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STUDY APPROACH

« Industry-accepted “State-of-the-Science’” sea level rise
projections consistent with current State of Connecticut
guidance.

« A 'risk-based” approach, which defined coastal flood hazards
in ferms of probability of occurrence, consistent with methods
currently being used by state and federal agencies.

« High resolution, hydrodynamic computer flood modeling
supplementing flood hazard analyses performed by FEMA and
the U.S. Army Corps of Engineers (USACE).

« Esri's ArcGlIS Platform as a system of record, data integration
platform, design support and system of engagement with the
Town.

« Develop resilience and adaptation strategies, actions and
measures consistent with Old Saybrook’s current vision and : =
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ArcGlIS 360 Degree Framework
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STUDY METHODOLOGY

Step 1
Inventory and cataloguing of physical site setting and
Town assets.

Step 2
Characterization of the Coastal Flood Hazards.

Step 3
Assessment of the Vulnerability of Town Infrastructure,
Neighborhoods, Buildings, and Natural Resources.

Step 4
|ldentification of Coastal Resilience and Adaptation
Strategies, Actions and Measures.

Step 5
Qutreach to the Public and Town Professionals.

Step 6
|Identification of steps to implement resilience and
adaptation strategies.




SITE SETTING AND ASSET INVENTORY

da Natural Hazards Risk Management
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FLOOD HAZARD CHARACTERIZATION - FEMA
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COASTAL FLOOD HAZARDS || CTOld Saybrook Risk Analysis

As detailed in Attachment 2, the extent and elevation of different probability flood Cosstal Transects | CT Old Saybrook Bathtub Modeling

events at Old Saybrook were evaluated using available sources (including FEMA, NO- Flood Hazard Zones !

AA and NACCS). GZA supplemented these by performing numerical computer storm 1% Annual Chance Fiood Hazard ot % | 3 ®

surge and wave :imululion:.m - = p Roguletory Floodway ‘ \ v l;lzzrarc ~FEMAPrekminany Changes Since Last
Specsal Floodway

The figure (across) presents the special flood hazard areas as currently defined by FE- Area of Undetermined Flood Hazard d » )

MA. (note that FEMA does not consider sea level rise for hazard mapping). As ; 0.2% Annuel Chance Flood Hazard || Hazard - FEMA Preliminary NFHL

shown on the this figure, essentially all of the land area located below Interstate 95 and  § Future Conditiors 1% Annusl Chanos Flood Hazard {

the Amtrak rail line is flooded during the 100-year recurrence interval coastal flood. Area with Heckiced Risk Due o Levee ) ' Hazard - FEMA National Flood Hazard Layer ol

So, obviously, the coastal flood risk of Old Saybrook is high. The figures on the fol- (NFHL)

lowing pages present the flood limits associated with higher probability floods. As &

presented in these figures, even the high probability coastal floods mundate large areas
of Town, including extensive stretches of Town roads.

The following chart shows the effect of sea level rise on water levels associated with
different probability floods. The NOAA 2017 Intermediate projection is assumed.
The horizontal orange line is the typical elevation of low-lying Town areas. To get a
perspective on the implications of the flood elevations presented in this chart, refer to
the ground elevations shown in Attachment 2, Figure 2-3.
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FLOOD HAZARD CHARACTERIZATION — INUNDATION MODELING
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FLOOD HAZARD CHARACTERIZATION - WAVE MODELING

&“ Natural Hazards Risk Management A GZA GeoTool Powered by Web AppBuilder for ArcGIS Reporting Analysis Instructions Details Estimating NOAA nowCOAST Google Earth Web

niDAVEST

Hazard - GZA Modeling - Coastal

E CONNECTICUT
ear recurrence interval

ant wave dam- Old Saybrook - Wave (100-year)
00-15f

1.6-2.6

N
2016 100YR No SLR Wave Height (1t) 27-38

Height e g ; 39-50
' \ o * > 8

51-63
64-78

1

2

3 §

‘- AL 79-94
% ;

L]

7

[]

9.5-10.9
; 11.0-12.2
o ‘ ; 12.3-13.9

Current 50-year recurrence interval flood.

