Bulkhead
Riprap Revetment -

Derection of Sand Movement
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Shoreline protection st

Siructures are manmade formations like revetments or seawalls designed to protect landforms or
ong the coast. Often, these structures are installed with the intention of preventing shoreline erosion, but
tures frequently contribute to increased erosion farther down the coast

the CRMC regulates the installation and maintenance of shoreline protection structures, and

—_

existing struclures and new structures, as well as hardened or natural structures
Seawalls, groins, jetties, breakwaters, bulkheads. and revelments are examples of hardened shoreline protection

struclures, meaning they do not utilize natural or “green” infrastructure 1o protect the shorefront from erosion. Instead
structures are composed of concrete quarry stone, wood, or even the remnants of bui dings destroyed b

J_r'
extreme coaslal weather

Shoreline protection structures in Rhode Island: a seawall, a riprap revetment, and a bulkhead.

dema enr state.nc us/estuanineshoreline/options himi
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Find out more

“ R.|. CRMC Regulations: www.crmc.ri.goviregulations/RICRMP pdf




1. How will coastal storms and flooding affect the property and structures? Will | be allowed
to rebuild in the event of a flood or storm that partially or completely destroys the building?

In Rhode Island, tidal flooding, high winds, coastal flood events, hurricanes and other storms can impact property and
activity along the shoreline. Severe weather and associated inundation can cause extensive and expensive damage
to coastal properties, and, in extreme cases, may debilitate entire communities

Storms are a year-round concern for coastal residents, as tropical storms and hurricanes occur in late summer and
y fall while extratropical storms, including nor easters, occur in mid- to late-fall, winter, and early to mid-spring

dl ergsion and other shareiine cnanges due 1o "HQI‘ winds, increased ocean water ""IE!gh'. anda
; =

ong the coast. Several factors contribute to a storm's magnitude and destructive power, including wind
tion, and the status of the tide at the time of the storm's passing

The storm surge, which is an elevation of water beyond the typical tidal range that occurs during storms, can result
n flooding when storm winds push the elevated ocean water toward the coastline. The storm surge combined with
the normal tidal elevation is the storm tide, or the observed level of the ocean during a storm event. The storm surge

-aln Cause exiensive e

Jamage to coastal property and is a serious hazard during coastal storms and hurricanes

17h

storm tide

2 ft normal
high tide
Mean sea level

NOAA/The COMET Program

During a storm event like a hurricane, a storm surge forms on top of normal tide levels. The

resulting storm tide can cause extensive coastal inundation if winds push the ocean water toward
the shoreline. Image source: www.nhc.noaa.gov/surge/

As a result of climate change, future storm events may produce stronger wave action, larger storm surges, and

exireme precipitation, resulting in greater flood impacts and increased coastal erosion. Moreover. climate change is
anticipated to cause increased frequency and intensity of storms

Review the Rhode Island Hurricane Inundation Maps™ to see how flooding caused by coastal storms and hurricanes

may impact the property and the nearby area. Even if the property isn't in a flood zone. flooding in the surrounding
area may damage critical infrastructure or make evacuation routes inaccessible.

“U.5. Army Corps of Engineers Hurricane Inundation Maps: www.riema.ri govipreparedness/evacuation'hurricane_inundation php
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Corn Neck Road on Block Island, R.I. (left) was partially destroyed during Sandy, while many
private properties were damaged along the south coast of R.1. (right). Though Sandy caused
destruction due to high winds and flooding, the storm was not a worst-case scenario for R.1
Below: Destruction in Oakland Beach, Warwick, R.1., following the 1938 Hurricane




THE 1938 HURRICANE AND HURRICANE SANDY* - The 1938 event was a Category 3
Hurricane that coincided with a high tide, and passed just to the west of Rhode Island. causing the region to
experience wind speeds of the hurricane’s highest velocity. In contrast, Hurricane Sandy did not hit the state directly
and was technically a Post-tropical Cyclone when it impacted Rhode Island

