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= Coastal Resilience Background
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= Assessing Vulnerabilities and Risk
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" |Inundation and Surge Risks by Geography
= Additional Types of Risk in Selected Areas
= Next Steps
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What is Coastal Resilience?

= Resilience is “the ability of any system (infrastructure, government,
business, and citizenry) to resist, absorb and recover from or
successfully adapt to an adversity”

= Community Resilience is “the ability of a community to prepare for
anticipated hazards, adapt to changing conditions, and withstand and
recover rapidly from disruptions.” - nisT

= Coastal Resilience is the ability
to resist, absorb, recover from,
or adapt to coastal hazards
such as sea level rise,
increased flooding, and more
frequent storm surges.

A home is elevated in Branford
Photo: Shoreline Times
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What is Coastal Resilience?
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What is Coastal Resilience?
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Project Funding

= CDBG-DR to develop coastal resilience plan

= Goalis to “increase social, economic, and SR
ecological resilience of Branford in the face o
of sea level rise and increases in the CDBG D|Sa_5t.er
frequency and severity of storm surges, RECOVETV E|Iglb|e
coastal flooding, and erosion” Activities

" Interface with the Regional Framework for
Coastal Resilience

BRANFORD COASTAL RESILIENCE PLAN
REGIONAL FRAMEWORK FOR COASTAL RESILIENCE
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Project Funding

Cata Sourcas:

Median Household Income by Census Block Group S o o e ock o

Wia USonn Connectcut State Data Center
= |nterstate

D Town Boundaries ? | U'IE' | 1| Mol
N
Median Household Income under 80% AMI
: ’3' MiLoNE & MACBROOM®
Median Household Income above 80% AMI % '

= Will be

important to
demonstrate
the benefit to
populations
with unmet
needs and low-
to-moderate
income
populations
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Planning Steps

1. Review of Existing Programs, Plans,
and Capabilities

2. Coordinate with “Regional Framework
for Coastal Resilience”

3. Data Collection

4. \Vulnerability and Risk Assessment

5. Review of Adaptation Options
6. Public Information Meetings, Surveys

7. Selection of Sandy-Impacted
Neighborhoods for Planning
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Planning Steps (continued)

Coastal Resilience Plan Document
Combinations of coastal hazard
mitigation, adaptation, and resilience
solutions at the locations that are
highlighted in Task 7, as well as
strategies and actions for the entire
town

9. Implementation Plan and Process - -
Shoreline Protection and Management

. of Coastal and Near-Shore Lands
10. Conceptual Designs ]

M M P t t X . review a.
Adaptation options advanced to Engineering
Living Shorelines Department Planning and
] Zon1|g'|g

concept design in two areas (e Sorsersaion] | commisgn

; Commission ——
Land Conservation for !
Marsh Advancement Land Loca|| Land
Land Acquisition for H [ Acaucition g | eiuets aed
Marsh Advancement | | Hazard "[ESS R Others

Mitigation Coastal The Nature ‘
Commission Development | | Conservancy
Authority and Others
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Assessing Vulnerabilities and Risk

Risk: commonly defined as Vulnerability x Frequency:

 Low Risk: event with a low frequency and few people, structures, or
infrastructure are vulnerable to the effects of that event.

* Connecticut Example: Earthquakes &=

Minor damage in

Plainfield, CT, after a

small quake in January
Photo: wtnh.com

e Connecticut Example: Floods

Flooding on Driscoll
Road after Sandy
Photo: Branford Eagle

e Moderate Risk: Either low frequency coupled with high vulnerability or
high frequency coupled with low vulnerability.

