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INTRODUCTION

SOCIOECONOMICS OF SLR

= Continuation of SLR Research Efforts

= Objective
o Learn WHO is located in these areas
o Generate data & info to guide

® Focus

o Long-term SLR planning, data reflects daily tidal
activity

o Unique focus on who, and how many people and
businesses are within SLR Inundation zones
1,3,5,7FTL

a Title VI/Environmental Justice populations
a CRMC, OHCD-DR, DEM, Rl SEA GRANT/CRC

MAP: RI'S 21 COASTAL
COMMUNITIES (BLUE)



PURPOSE

* RECOGNIZE SLR AS THREAT
* PROVIDE

= Information that may have been
inaccessible locally (time,
resources, etc.)

= Resources to local officials for
capital improvement planning,
transportation planning, and
overall long-range planning in
communities

= Information to target potential
funds/resources via grants in the
future

» Data/content for newest chapters
required for municipal

Woaterplace Park, Providence RI
h . | ~ Sept. 29, 2015 King Tide, Photo Courtesy of Mycoast.org,
comprenensive plans % captured by Narragansett Bay Estuary Program (NBEP)




METHODOLOGY

RESIDENTIAL UNITS

= GIS analysis: Selected €911 residential
(and commercial) points (SF/MF) touched
by SLR inundation (blue)

= Census geography data touched by SLR
zone to (pink) determine:
= Occupancy rate

POPULATION ESTIMATE

= Multiplied Occupied HH Units by Avg. HH
Unit Size

SOCIOECONOMIC VARIABLE ESTIMATES

= Applied variable percentages in
block /BG selection to population estimates

LIMITATIONS

® Data is approximate, best available, MOE

= Best attempt to identify WHO using most
reliable data
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E-911 RESIDENTIAL UNITS

Rl (21) COASTAL

TOTAL E-911 RESIDENTIAL UNITS

TABLE 2: TOTAL RESIDENTIAL UNITS — 21 COASTAL d
SLR PERCENT
R1: SINGLE FAMILY R2: MULTIFAMILY  R3: MOBILE HOME

SCENARIO CHANGE
2927.279

1FT 9 1 1 &
(1-3FT)

3FT 300 18 15 467.87%

5FT 1646 203 42 (3-5FT)

FT 3642 3 117.82%
7 4 430 47 (5-7FT)

INCREASE IN UNITS PER INUNDATION SCENARIO.
PERCENT CHANGE DECREASES IN POSITIVE VALUE AS SLR INCREASES.



E-911 RESIDENTIAL UNITS

Rl (21) COASTAL

GREATEST/FEWEST E-911 RESIDENTIAL UNITS

TABLE 3: TOTAL E-911 HOUSING UNITS PER COMMUNITY

COMMUNITY 1FT 3FT 5FT 7FT

Barrington 0 19 85 263 g
Block Island - New Shoreham 0 3 10 19

Bristol 0 10 59 119

Charlestown 0 39 185 396

Cranston 0 1 8 22

East Greenwich (o} (] (o} 1

East Providence 0 0 0 5

Jamestown 0 0 8 28

Ltla Complon 0o o 5 12 PAWTUCKET— 0 RESIDENTIAL UNITS IN ANY SCENARIO
Middletown 0 0 0 3

Narragansett 0 56 153 421 E. GREENWICH — 1 RESIDENTIAL UNIT IN T SCENARIO
Newport 0 14 225 438

North Kingstown 1 7 84 235

Pawtucket (o} (o} (0} 0

Portsmouth 0 13 103 216

Providence 0 0 0 2

SouthKingstown 7 62 229 429

Tiverton 22 6! 89 S KINGSTOWN — MOST RESIDENTIAL UNITS IN TFT & 3FT SCENARIO
Warren 0 8 181 368

Warwick 0 15 179 497  WESTERLY— MOST RESIDENTIAL UNITS IN 5FT & 7FT SCENARIO



POPULATION CHARACTERISTICS

Rl (21) COASTAL

WE HAVE COASTAL VARIABLE DATA, BUT WHAT DOES IT
MEAN CONTEXTUALLY?