1938 Hurricane Hurricane Sandy (2012)
Winds Sustained winds of 91 mph with gusts of 121 mph  Sustained winds of 64.4 mph, gusts of 80 - 86 mph
(Block Island, RI) (Southern R.|. coast)

Sustained winds of 100 mph with gusts of 125 mph  Sustained winds of 41.4 mph (Providence, RI)
(Providence, RI)

Storm Surge  Newport storm surge height: 11.6 feet above mean  South coast storm surge height: 4 4 feet above normal

sea level, 9.5 feet higher than normal high tide high tide
Providence storm surge height: 15.25 feet above Providence storm surge height: 9.4 feet above mean
mean sea level, ~13.5 feet higher than normal high  sea level, 4.6 feet above normal high tide
lige
Deaths 262 direct deaths in Rhode Island No direct deaths in Rhode Island
Damages Beach communities along south coast devastated,  Wind. storm surge and flooding caused damage to
over 2,000 homes destroyed or damaged public and private property, 624 homes destroyed or
extensive flooding along coast damaged in Washington County
Estimated cost of damages (in R..): $100 million Estimated cost of damages (in R.1.): as yet
1938 USD); $1.6 billion {2013 USD) undetermined

€ Sandy caused significant damages in Rhode Island, the 1938 Hurricane eclipses the 2012 event in wind
speed, height of storm surge, and overal strength. Furthermore, coastal development has reclaimed much of the
'and area impacted by the 38 storm, so even more property, assets, and infrastructure will be at risk should a 100-

year-storm hit Rhode Island directly

a

A storm of the magnitude experienced in 1938 has about a 1in 100 probability of occurring in a given year, meaning
that there s a 30% chance that a coastal structure will be impacted by at least one major storm event over the course
re Is always a risk that a significant storm or flooding event will occur, and coasta
resigenis especially should be prepared for a large-scale event

of a 30-year mortgage. However, the

HAVE A DISASTER PLAN - TheR.l. Emergency Management Agency recommends that all Rhode Island
resicents prepare for disasters by reviewing evacuation zones and routes, instating evacuation plans, and having

disas '). Additionally, coastal residents should view the Rhode Island

disaster supply kits (RIEMA Evacuation Information?
Hurricane Inundation Maps® and the Rhode Island Hurricane Evacuation Maps™ in order to anticipate storm-surge

related evacuations

v

For information about planning for hurricanes and other hazards. consult your municipality's hazard mitigation plan, the
CRMC Hurricane Preparedness Guide®, Storm Smart Rhode Isiand*', and the 2014 R.|. Hazard Mitigation Plan‘2.

The Great New England Hurricane of 1938 NOAA National Weather Service fwww.erh
Hurricane of 38 wrought unparalieled destruction, death on unprepared R 1" Provic
news/content/201 30G20-hurrica

2013 Icane-of-38-wrought-unparalleled-desiruction-death-
Hurricane Sandy on Rhode Isiand: A serious wake-up call' David R. Vallee fwww
nurmcane-sandy-on-rhode-isiand-a-senous-wakeup-call), and Tropi
{www.ninc.noaa.gov'datatcr/AL 182012_Sandy.pdf)
" RIEMA Evacuation Information: www.rema.ri govipreparedness/evacuation/
#U.S. Army Corps of Engineers Hurricane Inundation Maps: www.riema.ri govipreparednessievacuation/hurricane_inundation.php
*R.1. Hurricane Evacuation Maps: www.riema.n go-.f-prt—pare&ne'is:evacuaru:un.-'nurru:.ane_mac php#E'.raI:M&pi B
“ CRMC Hurricane Preparedness Guide: www.crme.ri govicoastalstorms/Hurricane_Prepare R| pdf
*' StormSmart Rhode Island: ri stormsmart.org/ =