I .
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Assessing Vulnerabilities and Risk

e Branford has conducted the subject risk and vulnerability
assessment as a step toward developing a Coastal
Resilience Plan

Vulnerability Assessment

2020 Infrastructure Daily Inundation
2050 Natural Chronic Storms

I .
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Assessing Vulnerabilities and Risk

 The risk assessment relies on sea level rise projections
generated under contract between The Nature Conservancy

and Columbia University’s Earth Institute/NASA Goddard
Institute for Space Studies in 2010-2011

Scenarios

Medium 3.5 inches 10 inches 20 inches

I .
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Assessing Vulnerabilities and Risk

e 2020s: scenarios mapped by TNC’s coastal resilience viewer

Sea Level Rise Elevation
Estimates* (feet, NAVD)

High

Decade Condition

Medium 33
Conservative 33
Category 2 High 9.8
Medium 9.4
Conservative 9.4
Category 3 High 12.8 .
Conservative 124 & W et

Source: TNC (www.coastalresilience.org) 5
JeLorme, increment P Corp., USGS, METIINASA, USDA, EPA A=

I .
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Assessing Vulnerabilities and Risk

e 2080s: scenarios mapped by TNC’s coastal resilience viewer

Sea Level Rise Elevation
Estimates* (feet, NAVD)

High

Condition

Medium 4.7
Conservative 4.5

Category 2 High 13.4
Medium 10.8
Conservative 10.6 7

Category 3 High 164 g -
Mediur s B el S FEEET
Conservative 13.6 «’/ / =g M s

Source: TNC (www.coastalresilience.org)

l .
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Assessing Vulnerabilities and Risk

15

Risk: commonly defined as Vulnerability x Frequency

Branford is at a crossroads:

Vulnerabilities can remain static and
risks can increase

Vulnerabilities can be reduced to
hold risk at bay

If vulnerabilities can be reduced even
further, then risks could be lowered
in the face of rising sea level and
increased coastal storms, leading to
increased resilience.

®§

~NY

is
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What is Vulnerable and What is at Risk?

e Socio-Economic

Residents, Commerce/Industry, Institutional/Municipal, Tourism,
Development

* Infrastructure

Roads, Bridges, Railroads, Stormwater Systems, Tide Gates,
Seawalls/bulkheads, Boat Ramps, Public Works

e Utilities
Sanitary Sewer System and WWTP, Public Water Systems, Private Water
Supplies, Septic Systems, Electrical Grid, Communications

e Critical Facilities

Fire, Police, Shelters, Evacuation Routes, Healthcare, Senior Living Facilities

 Natural Systems

Tidal wetlands, other coastal landforms

I .
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What is Vulnerable and What is at Risk?

e Socio-Economic

e Residents

e Commerce/Industry
e Institutional/Municipal
e Tourism

Future Development

Meadow Street after Sandy = | :
17 Image: Branford Eagle T —— QAQ MILONE & MACBROOM



What is Vulnerable and What is at Risk?

b
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- = e
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18

House damaged by debris impact
from front-row house
¥ ;,, TN TR * ﬁ;mnants Of
destroyed house

Debris path

b

| it :

<— Original location
of house

R DS T T AT T e e s e e v

e Economic

e Secondary Damage
 Debris Removal

(e i ideli Placing debris near or on -
O A Debris removal guidelines ikl d- di Debris
= % In efforts to expedite the structures makes sep 1
ROl debris removal process,

- removal difficult. This
> includes fire

=N
\ hydrants and
meters.

please follow these rules

Please separate
debris into the
six categories,
shown below.
"_Electronics
Television,

computer, stereo,
phone, DVD player

FEMA

www.fema.gov

Large Appliances
Refrigerator,
washer/dryer, air
doors conditioner, stove,
unsealed or water heater,
unsecured dishwasher
Hazardous waste
Oil, battery, pesticide, paint, cleaning
supplies, compressed gas

Vegetative debris

ERiA

www.ema.alabama.gov

Debris Tree branches, leaves, logs, plants
should be placed o Construction debris
5,080 A< Building materials, drywall, lumber, carpet,
curbside o furniture, plumbing
US Army Corps Household garbage
of Engineers =

Debris should not block roadwa“ Bagged garbage, discarded food, paper, packaging.