3 FT. SLR SCENARIO CURRENT STATE VALUES
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POPULATION CHARACTERISTICS

Rl (21) COASTAL

COMPARATIVE DATA EXERCISE

3 FT. SLR SCENARIO - RI (21) COASTAL CURRENT RI STATEWIDE DATA — ALL MUNICIPALITIES

RACE & HISPANIC ETHNICITY

96% White 81% White
2% Hispanic 12% Hispanic
5% Minority 24% Minority

IN THE 3 FT. SLR SCENARIO:
- GREATER % OF WHITES

- 10% FEWER HISPANICS
- 19% FEWER MINORITIES




POPULATION CHARACTERISTICS

Rl (21) COASTAL

COMPARATIVE DATA EXERCISE

3 FT. SLR SCENARIO - RI (21) COASTAL CURRENT RI STATEWIDE DATA — ALL MUNICIPALITIES

AGE
34% Age 45-64 28% Age 45-64
10% Age 275 7% Age 275
EDUCATIONAL ATTAINMENT
34% Associate’s/Bachelor’s 28% Associate’s/Bachelor’s
EMPLOYMENT
7% Unemployed 9% Unemployed




POPULATION CHARACTERISTICS

Rl (21) COASTAL

BOLD POINT, EAST PROVIDENCE
RACHEL CALABRO — 9.29.15
MYCOAST.ORG

3 FT. SLR SCENARIO —RI (21) COASTAL CURRENT RI STATEWIDE DATA — ALL MUNICIPALITIES

Most housing units (24%) earn $125,000 Most housing units (23%) earn less than
and greater annually $24,999 annually

Population: 9% Below Poverty Level Population: 14% Below Poverty Level

IN THE 3 FT. SLR SCENARIO:
HIGHEST INCOME BRACKET=MAJORITY
FEWER INDIVIDUALS LIVING BELOW POVERTY LEVEL

CURRENT STATE DATA:
LOWEST INCOME BRACKET=MAJORITY




CULMINATING FINDS

RI(21) COASTAL PREDOMINANT
CHARACTERISTICS ACROSS ALL COASTAL SLR
SCENARIOS:

WHITE

AGE 45-64

HOLD ASSOCIATE'S/BACHELOR’S DEGREE
EMPLOYED

ANNUAL HOUSEHOLD INCOME OF
>$75,000 OR MORE

= RESIDE IN OWNER-OCCUPIED UNITS



DELIVERABLES
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PROJECT OVERVIEW 21 COASTAL OCCUPIED RESIDENTIAL UNITS & POPULATION

Rhodo llond's municipalition ars in the profiminery | ESTIMATES
rtages of intagrofing plansing for soa lavel e .

a=d cimoto changs info. camp oF ipalifios in Phoda LK Ivwvnde

Flanning prosom. Ta suppert thass plonnisg lland, 54%, cr 21 of 39 ara s

affarts of Rl csies and bewns, RISPP davalopod coartal commusifias. A1l but cna.

tha Sodzassnamios of Tza Laval Riss prajacs. of tha ceartal cemmusitios faaters 4% or 2B0Z - White

Tho project aime int coartal menicipalifion in il unita = af laoet ano 2% ar 47 - Black

thair lang-sarm plansing by i idantidy imenciati with $a oxcopticn P MR L} & 1% ur 15 - Amarizan Indian,
popeiation cearactorisicn of the praple of Pawtuskat, 1FT. 1 Moblls [Pitiee HY 20 i = Aladka Mofirs

lacated within e bavel ries {SLE] inendation The 21 Conssal Commusitias” 00 5, 18 MF, 248 S ¥ - daiam 15 or 34 - Asian

zans 1,3, 5 and 7 FL The dats prasseéad i this aFT, 15 Maobile Ry AN =r 0.3 - Hispanic ? 3% ar B1- Hiapanic