%2014 R.I. Hazard Mitigation Plan: www.riema.ri qov 'pre-n:-n:-u::.n'm;||ga1mnm|'=xj2{||~1mpﬁgg1q FINAL pdf

noaa.gow/boxhurricane/hurricane 1938, shimi)

ence Journal (www.providenc gjournal. com/breaking-
On-unprepared-r....ece), ‘Examining The Impacts of
slideshare.net/nseagrant/examining-the-impacts-of-

ical Cyclone Report - Hurricane Sandy’, NOAA National Weather Service
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*R.l. Wind Zone Map - see page 21 of this document: sos.ri.govidocumentsarchives/regdocs/release

* R.\. Department of Business Regulation Insurance Division - Consumer Alert Hurricane Preparation
14-5 pdf
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www. dbr. state n us/documentsidivisionsfinsurance/consumers/ConsumerAlert2014




8. How do | determine if the buildings on t
construction standards for the flood zone?

1e property meet the current design and

ilt before the institution of the National Flood Insurance Program (NFIP), and
therefore prior to a community's first floodplain management code, ordinance, or standard. Since the adoption of the
earliest flood insurance rate maps (FIRMs) in the mid-1970s, provisions designed to increase the flood-resistance of
coastal structures have been strengthened within international, federal, and state building codes to meet the

eb
requirements of the NFIP

Many homes along the coast were b
t

scussed in relation to coastal features and buffer zones (see Question 1: What kinds of

coastal features are on or near the property, and what kinds of setbacks or regulations apply?), buildings in the

pastal zone are required to meet certain standards in regards to design, construction, and siting. For example, in
Sty = :
accordance with the NFIP, Rhode Island State Building Code™ requires that new and substantially improved
structures i-prone areas be elevated & foot above the base flood elevation (BFE) for the area®, an«
al ¢ Iing comp Ist BFE be nith flood-resistant materials
Why it matters: If there is an older building on a coastal property, the structure may be more prone to damage fror
coastal hazaras as a result of being built to less stnngent codes
eqir §Sess ne | Sult the hst ( ns on the following page. For a more detailed assessment
wners should engage an engineer or other building professional to evaluate the property to determine structural
r In. -
Adc y. owners and potential buyers of coastal buildings can contact the municipality's building official to ge
s T e y : ;
lormaton on any permits that were required or 1ssued to the previous owners documenting any repairs or
enovations. These records can indicate how the structures were built, if they were ever updated, and measures were
laken 1o edse structural resiliency

Find out more: For more information about build ng standards in the floodplain. please see Section 300.3, Part G -
Guidelines for Construction in Flood Hazard Zones in the CRMC requlations, and the re d in Question 1C

Uia esources listed

tnis document, Can | make the existing building more resilient? How do | build a new resilient structure? For
nformation about flood-resistant building features, refer to the Floodplain Management in Rhods

e

* Rhode Island State Building Code documents: sos i govilibrary/buildingcodes/
* To determine if a property is within a flood zone visit th

www.nema.n.govipreventionfloods/
7 Floodplain Management Guide

e RIEMA floodplain mapping page at

flood_mapping.php. There, you can find the base flood elevation (BFE) for the area if it is available,
www.nema.n.goviprevention/floods/floods_documents/RIOG_De sktopPrint.pdf
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* Are there nearby elements or objects that couid become storm-G Jebris? Debns may damage
structure or property during flooding or high winds
* \What are the nearby grade elevations, and how do they compare [0 in€ property s elevations
Understanding neighboring topagraphy may help you identify which areas of the property are more
susceptible to flooding
ground-level? If

e |s the structure close to other coastal buildings? If so, are these buildings elevated or at ground-
nearby structures are swept from their foundations during storm events, the bulky debns can cause
significant damage to event the most well constructed coastal building