Www.usace. army.mil

Published with permission of the Tuscaloosa News DR-1971 5/11

Graphics courtesy of
FEMA
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What is Vulnerable and What is at Risk?

| COMMERCIAL/INDUSTRIAL VULNERABILITIES |

ASSETS MAY FLOOD IT SYSTEM MAY FLOOD ELEVATED IT SYSTEM

| VULNERABLE FACILITY |
RAISED FLOOR

| ADAPTED FACILITY | /‘

FURNACE MAY FLOOD

|
i AI Il N (1N NED HEI 11 NEN NN [AN nnN Ean g IINIINIT
I I BN NE JUN | NRR EEI |IN NEN AN IAN NNN RNN IRl

i
|

10| NIN HN 11 I[ll{ n oy o
18| NEN HEI LN NN N NN NN NEN[SSS 000 §NK AN N AT R NI

| i 0

FURNACE 8 ASSETS IN FLOOD
PROOFED AREA

L['.!R‘l" FLOOD PROOFING
M ELEVATED A/C ON UTILITY PAD

ELEVATED SEPTIC SYSTEM FLOODS LESS FREQUENTLY
AND HAS SUFFICIENT SEPARATION FROM GROUND WATER

SEPTIC SYSTEM MAY FLOOD OR HAVE INSUFFICIENT WELL MAY FLOOD OR
SEPARATION FROM GROUND WATER PUMP BRACKISH WATER

A/C MAY FLOOD

RELOCATED WELL FLOODS LESS—/
FREQUENTLY

LEGEND
CURRENT GROUND WATER ELEVATION === CURRENT SALTWATER INTERFACE
s wes - FUTURE GROUND WATER ELEVATION =~ === === FUTURE SALTWATER INTERFACE

FUTURE FLOOD
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What is Vulnerable and What is at Risk?

* Infrastructure

e Roads

e Bridges

e Railroads

e Stormwater Systems
e Tide gates

I .
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What is Vulnerable and What is at Risk?

Roads

NEIGHBORHOODS MAY BECOME ISOLATED
MORE FREQUENTLY

ROADWAY VULNERABILITIES

STORMWATER SYSTEM MAY
NOT DRAIN EFFECTIVELY

ROAD SURFACE

LOW SECTION OF RO.AD/
MAY FLOOD

TIDE GATES OR CULVERTS MAY BE
UNDERSIZED OR AT ELEVATIONS THAT

MAY BE INEFFECTIVE

LEGEND

CURRENT MHW WATER ELEVATION
e s FUTURE MHW WATER ELEVATION
— FUTURE FLOOD
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What is Vulnerable and What is at Risk?

* Infrastructure
e Seawalls/bulkheads
e Marinas

e Boat ramps
e Public Works

e U

Collapsed seawall below Linden Ave
Image: Pam Johnson/The Sound

Repaired shoreline

l .
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What is Vulnerable and What is at Risk?

e Utilities
* Public Water Systems
* Private Water Supplies
e Sewer System and WWTP
* Septic Systems SN
e Electrical Grid

e Telecommunications &L

|||||
1 R B

23



What is Vulnerable and What is at Risk?

e Critical Facilities

e Fire
e Police
e Shelters

e Evacuation Routes
e Healthcare
e Senior Living Facilities

" 9;@ MILONE & MACBROOM
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What is Vulnera

e Critical Facilities

ble and What is at Risk?

o0 ¥ = e B i & X Critical Facilities
ond Mg, 5 willwood l'-:;{n‘ § S %%/ 1. Murphy School — Shelter ‘::;
5 ) 2 o %) 2. High School — Shelter ]
@ & [ 3 Middle School - Shelter
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What is Vulnerable and What is at Risk?

 Natural Systems
 Tidal Wetlands
e Other Coastal Landforms

Image by Harold Burrell, VIMS

Before

Tidal wetlands keep pace with slow rates of sea-level
rise by migrating onto newly inundated land area.

- If sea level rises faster than the marsh ecosystem can
<— Landward migration - . .
of tidal wetlands - : V> o migrate, wetlands will be drowned.

If bulkheads or other structures are constructed to
protect assets, wetlands cannot migrate and are
drowned.