evarage howcheld sme ranges 3% or 1 - Minarisy 3 i T or 221 - Mimerity

o 0
H TR

Fachhoot plocos a foou on Emvironmastal Jertice

N from 1.96-2.50 por 5L scenario. 1644 8, 202 1487
amd Title V1 populations. The ororege kowshald sizs and 5T, MF, 47 Mobile  (TTHoc WY 2975
METHODOLOGY the pasamtage of scipisd 42 5,

housing usifs worn usad to calouare

Tha RISFF wiland 2010 Deconsicl Coness data papelation cifimosas por immdation  7ET ;:i:f'“? I:;n'm_ [PT—— ic ar aldcr or cider
amd tha latart Amoricos Community Sereoy (ACT] szmnmrie Apprexmetly TO-7 3% :
osfimaios o condwct an axfensive data anakysis. of tha rasideasial units locatad within SLR inusdotian zonos 1.3, 5 and 7 FL. aro occupied snife.
Eeaff ales ufiliwsd CRMCe STORMTOOLE GIS Raridsasial unity wars idensifind in GIS uing $2 0-711 shopefls. & combination of sngls fomily, 8% or 1 are Indviduals with 795 or 21 are individeals with 8% or 157 are individvals 8% or 362 are Individeals
shapafilas ta idantify the SLR inund ation sanas. muli-femily and mebils hams residamiol enits wars idorfifind throughout s varisus SLR mundetion (%] Dirabilifies Dirabilitiss with Disabilifias with Disobifitiar
In addition, Rl Goographiz leformation Sytams zano, tha majority of fie usits aro single Family. Tharo i a sigeifcant changa batwoon the asfimated b=
[B¥515} 0211 data was ulizad to Hontify single | popelafion locatad in e 3 and § FL SLE iundation zane, with an addifional 2494 peapls arimated — 19 or 3 are Limifed Engfish 1% or 18 are Limited English 19 or 43 ara Limited English
family, muli-Family and mobils hama rasidassial in the & FT. sena. The 7T inusdation zons has the greatas papsiation and numbar of rosidntial Fall  Froficicncy Haumchalds Praficiency Houscholds Proficiency Houscholds Proficiency Howschalds
points loztod within sach SLE inundation zzna. usisy, with 6745 poopla orfimosod wiskin the xoma, and 3321 cccupicd rosidomial enite o=
Far mara infermation cn fe methodolog: o
rakarance the full rcpmet on e "H‘y. ples Warch Hill Bintarse Dietris, Maasarly, 11 el 89 o 1 ars Lnempioyed 79 or 27 are Unemplayed 8% or 189 ara Unemployed 8% ar 422 ars Uncmplaysd
Sepsambar 2115 King Tide, Phets Canrtury o Bpossatam, L]
RI (21) COASTAL QUICK FACTS snbemitted ky Durid Prascatt ol 6% or | ara Indiriducls 9% or 43 ars Individuals 9% or 276 ara Individuals 9% or 612 ara Individuals
: Belaw Paverty Level Belorw Paverty Level Below Poverdy Level Balow Povarty Laval
L ol 3% or 0.3 Hoonshalds receive 4% or B Houreholds receive 53 or 59 Housshalds receive 59 ar 137 Houssholds

2000 Censes Fagul

- In batimziedd Ocapied Homisg Usis

2000 Censes Wedion Lye

OME

HOUSEHOLD

INC

551 S50 33 receive 331
2004 ACE Median Hauzehold Inzame

LR INUNDATION ZONES II.

Tha maps ebevs dlurtrats sach of the SR & ian zanax Singla by enite ara by aronga paicds is fha S1R inmndation zoas maps, whils Loms than 24,9991« 2500080 49,777 50,0004 74599 w 75000 o 124999 ® 125,000 ond wp
muki-farily snifs ara roprasantod by groce points. Purple poists sigrify mobilo hama snits. Purplo points sigeify mokils homa uniss.
SLR 1 FI. SLR 3 FI SLR 5 FTI. SLR T FI. + Percars of Fopelation I Honing Trpe

18% Renter Occupied 26% Renter Ocoupied 30% Renter Ocoupied 29% Renmter Occupied

HARACTER

C




DELIVERABLES

RI (21) COASTAL
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AOCATION: SUCCOTASH ROAD - WARRAGANSETT, RHOOE BLAND - SEFTEMBER 1045
WBICORST DR = SUBMITTIED BY DUWAN .