Current 100-year recurrence interval wave h

Old Seybrook Coastal Resilience and Adaptation Study GZA |p6

e-| -72.392 41.261 Degree= dource: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroC




FLOOD HAZARD RISK

Assets

« Essential Facilities

« Lifeline Facilities

« High Potential Loss Facilities

Geographic Areas

« Neighborhoods

« Commercial and Industrial
Districts

« Historic Districts

Systems

« Economic Factors

« Shelter and Evacuation
Requirements

« Stormwater Infrastructure

« Transportation Infrastructure

Natural Resources

* Marshes

« Beaches

Old Saybro

ok Coastal Resilience and Adaptation Study

ESSENTIAL FACILITIES

Old Saybroc

ok Coastal Resilience and Adaptation Study

HIGH LOSS POTENTIAL FACILITIES

Old Saybrook Coastal Resilience and Adaptation Study

COMMUNITIES

Dld Saybrook Coastal Resilience a

SHELTERING AND EVACUATION

FEMA H

Old Saybrook Coastal Resilience and Adaptation Study

NATURAL RESOURCES: MARSHES

Attachment 4 for o

o sea level rise

B Vi B

Legend

2100 Rapid Ice Melt Maximum
SLAMM Description

B swamp

[ intand Fresh Marsh

) Tidal Fresh Marsh

I Teansitionsl Sait Marsh

[ Rocky Intertdal

[77 Intand Open Water

B Riverine Tidal

B Estuarne Open Water

B Open Ocean

0 regularly-flooded Marsh
Bl iotand Shore

B Tidal Swamp

7 Flooded Developed Dry Land

SLAMM Rapid Ice Melt maximum simulation of marsh response at Old Saybrook.
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FLOOD HAZARD RISK = ROADWAY IMPACTS
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CT Old Saybrook Risk Analysis
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ROADS, BRIDGES AND CULVERTS

Impacted Roadways 2016 20-Year Flood

2-yr  10-yr  20-yr  50-yr 100-yr  500-yr -

Impacted Roadways 2016 50-Year Flood

State (%) 29 7.4 9.6 11.3
State (miles) 1 2.4 32 3.7 43 5.6

Impacted Roadways 2016 100-Year Flood

Municipal (%) 3 8.5 124 16.2

Municipal 2.6 7.4 10.7 14.0 17.9 28.0
(miles) Impacted Roadways 2016 500-Year Flood
Private (%) 3.6 10.5 15 237 50.4 71.4

Py asno

Private (miles) 0.1 0.3 0.4 0.7 1.5 2.1

Total (miles)

+/-4  +/-10

+/-14  +/-18.5

CT_Old_Saybrook_Modeling
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FLOOD HAZARD RISK

Loss Characterization
(FEMA HAZUS-MH)

ECONOMIC RISK FOR PROPERTY OWNERS, THE TOWN AND TAXPAYERS

The following sumimarizes economic risk in terms of: 1) estimated loss potential; and 2) property owner participation in the National Flood Insurance Program (NFIP), The
loss potential analysis was performed using the FEMA Hazus program and simulating multiple coastal flood hazard risk scenarios. The NFIP analysis was based on infor-
mation provided by the Town relative to properties located within FEMA special flood hazard areas (SFHAs). The predicted economic loss potential is characterized in terms
of the Average Annualized Loss (AAL). The AAL is the expected loss per year if averaged over many years, The AAL predicted by FEMA for Middlesex County is

. . . . 3 - vy & » . a ~ 3 . o & ba
° F | 'I' f §77.4M. The current Old Saybrook AAL is $16M. On a per capita basis, the predicted $16M AAL for Old Saybrook is about $1,500 per person compared to about $500 per
INanNcidal projections o

person for the County, reflecting the high risk associated with Old Saybrook’s coastal location. The Town has been proactive with improving the NFIP compliance by proper-
ty owners. However, the analysis indicates that, while continuing to improve, property value overall within the Town is underinsured for coastal flooding. The analysis also

i i indicates that paid claims are disproportionately weighted toward certain properties and overall risk is weighted towards properties located within VE zones.
econom p prop y weig prop g prop
. .
disruption and damage

ECONOMIC LOSS POTENTIAL
& Current Town Asset Value is about $2.3B:

i.  Mumber of structures: +/- 5,900

» Loss estimation for daomage to . Residential 70% 0 80% (5155 t0 205
bU”diﬂgS O nd infrOSTrUCTUre iil. Commercial: 10% to 209 ($250M to $400M)

iv. Indusirial: 19 o 3% ($22M w0 $90M)