After with bulkhead

Drowning —» -
of tidal wetlands - Titus, J.G. 1991. Greenhouse Effect and Coastal Wetland Policy,
Environmental Management. 15(1):39-58

l .
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Inundation and Surge Risks by Geography

 Paynes Point, Short Beach, Johnsons Point

A o L e o . Mo - b
gl !- I‘_n). e '.; ‘ _”.\ ‘7,‘ _,‘-.- i:_ o0 _"" ,:;l'i}’

Killams
Point

‘_ ra O .p'll- I%‘/

Johnsons F<%¥ "
Point ”l?v
Road

; Present Day Category 2 Storm

Fowemn e
LUSDA FSA DigtalGloba. GeoEya. Microscll, CNES/Arbus DS esrl

2080s Daily Inundation

esri

l .
27 4\ MILONE & MACBROOM



Inundation and Surge Risks by Geography

 Paynes Point, Short Beach, Johnsons Point
i -3 N ':_I.t.'f'-':":il: o :', ; ?‘f g, —1-.-, K 2R ':’.%

Killams
Point
Road

2080s Daily Inundation

esri
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Inundation and Surge Risk

Short Beach

Image: Branford Eagle

Killams ” ‘=
Point
Road

.

Johnsoniliﬁgﬁ“
i

2080s Daily Inundation
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Inundation and Surge Risk

. Paynes Pomt Short Beach, Johnsg

) uf* BeckettAve
Image Branford Eagle

2080s Daily Inundation
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Inundation and Surge Risks by Geography

e Branford Center

Wéodvale & °
Riversjde :;

_Branfo d River*

POWERED ar @

\ Foih, i -
SDA FSA, DigitalGlobe, EEDE‘,'E. Microsoli, CNES/Airbus DS esr I'

Present Day Category 2 Storm

31

2080s Daily Inundation

: L rweneier e

USDA FSA, DigitalGlobe, GeoEye, Microsoft. CNES/Airbus DS esr'
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Meadow Street/Indian Neck Ave
Image: Branford Eagle

Inundation and Surge

Branford Center

:' i po k.
. .Branford River:"

- ¥ ) PEWERED ar @
)Eye; Moot CNES,rA DS eS Fl :
¥ | oietete

Present Day Category 2 Storm o) 8 N, Rees i T e g © ST )

2080s Daily Inundation
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Meadow Street/Indian Neck Ave
Image: Branford Eagle

Inundation and Surge

Branford Center

Present Day Category 2 Storm




Inundation and Surge Risks by Geography

e Indian N

2020 Daily Inundation

34

eck and Sybil Creek

Hotchkiss
Grove

Limewood
Wastewater

Treatment
¢
) Montowese St
Linden .

Ave

rowereDEv e |5

USDA FSA, DigitalGlobe, GeoEye, Microsofi, CNES/Airbus DS esrl g

POWERED BY @

USDA FSA, DigitalGlobe, GeaEye, Microsoft. CNES/Aitbus DS esrl

2080s Daily Inundation
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Inundation and Surge Risks by Geography

* Indian Neck and Sybil Creek

Hotchkiss
Grove

Limewood

Wastewater Ave

Treatment
¢
) Montowese St
Linden .

Ave

Linden Avenue after Irene
il Image: Branford Eagle
USDA FSA, DigitalGiobe, GeoEye. Microsofi, CNES/Aibus DS esrl L 9L

2020 Daily Inundation
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Inundation and Surge Risks by Geography

|1 EERE s
- .~ Branford :
River Hotchkiss

Grove

: Limewood g 2 .
Wastewater S\ ; =" . =

freatment s 3 o otz “Hotchkiss.Grove
; R - = 3= - . S F

Montowese St
Linden .