SOCIOECONOMICS OF SEA LEVEL RISE REPORT
RHODE ISLAND

CHRES

By

REIOWE BLAND  gupng |5LAND DEFARTMENT OF ADMINISTRATION

DIVISION OF PLANNING

STATEWIDE PLANNING FROGRAM

GNE CAPITOL HILL - PROVIDENCE, RHODE SLAND - G2305-9870
WINW.PLANNING. 3160V




LAUNCH

= ANTICIPATED LAUNCH ON DIVISION WEBSITE IN DECEMBER 2016

= DOWNLOADABLE REPORT

= 20 INDIVIDUAL COASTAL COMMUNITY FACTSHEETS & DATA PROFILES
+ RI (21) COASTAL FACTSHEET AND DATA PROFILE

NEXT: SEA LEVEL RISE VULNERABILITY: MUNICIPAL

TRANSPORTATION ASSETS




MUNICIPAL TRANSPORTATION ASSETS
VULNERABILITY TO SEA LEVEL RISE AND STORM SURGE

RI DEPARTMENT OF ADMINISTRATION — DIVISION OF PLANNING THL.
BENJAMIN JACOBS
BENJAMIN.JACOBS(@DOA.RI.GOV 5H.

DECEMBER 2, 2016
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PURPOSE

replicable methodology
and usable data
municipal transportation
assets exposed to SLR
vulnerability of
exposed assets

findings

Bridge in Westerly, Rl
Photo Courtesy — RIDOA




RELEVANCE

Standard Bridge Design Life

Standard Road Design Life “

Sea Level Rise 1FT

SFT

40

SFT

60

80

100



EXAMINED SCENARIOS

SEA LEVEL RISE

3 Feet
5 Feet

100 YEAR STORM SURGE + SLR

Road X
SLR
Bridge X
Road X X X X X
SURGE
Bridge X



INITIAL FINDINGS

175 MILES OF ROAD CENTERLINE EXPOSED TO SLR
573 MILES TO STORM SURGE + SLR
70% OF EXPOSED ROADS ARE LOCAL

90 BRIDGES EXPOSED TO SLR
148 BRIDGES EXPOSED TO STORM SURGE + SLR




VULNERABILITY ASSESSMENT

= Earlier exposure vs later
exposure

= Used by a larger number
of people

=  Greater risk vs lower risk

= Damage more severe vs
less severe

= Assets that serve wider
social priorities

LIKELIHOOD & MAGNITUDE OF HAZARD

1

1 2
2 3
3 | 4
4 5
5 6




MOST VULNERABLE ROADS: SEA LEVEL RISE

RANK MUNICIPALITY ROAD NAME 1
1 BRISTOL HOPE ST
2 NEWPORT MEMORIAL BLVD
3 BARRINGTON WAMPANOAG TRAIL
4 JAMESTOWN CONANICUS AVE

5 BARRINGTON COUNTY RD N

6 JAMESTOWN NORTH RD

7 BARRINGTON COUNTY RD

8 NARRAGANSETT  BEACH ST

9 WARREN MAIN ST

10 TIVERTON STATE HWY 24 §
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Selection of Roads Most Vulnerable to Sea Level Rise

Map Legend
Current Mean Higher High Water Exposed Roads in the Top 10 —--—-—- City and Town Boundaries