3. What kinds of septic systems are permitted in the coastal zone? Can | repair or replace a
damaged septic system?

In addition to assessing buildings on the property for potential vulnerabilities to coastal hazards. it's important to be
aware of the property's septic system status. If the property is not connected to the municipality's sewer system and
has an onsite wastewater treatment system, the system may be susceptible to damage from storms, flooding, or
erosion. in some instances, the system may need to be repaired, replaced, or upgraded in order to meet CRMC
standards

Li bam IAITE

An onsite wastewater treatment system means any system of piping, lanks, dispersal areas, alternative toilets, or

other faciiities aesigned to function as a unit to convey, store, treat or disperse wastewater by means other than

discharge into a public sewer system

The construction, repair or alteration of all OWTS and components shall conform to the standards set forth in the
st recent Rules Establishing Minimum Standards relating to Location, Des gn, Construction and Maintenance
Onsite Wastewater Treatment Systems promulgated by the Rhode Island Department of Environmenta

idnagement (NUp./'www.den jovipubsiregs/iregs/water'owtsiy. ndf)

E:;F:f::d septic system: Erosion can uncover and damage septic systems during severe coastal




Why it matters: Within the coastal zone, the CRMC requires that any septic system within fifty feet of the shoreline

ne -discharge system. Additionally, if the property has a cesspool within 200 feet of the shoreline. it must be
ref yill W SE sysiem or ine property must be connected to the municipal sewer lines in accordance with
5spool phast A CESS| S any buriec chamoer that receives sewage from a building for disposa

the ground. For more information, please visit the DEM - phase-out*

i
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“R.l. DEM Cesspool Phase-out: www.dem ri.gov/programs/benviron/waler/permits/isds/cessfaze hin
“*R.1. DEM Environmental Resource Map: www.dem r.govimaps

“R.I. CRMC Regulations: www.crme.ri.govirequlations/RICRMP. pdf

"R CRMC OWTS page: www.crmc,fi.gov/owt.himl "

“ R.l. DEM OWTS Rules: www.dem.ri.govipubs/regs/regs/waterlowts09.pdf




10. Can | make the existing building more resilient? How do | build a new resilient
structure?

Retrofittine & Repairine an Existine Building

If the existing building is especially vulnerable to coastal hazards or does not meet the most recent standards for
building in the coastal zone (Question 8: How do | determine if the buildings on the property meet the current design
and consfruction standards for the flood zone?), it may be possible to retrofit the structure to increase resiliency. If a

structure requires repairs -FCIErI':I'-"-'il'IQ a coastal storm or flood event, it is recommended that owners incorporate
resilience measures in the renovation process

Elevating - raising the structure so that it is above the base flood elevation (BFE) for the area. State building
COrG

code requires new and substantially improved construction in the flood plain to be raised one foot above BFE

but increasing the freeboard (the space between the BFE and the lowest floor of the structure) will help reduce
NsK

Retrofitting or reinforcing - using methods such as hurricane shutters, flood vents, flood-resistant materials or
other techniques to protect the structure

Retreat or relocation — moving the structure back from the shoreline. CRMC regulations require certain
setbacks based on erosion rates and coastal features — exceeding these setbacks may reduce risk and prolong

the life of the structure

Repairing previously damaged structures - if structures have been damaged due to coastal hazards
repainng them quickly will prevent increased vulnerability in the face of the next coastal weather event
Replacing or repairing the structure’s roof - a large portion of storm-related damage is associated with roof
failures. Replacing an older roof with a sealed, structurally sound roof could reduce potential storm-related
damage by half
RECOMMENDATION FOR BUYERS: If you intend to update or otherwise alter an existing structure
gevelop a plan to renovate or retrofit before buying. Weigh costs of improvements against flood insurance premiums
risk, and vuinerability. Buyers can obtain elevation certificates based on a proposed project in order to get flood
Insurance estimates for the renovated structure