Ave

~ =¥ Linden Avenue after Irene
il - Image: Branford Eagle
USDA FSA, DigitalGiobe, GeoEye. Microsofi, CNES/Aibus DS esrl 5 '4

2020 Daily Inundation
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Inundation and Surge Risks by Geography

Foote
Memorial
Park

s D
e r’h, - &
J" o

e k;v

4'_ e

Q Isolated Areas
% Sewage Treatment Plant

2050s Cateqory 2 SO [_G. 6 \ MILONE & MACBROOM
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Inundation and Surge Risks by Geography

e Pine Orchard an Stony Creek

1& ﬁgny Creek

=ZRoad
¢ :

',

____PE_I“g____a_sg_pt Point

e
Pine Orchard.-Rd
[ & /
\h > '

)

Present Day Category 2 Storm 2050s Daily Inundation
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Inundation and Surge Risks by Geography

',

Plea_sant_ Point

Pleésant Pomt
4 ‘,

o 1.
..'*.I i, ]

o b

BN

e Dpruicbe. Geob 'ESl‘I

Present Day Category 2 Storm 2050s Daily Inundation
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Inundation and Surge Risks by Geography

#r___ S
. Pme Orchard and Stony Creek

[

S:tpny Creek
,,.Road

%% Pine Orchard Country Club Clubho
A Image: Branford Eagle

1y A
-"* " Totoket Rd
F 4

83

Present Day Category 2 Storm

~ Image: Bran
Lt




Inundation and Surge Risks by Geography

 Pine Orchard an_d Stony Creekig:

-

i

Oy

V4 Pine Orchard Country Club Clubhouse =~
& Image: Branford Eagle




Additional Types of Risk in Selected Areas

42

Many of the
Town’s
pumping
stations are
coastal

Present and
future risks
can be
assessed
using TNC'’s
coastal
resilience tool

Likelihood of Flooding

Assett
Present Day 2020s 2050s 2080s
Type Name FEMA Cat 2 Cat 3|Daily Cat2 Cat 3| Daily Cat2 Cat3|Daily Cat2 Cat3]| !
Pump Station |Branford Point AE Med High Med High Med High| Low Med High|:
Pump Station |Beckett Ave Med High Med High High High| Low High High|:
Pump Station |Blocks AE Med High High High|Low High High|Low High High|%
Pump Station |Bradley Ave AE Med High|Low Med High|Low High High| Low High High|™
Pump Station |Burban ? Low Med Med Med O
Pump Station |Clark Ave AE Low Med Med High| Low Med High|Low High High|:
Pump Station |Farm River AE Low Med Low High Med High Med High|:
Pump Station | Damascus AE Low Med Med High Low High Med High|:
Pump Station |[Dominican Low Low Low Low Low Low Low MedO
Pump Station |Frank St AE Low High Med High Med High Med High|:
Pump Station |Harbor St AE High High|Low High High|Med High High|Med High HighlE
Pump Station |Johnsons Point AE Med High Med High| Low High High|Low High High|%
Pump Station |Lanphier Season | VE Low High|Low Med High|Low High High|Med High High|®™
Pump Station |Lanphier Cove Low Low Low Med |
Pump Station |Linden Shores Low Low Low Med O
Pump Station |Little Bay Lane AE Med High Med High High High| Low High High|:
Pump Station |Maltby AE Low High Med High| Low High High| Low High High|:
Pump Station |Central AE High High High High|Low High High| Low High High|%™
Pump Station |Pages AE High High| Low High High|Med High High|Med High HighIE
Pump Station |Pawson Rd Low Low Med Med|O)
Pump Station |Pine Orchard AE High High|Low High High|Low High High|Med High High|®™
Pump Station |Riverside Dr AE Med High| Low High High|Low High High|Low High High|®™
Pump Station |River Rd AE Low High|Low Med High|Low Med High|Low High Highl:
Pump Station |So Montowese AE Low High Low High Med High Med High|:
Pump Station |[Summer Island AE Med High Med High Med High High Highl:
Pump Station |Sunrise Cove Low Med Low Med Low Med|O)
Pump Station |Sybil AE Med High| Low Med High|Low High High|Med High High|®™
Pump Station |Hotchkiss Grove | AE High High High High|Low High High| Low High High|%™
Pump Station |Tidelands X500 Low Med Low High Med High Med High|%*
Pump Station | WWTP (Inter) AE Med Med Low Med Low Med|
Pump Station |Greenview X500 Low Med Low Med Med Med Med High|%
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Ve W 5 P ONT

e FEMA Flood

Insurance

Studies can

provide

additional

information

not captured

by TNC’s

coastal

resilience tool N

August 10, e M. BN ) Legend

2015 Coastal [ SEPNERL N O ® SeptRL

Study L AN ¢ 4 ¥ ‘ . - —— S_Cst_Tsct_Ln
L £33 5 S_Gen_Struct
S_Fild_Haz_Ar
FLD_ZONE