1Ft Sea Level Rise Potentially Exposed Roads
3Ft Sea Level Rise Roads

5Ft Sea Level Rise




MOST VULNERABLE ROADS:
100 YEAR STORM + SEA LEVEL RISE

RANK MUNICIPALITY ROAD NAME

1 BARRINGTON COUNTY RD N

2 NORTH KINGSTOWN  PHILLIPS ST

3 NEWPORT AMERICAS CUP AVE

4 NEWPORT ON RAMP RI-138 W
5 BRISTOL HOPE ST

6 PORTSMOUTH STATE HWY 24 N

7 WARWICK CENTERVILLE RD

8 NARRAGANSETT NARRAGANSETT AVE
9 WARREN MAIN ST

10 JAMESTOWN STATE HWY 138 W




Massachusetts

lﬁ}u

Selection of Top Roads Vulnerable to 100 Year Storm Surge Event Plus Sea Level Rise

Map Legend

Exposed Roads in the Top 10 —- City and Town Boundaries

Current Ponds & Mean Higher High Water

B 100-Year Storm Event

Potentially Exposed Roads

Roads

100-Year Plus 1

100-Year Plus 3
B 100-YearPlus 5



ROAD VULNERABILITY: RANKED MUNICIPALITIES

SEA LEVEL RISE

Municipalities Ranked by Total Road Vulnerability to Sea Level Rise




ROAD VULNERABILITY: RANKED MUNICIPALITIES

100 YEAR STORM + SEA LEVEL RISE

Municipalities Ranked by Total Road Vulnerability to 100 Yr Storm Surge + Sea Level Rise




ROAD VULNERABILITY FINDINGS

Near Sachuest Point - Middletown, RI

= SOME CRITICAL FACILITIES EXPOSED
= A LARGE NUMBER OF SMALL FACILITIES EXPOSED



IDGE VULNERABILITY FINDINGS: 1
A LEVEL RISE

SEA LEVEL RISE

RANK BRIDGE NAME FACILITY CARRIED  FEATURE INTERSECTED CITY OR TOWN
1 Barrington RI114/103 Cnty Rd Barrington River Barrington
2 Warren RI 114/103 Cnty Rd  Warren River Barrington
3 Silver Creek RI 114 Hope St Tidal Inlet Bristol
4 Apponaug US 1 Post Rd Apponaug River Warwick
5 Apponaug Mill RI 117 Cntrvlle Rd Apponaug River Warwick
6 Easton Beach Rl 138 Memorial Bd Easton Pond Channel Middletown
7 C.L Hussey Memorial US TA Bstn Nck Rd Wickford Cove North Kingstown
8 Eagle Street Eagle St Woonasquatucket River Providence
9 Round Swamp North Main Rd Tidal Inlet Jamestown

10  Park Street Park St Woonasquatucket River Providence



BRIDGE VULNERABILITY: RANKED MUNICIPALITIES

SEA LEVEL RISE

Municipalities Ranked by Bridge Vulnerability to Sea Level Rise




BRIDGE VULNERABILITY FIND
100 YEAR STORM SURGE + S

STORM SURGE + SLR

INGS:
EA LEVEL RISE

RANK BRIDGE NAME FACILITY CARRIED FEATURE INTERSECTED CITY OR TOWN
1 Warwick Ave RI 117 Warwick Av Pawtuxet River Cranston
2 Newport Bridge Authority RI 138 East Passage Narr Bay Jamestown
3 Silver Creek Rl 114 Hope St Tidal Inlet Bristol
4 Easton Beach Rl 138 Memorial Bd Easton Pond Channel Middletown
5 Apponaug US 1 Post Rd Apponaug River Warwick
6 Apponaug Mill RI 117 Cntrvlle Rd  Apponaug River Warwick
7 Carpenters Corner RI 117 Cntrvlle Rd  Tuscatucket River Warwick
8 Cottage Home RI T17A Warwick Av Buckeye Brook Warwick
9 Babbitt Farm US 1 Post Rd Cocumcussoc Brook North Kingstown