Elevated homes in Westerly, R.I. The green house (center) has been elevated to 5 feet above the
base flood elevation.
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» Exceed minimum regulations, such as selbacks, and eievalion require

* The design of coastal buildings must consider coasia hazards and forces over ine long-ie
: 3 arde force ad Inade Eor exampole buildings should resist
" DE‘SIQ"IS should aim to either resist or avoid hazards, forces, and I080s For example, buildings L BSIS

wind loads and avoid flood loads Dy elevaling

* Keep in mind that the FEMA flood maps do not faclor in sea-ievel nse anc ongoing & )

* Structural connections throughout the building should be strong, braced when possible, and resistant &
corrosion

- Make sure all enclosures (any space below the lowest floor that is enclosed by walls or partitions) are utiized
properly. Breakaway walls and similar facades will not function adequately if they are blocked

* R.l. Building Code Commission: www.ribcc.ri.gov/




Find out more: For more information about building in the SFHA, please see Section 300.3, Part G - Guidelines for
Construction in Flood Hazard Zones in the R.l. CRMC regulations

i 'S e . « fimA o . ek ' = P I||I he
For additional information about retrofitting, rebuilding, and constructing in the coastal zone, please consult the
following resources

* CRMC - Rebuilding after the Hurricane: www crme 1
FEMA Coastal Construction Manual: www fema govimecia-orary-gataf20130726-1510-20490-2899 fema55_voli_combined.pdi

gov/coastalstorms/CRMC_RebuildAfierHurricane pdf

* FEMA Building Code Resources: www fema govibuiding-code-resources
" 2012 IBC Fiood Resistant Provisions: www.fema govimedia

( a-ibrary-data/20130726-1816-25045-8053/201 2_i_code_floodprovisions. pdf
Highiights of ASCE 24-05 Flood Resistant Design and Construction (2010): www fema.govimedia-library-data/20130726-1643-20490-

4974 asc

scesd_highiights_dec2010. pdf
' FEMA Homeowner's Guide to Retrof thing: www.fema.gov/media-library-data/20130726-14
“ FEMA Elevating Your Home: www.fema gov/pdfirebuild/mat/secs pdf

1 FEMA Wind Retrofit Guide for Residential Buildings: www.fema govimedia-library-d

i FERE e o B Bl el
2304/508versioncombined_804.pd

41-20490-4268/fema_p312_a.pdf

ala/20130726-1753-25045-

¢ Floodplain Management Quick Guide: www riema.ri qoviprevention/floods!
ICC Hurricane Safety: www.iccsale org/safety/Pages/hurricane aspx

IBHS FORTIFIED Program: www.disastersafety orgffortified-mainfortified-homel
= FORTIFIED Hurricane Standards: www disastersafety org/wp-con
% FORTIFIED Roof Information: www.disastersafel y.of
" R.I. FACCTF - Rebuilding After a Storm: www.crme . govicoastalstorms/

floods_documents/RIQG_DesktopPrint pdf

=

lent/uploadsifortified-home-hurricane-standa rds.pdf
g/wp-content/uploads/F ORTIFIED-re-roofi ng-hurricane_IBHS pdi
PostStormRebuild_pdf




Coastal Property Topics & Terms

Building codes: The State of Rhode Island currently adheres to the latest edition of the Interr ational Building Code
N ' 18S pr ns lor : es. B 1 test standards Is required for both new

N when a <tr ure unadernes renairs or rer avatons tnat ".JI' le more than § nf ‘r,-i, bf Clure s
Coastal features: From barriers to bluffs, the shoreline is comprised of an array of naturally occurr ng elements. T
Coastal hazards: A few of the | S or processes ihat ir along Rhode Island’s coast include storms and
~ F " 1 ¥ - {rivan o a f ] T ca ~ = 3 hreatar
Coastal Resources Management Council (CRMC): The CRMC is the managing agency for Rhode Island's
CRMC regulations: CRMC regulations and policy govern activity in the coastal zone based on area classif
CRMC water types: All water ng Rhode Island 15t ar fied a to the CRMC. The six water
Federal Emergency Management Agency (FEMA) floodplain mapping
FEMA Flood Hazard Zones Flood zones are F
events of qiven stre; 1hs
Increasing structural resilience: The practice of building or retrofitting properties so as | It st
ntegrity in the face of coastal hazards, including storms and associaled winds ar Iing (somelime : 5
flood-proofing”). In some instances, resilier nnot be a ! S =L st Lo
considered