Additional Types of Risk in Selected Areas
, -~ y ‘ : % '

Transect NH-
36 at Linden
Avenue

g

# Dewberry QLQ MILONE & MACBROOM




Additional Types of Risk in Selected Areas

* August 10,

2015 Coastal
Study & _ _ ¥ Fog- o
e Transect NH- 4 = S B North Facing at
. WS FEMA Coastal
36 at Linden = “Shsea™= Siudy Transect
Avenue A b/ : 3 _ NH-36

South Facing at

FEMA Coastal Study
Transect NH-36

# Dewberry 6& MILONE & MACBROOM
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Additional Types of Risk in Selected Areas

* August 10,
2015 Coastal
Study

e Limewood
Road and
Limewood
Beach

@® Sept RL
=== S_Cst_Tsct_Ln
S_Gen_Struct
S_Fld_Haz_Ar
FLD_ZONE

| | PARCELS

s # Dewberry’ %\ MiLONE & MACBROOM



Additional Types of Risk in Selected Areas

* August 10,

2015 Coastal
Study

* Limewood | : 3 ety _ North Facing
Road and BT S e . 2 Toward Haycock
Limewood g W T e R e L

Beach

Southwest Facing at

Limewood and Sybil
Avenue
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Additional Types of Risk in Selected Areas

Summary of Primary Hazards:

Linden and Limewood Avenues, Town of Branford, CT
FEMA Coastal Study Transect NH-36
(Sandy Beach backed by shore protection structures):

e Wave runup elevations dominate over wave heights (steeply sloped beaches, bluffs, and/or
shore-parallel flood protection structures)

e Wave Overtopping — Inland extent of Zone VE mapped to Wave Overtopping Splash Zone

e Overland Wave Inundation (Limewood Avenue only) — Zone VE offshore and Zone AE
mapped inland

e Velocity Zone at Shoreline
e 1-Percent-Annual-Chance Stillwater - 9 feet, NAVD88

The coastal storm surge stillwater elevation (SWEL)
and the added effects of wave setup and wave runup




Additional Types of Risk in Selected Areas

©
o0
o
>
<
2
A
&‘
2
Q
=
<
>
w
-
L

15

=
o

(O}

FEMA Study Transect NH-36

Runup el. = 11.998 ft.
T —aoel Center of
1% SWEESIEEE SN Road = 15 ft.

Crest = 9.8 ft.

Town of Branford, CT FEMA Coastal Study — NH-36

10% 2% 1% (incl. wave setup) 0.2%
ft., navd8s ft., navd88 ft., navdss ft., navd88

6.5 8.1 9.0/(11.7) 11.5

Town of Branford, CT USACE NACCS Water Levels (includes
wave setup for all return periods)

150 10% 2% 1% 0.2%
. ft., navd8s ft., navd88 ft., navdss ft., navd88

7.9 9.7 10.8 13.9

STATION (FT, NAVDSS)

Ground Profile Runup Elevation 1% Annual Chance Stillwater —@—Center of Road Overtopped Crest



* Incorporate comments from residents and business owners
 Develop townwide coastal adaptation and resilience
options
e Other towns in Connecticut will be considered

e Other states will be considered

* Focus on areas of greatest impact from Tropical Storm Irene
and Hurricane Sandy

 Development of a Coastal Resilience Plan

* Prepare conceptual designs for addressing two specific
areas of risk such as neighborhoods or infrastructure

I .
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Questions and Discussion