10  Barrington RI 114/103 Cnty Rd Barrington River Barrington



BRIDGE VULNERABILITY: RANKED MUNICIPALITIES

100 YEAR STORM SURGE + SEA LEVEL RISE

cipalities Ran kdbdegVI rability to Sea Level Ris




INITIAL CONCLUSIONS

= CAUTIOUS OPTIMISM
- MOST CRITICAL OF FACILITIES ARE WELL PROTECTED

- THERE IS TIME TO TAKE ACTION
= ACTION SHOULD BE TAKEN NOW

- DECISIONS IN THE PRESENT ARE RELEVANT



DELIVERABLES

USING THIS DATA

®  Municipal Fact Sheets
B All 21 Coastal Communities
® Technical Paper
® Appendix
B State, Municipal Data
® Maps, Tables
|

Enhanced Web Site
® All Division of Planning
inundation projects
® All project materials
® Web viewer

B |inks to other resources

http://www.planning.ri.gov/geodeminfo/data/slr.php

FLANNING FOR 3EA LEVEL RISE ON YOUR ROADS

This foct sheet aims fo provide municipal leaders and procfitioners with a survey of Bomington's
transportofion infrostructure elements that moy be offected by sea level rse and sform surge. In
oddition fo explaining and presenting the doto., this foct sheet wil oculline strafegies that may help
in odaopfing fo thase condifions, and point towards resources that will enable further investigotion.

Relevance

The impocts of Sea Level Risa
[5LR) are often perceived as Comparison of Asset Design Life With SLR Timeline
distant, but the ossets being

built todoy will still be within

thiair design life when future

effects of sea levelrise are felt.  sandard Bridge Desgn Ufe _
In addition, sea level fise wil

magnify the impacts of 100-

year shormm surge events by

raising the water level Thowgh

current federal guidelines anby Standard Read Design e
reqguire federally funded assets

be bwilt to survive a 100-year

storm ewent, The impoct of o

100-year sform event is liksly to

chonge during the design e Sea Lowel Rise Timeding 1FT T ST
of the assets cumrently under
consideration in Rhode skand. | | | |
Years 0 10 20 30 40 50 &0 70 B0 50 100
Figure |

Data and Methodology

To help Rhode ldand's cities and fowns
prepare for these chonging conditions,
the Siotewide Planning Program |SPP)
has engoged in an effort to analyze

the potenfiol impocts created by

s=a level rise and storm surge. Using
daota developed under the nome
SETORMTOOLE" by the Coaostol Resouwrces
Manogement Cowncil and the University
of Rhode Eland, 5PP idenfified the assets
that could be impocted [exposure],
and their vulnercbility. As a result of this
analyss, 3PP identified the roods and
bridges most likely fo be impoacted by
Se0 Level Rise, ond scored their relafive
wulnarability based on the sevarity of

the hozord they foce and the pofential
impact of osset domaoge on the
fransportation systemn as a whole.

Figure 2 Fiooding near Souchest Point: Jure 2013



http://www.planning.ri.gov/geodeminfo/data/slr.php

USING THIS DATA: NEXT STEPS

FURTHER RESEARCH

® Conduct own GIS analysis
® GIS data on RIGIS
® Local data sets
® Local knowledge

® Engineering Studies

B Use GIS to target resources




USING THIS DATA: NEXT STEPS

GENERAL ADAPTATION STRATEGIES

Armor

PROTECT

Enhance natural protections

Accommodate in place

ACCOMODATE

Realignment

Find alternate routes

RETREAT

Abandonment

DO NOTHING



USING THIS DATA: NEXT STEPS

INCLUDING SEA LEVEL RISE IN PLANNING

PRACTICE
SPENDING PLANNING
= Asset management =  Hazard mitigation plans
= Project selection (TIP or CIP) = Long range transportation plan
= (onstruction contracts = Local comprehensive plans

GOAL-SETTING

= MAP-21 performance measures
= Qther performance management



INUNDATION RESEARCH OPPORTUNITIES

® New Data

® Erosion

® Riverine Flooding

®  Synthetic Interaction Modeling
" Different Asset Classes

®_Trensportation

' Vuhherable Populetions

SPoblie Health

" Utilities

® Wastewater
® Environmental Systems
® Industry

" Synthesis

Photo Courtesy — Dawn K., y



THANK YOU
QUESTIONS & DISCUSSION
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