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In the northeastern United States, signs of our planet’s changing climate have become
increasingly apparent. Over the past 30 years, average winter temperatures in the region have
risen 3.8 degrees Fahrenheit (Union of Concerned Scientists, 2006). The Northeast has
experienced the largest increase in extreme precipitation events in the country. New England as a
whole has experienced a 61 percent increase in such storm events over the past 59 years, while
Rhode Island in particular has witnessed an 88 percent rise over the same period (Madsen and
Figdor, 2007). Additionally, data from the Newport tide gauge (1930-2006) suggests a relative
rate of sea level rise equal to 10.2 inches (£ 0.75 inches) over the last century in Rhode Island,
with the last 19 years (1989-2007) showing an even higher average rate of sea level rise:
approximately 0.157 inches per year (National Oceanic and Atmospheric Administration
(NOAA', 2007). If this linear trend continues, Newport’s sea level in 2100 will be 15 inches
higher than today. However, most model predictions are non-linear; these models anticipate sea
levels to be approximately 1.6 to 4.6 feet higher by 2100. Higher sea levels will mean that
coastal flood zones will move inland, encroaching on areas that currently are not in high risk
flood zones.
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In terms of wave height and storm surge, the Hurricane of 1938 was of the magnitude of the 100-
year storm of record for Rhode Island (RIEMA, 2005). The severity of flooding during that
storm was due in part to its coming onshore approximately at spring high tide with wind speeds
of 121 to 150 miles per hour (mph), which created a storm surge of 15 feet above mean tide level
in the upper Bay (17.5 feet above MLLW or 15.8 feet above NGVD29). Two hundred sixty-two
people were killed in Rhode Island alone, with a total death toll of over 682 people in New
England from the storm. Statewide damage amounted to $100 million. Hurricane Carol in 1954
is considered greater than a 50-year storm and less than a 100-year storm, as seen in Figure 2.
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Standardized 5-yr Running Mean Anomalies
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Since 1995, warmer tropical Atlantic SSTs (Red curve) have been associated

With above normal Atlantic hurricane activity indicated by NOAA’s ACE index
(Blue curve). Departures are plotted with respect to the 1951-2000 base period
means.




Table 2 Me

No-Name 1869 8-Sept- 3 & & & &
1869
Ne-Name1938 | 2-Sep-38 4 100 ++5 158 15+
Ne-Name1944 | 14-Sep-44 = 2 HA 196 93
Carel H-Aug-54 3 99 165 -8 H+
Piane 19-Ane-55 * 170 * P *
Dennsa 12-Sep-60 2 2+ * =
Esther 24-Sep-6+ 3 * =
Gleria 27-Sep-85 2 198 90 3 66
Beb 10-Aue-04 2 H5 196 83 +6
al
stor
Tammy 8-Oet-05+t0 | Trepie 165 64 47 40
Subtropieal 15-Oet- at

*No available data. For storm surge heights, this indicates that data was not recorded for NOAA
Providence Tide Gauge for these events
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Fable-3* Tide Data from the Newport and Providence Tide Gauges showing Mean Monthly

Tidal Levels
Change-(1976-2007) Change-(1976-1988) Change-(1989-2007)

Source: NOAA, 2007 & 2008
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The HAVD 1988 and NGWVD 1820 elevations related to MLLWW were com puled from Bench Mark, 845
2660 TIDAL &, at the station,

Displayed tidal datums are MEAN HIGHER HIGH WATER (MHHW), MEAN HIGH WATER (MHW),

MEAN TIDE LEVEL {MTL), MEAM LOW WATER (MLW), AND MEAN LOWER LOW WATER
(MLLW) referencad on 1083-2001 Epach

adapled from www.ngs.noaa, gowegi-binings_opsd pA?PID=LWIMEG

Note:










Relative Economic Exposure Map

Including construction, light manufacturing, wholesale, hotels/motels, agriculture, professional/technica
services, retail, financial, and domestic property values.
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Relative Critical Facilities Exposure Map

Including marinas, fire & rescue stations, police stations, water treatment facilities, railroad & airport

depots, and government facilities.

Critical Facilities Exposure

‘Source: Rhode Island Natural Hazard & Exposure Database
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The hurricane barrier that protects over 300 acres and $2 billion in property in downtown
Providence has yet to perform in a major hurricane, having been constructed after the last major
event in 1954. There is a present need to review combined riverine and coastal flood potential
under current conditions to determine how the barrier would function during a severe flooding
event, such as when a storm surge coincides with extensive riverine flooding from watershed
runoff (Boothroyd, personal communication, February 8, 2006). Given both historic and
projected sea level rise, there will be less separation distance between the high water level and
the top of the barrier, and therefore a greater potential for overtopping the barrier with a
significant coastal storm surge in the future. It should be noted, however, that while the hurricane
barrier is designed to protect downtown Providence, the infill development behind it may cause
localized flooding along the Woonasquatucket and Moshassuck rivers.’




Table 6: Elevation Heights for Design

Desi a - fortheFox Point Harr F ! ™M !

Bopries MHAAA AR
Providence Flood Insurance Study 1768 539
Providence FIS w/sea level (3 ft) 2070 63+
Providence FIS w/sea level (5 ft) 2254 &b+
Hurricane Barrier Top 26-68 &3
Hurricane Barrier Design Storm 2248 676
1938 hurricane +7+52 534
NAVDS8 247 875
NGVD29 168 05+
MLLW 6-60 6-60

Vi

requirine repairs-or-otheraetions-asneeded-* While DEM’s 2000 visual inspection rated the
condition of Woonsocket’s Thundermist Dam as “good,” its Dam Safety Report lists the dam, on
the Blackstone, as a “significant hazard,” since its failure could result in loss of life and
appreciable property damage. A new DEM regulation established in 2006 puts a greater onus on
dam owners for maintenance-













Table 7. National Flood Insurance Program Information for Metro Bay SAMP Cities and State as of April 30, 2008

Repetitive Loss Claims for

City FIOO(.ip'lain Policies Propert)" \"alue 'Claims ’Izotal Paid . s
Policies A-Zone N-Zone of Policies since 1978 since 1978 .
. : : claims for .

‘ E—&s—t 314 146 $80-778-800 67 $508-892 19 clalms‘ for $200.240
Paswtucket 98 " $26:024:300 2 $1.366:53+ ! claims for $1.200:893
Providenee 399 195 $16+:042:100 266 $7-199.624 83; claims .fof $5-612.903
Me;zﬁetjﬂy 1306 663 $318-844-600 605 $11-887-136 163 c‘lalms.f(:r $7.748-576
State Total 14936 3102 $3.474-312.600 3337 $34-404-574 616 claims‘ foT $18.021 445













Emergency Evacuation Routes and Plans-










Table 11. Number of businesses in SAMP floodplain

Adawal-Sales

Y—zene

No annual sales

Less than $500,000

$.5 - $1 million

$1.0 - $2.5 million

$2.5 - $5.0 million

| | ] W]

$5.0 - $20 million

$20 - $50 million

Fotal-

A-zone
26
39
29
30
20
17

7

Source: Providence Plan, 2006
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RIEMA, DEM, and the RI Resource Recovery Corporation are currently revisiting their draft
post-disaster debris management plan (Baker, personal communication, January 15, 2008).
Currently CRMC requires as part of permit conditions that applicants remove all debris
associated with in-water facilities if they are destroyed in a natural disaster (See CRMP Section
300.4). Coordination between RIEMA, DEM, and CRMC on this issue is crucial in planning to
reduce impact and damage.
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