*  Predicted Average Annualized Loss (AAL) due to coastal flooding
is S16M

« Claims that can be made
Through NOTiOﬂOl FlOOd MNATIOMAL FLOOD INSURANCE PROGRAM
| nSU rO n Ce Prog rO m - 1,492 NFIP Insurance Policies in Force

i.  Residential: 97% of policies

ii. Non-Residential: 3% of Policies

iti. SFHA Properties: 62% of policies (61 in Zone V/VE)
e 628 claims paid since 1978

i. %14.2M of Closed Paid Losses

ii. SFHA properties: 92% of insured claims paid

iii, Repetitive Loss properties: 28% of insured claims paid

e S385.5M of NFIP Insurance in force

Old Saybrook Coastal Resilience and Adaptation Study GZA | p8




FLOOD HAZARD RISK

Old Saybrook Coastal Resilience and Adaptation Study

Loss Characterization o p— on S | v TSNS,
Assessors = 2N e GBS Total Losses 2017 '1\\

(FEMA HAZUS-MH) e R R . e R

W 0-8547.600 o ot S $0-8100
$548,200 - $1,501,800 ‘ \ §110- $402

1,513,300 - $3,464,000 \ / " 8501-57%
$3,504,100 - $9.591,800 \ ] & 51489
A $10,616,100 - $26.500,000 8 N : / o 853

* Financial projections of
economic loss due to business
disruption and damage

» Loss estimation for damage to
buildings and infrastructure

« Claims that can be made
through National Flood
Insurance Program

 HAZUS-MH results integrated
with project Geodatabase - L
and published as a discrete v ———
Map Service

Old Saybrook Coastal Resilience and Adaptation Study GZA |p9




ADAPTATION STRATEGIES, ACTIONS AND MEASURES

Attachment 5: Neighborhood Resilience and Adaptation Study

Adaptation Alternative A: Strategic Realignment

“
Sectiondiagram 1-1" Section diagram 2-2'
Strategy
Retreat programs favor further
back from the shoreline rather than repeatedy repairing storm
damaged structures and hardaning the shoreline.
A Strategic Reas P i land rel
A e e iy e W | Eliminate threats from sea level rise by mov-
Ths app q ple panning ing and i
‘“'""“23,::,,, jor buy-back sestspedrrn lnitate | Town of Old Saybrook, Property owners
property becomes unusabie, g whsdenedts | ECosystems, habitat craation
s | Potential buy-back assistance costs, loss
of tax revenue, finding upland area for
relocation 2 [ ] 500-year amergency flood, 137 feet

100-yeer reguistory flood, 10.3 feet
| Managed Retreat I 10-yeac nuisance flood, 7 feet

why | Create natural coastal area that provides
protective functions, long term st n,
and habitat

inkiter | Town of Old Saybrook, Property owners
w benefits | Ecosystems, habitat creation

fsves | Diminished emergency services along
corridor, property loss, space for relocation

Flood risk
Most of Calker Beach will be effected by even a 10-year flood.

WIth 3 100.year flood, the entire neighborhaod will be underwater,

Illustration (1°-1)

Beach Community Workshop 0ld Saybrook Community Coastal Resilience Study a‘@ @ stantec D
Community Workshop B

Figure 5-2: Adaptation Strategy A - Strategic Realignment

Old Saybrook Coastal Resilience and Adaptation Study GZA |5-10

olovatod bosrdwalk
wty | weom enisnie foes o e ared
e - ™

Representation of a long-term resilience and adaptation strategy for
Old Saybrook., above. Function shown below.



SHORELINE CHANGE
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Long-Term Change Transects (1880-2006)
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Living Shoreline Design Stress Analysis: Adverse Effects




Living Shorelme Design Stress Analysis: Adverse Effects
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SITE CHARACTERIZATION: ECOLOGICAL
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LIVING SHORELINE FINAL DESIGN AND CONSTRUCTION

HEPBURN PRESERVE LIVING SHORELINE PROJECT
LYNDE POINT LAND TRUST, INC.
OLD SAYBROOK, CONNECTICUT
SEPTEMBER 2020
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THANK YOU

Daniel Boudreau, GISP
Geospatial Systems Lead
GZA GeoEnvironmental, Inc
daniel.boudreau@gza.com