A 5 " Ao dditinn tn an exicting structure with ':_:!P'.:': s iunsd Ir

Renovating or repairing an existing building: Any addition to an existing siructure s .
a flood zone is required to meet current building standards. If the cost of renovations or repairs 10 an exis

structure equals or exceed 50% of the structure's market value, the entire building must be updated o meet current
slandards, setbacks, and other CRMC regulations

Septic systems (onsite wastewater treatment systems). |f a coastal property is not connected 1o " 1151;
sewage system and relies on a septic system, property owners must adhere to certain regulations :'.I!f'" uu‘:r.\ |r‘| g
repairing, or altering their septic systems in the coastal zone. The CRMC and the R.| DEFEirtW'-fr'Wt of Environmental
Management jointly regulate the installation and maintenance of septic systems in the coastal zone

Shoreline protection structures: Shoreline protection structures are manmade formations such as OV menis ol
seawalls designed to protect landforms or structures along the coast The CRMC regulates the installation and
maintenance of shoreline protection structures in Rhode Island




Resources & Links

2012 IBC Flood Resistant Provisions
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FEMA Retrofit Guide for Residential Buildings
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Floodplain Management Quick Guide

iments/RIQG_DesktopPrint.pc
. - oo
ricodsmart.gov Glossary of Terms

vww floodsmart gov/floodsmart pages/glossary_A-l.jsp

Floodsmart.gov

Arnademard m~a B s o il
Www.Tioodsmart.govitloodsmart
e

Highlights of ASCE 24-05 Flood Resistant Design and Construction (2010)
www.fema.gov/media-library-data/20130726-1 643-20490-4974/asce24_highlights_dec2010.pdf

IBHS FORTIFIED Program

www.disastersafety.org/fortified-main/fortified-home/
IBHS FORTIFIED Hurricane Standards:

www.disastersafety org/wp-content/uploads/fortified-home-hurricane-standards pdf
IBHS FORTIFIED Roof Information:

www disastersafety urgawp-conienL-'up!aads!FDRTlFlED-re-rauﬂng-hurncane_lBHS. pdf

ICC Hurricane Safety:
-m-.rw_lcn:'safe_ﬂrgfsafelyIPages.fhurr:cane.aspx
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R.I. CRMC Water Use Maps
R.l. DEM Cesspool Phase-out
p
www.dem.ri.aov/oroarams/benviror Waler per

5

R.I. DEM Environmental Resource Map

WWw.dem.rn.gov/maps

R.l. DEM OWTS Rules
i

www.dem.ri.gov/pubs/regs/regs/water/owisU8.pa

R.I. DEM Wetland Jurisdiction Maps
www.dem.ri.gov/maps/wetjuris.htm

R.I. DEM Wetlands FAQ: :
www.dem.ri.gov/programs/benviron/water/wetlands/pdfs/realtor.pdf

R.l. Department of Business Regulation Insurance Division - Consumer Alert Hurricane PrFepar_ahon
www.dbr state.ri.us/documents/divisions/insurance/consumers/ConsumerAlert2014-5.pd




R.l. Flood Awareness and Climate Change Taskforce (R.|. FACCT): Rebuilding After A Storm — November 2009

www.crmec.fi.gov/coastalstorms/PostStormRebuild.pd

R.l. Hurricane Evacuation Maps
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www,beachsamp.urg/cuastalprnperwguide
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