WWWWWW

Cape Cod Strong: Meeting the
Challenges of Coastal Storms

breg berman
(WHOI Sea Grant & Cape Cod (Cooperatwe Extension)

October 1, 2015

dcr

N{SELF-RELIANCE




o, Meeting the Challenges
Sﬂﬂ t of Coastal Storms

Outline: L h
——

* ~30 min talk & time for questions
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* Practical measures that can protect Kkid you didn’t
. take the
homeowners, renters, and their h:;er;otoagetto

families, as well as minimize damage
to homes and property from
hurricanes, nor’easters, and flooding.

* Pros and cons of various shoreline
stabilization techniques
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5,000 copies of the handbook were first made available during Hurricane
Preparedness Week (May 26 — June 1) and over 2> were distributed that 1st week.



Things You Can Do to Prepare

* Gather emergency supplies

* Compile an evacuation kit

Part 3 — Protecting Yourself and YourFamily................................ 19 ° Create an evacuation plan for both a flood
Partd — Protecting Your Property ..o 3
Part 5 — Protecting Your Property with Insurance............................ 65 an d d Coad Sta I StO rm
Part 6 — Glimate Ghange and Potential Impacts on Natural Hazards 69
Appendix A — Emersency Gontact Information .................................... 15 .
ﬂ[lllﬁndiHn—snE"El‘ |I'Illll‘lllalillll IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ?G * K.now your property and ta ke approprlate
Appendix G — Gonstruction at the Goast, Beach Manavement, a CtIO n

and Goastal Property Checklist ................................... 18
EAAIOIES o 85 * Know your house and take appropriate
Acronyms antd AbBreviations ... 87 a CtiO n
Useful Links antd RBSOUICES ................ccocoooiiivciciiiii s 88

* Don’t gamble with your house

Myth 1: “I survived Hurricanes Bob, Irene and Sandy, so | am sufficiently prepared.”
Myth 2: “If a disaster occurs, it won’t be that bad.”
Myth 6: “My house survived Hurricanes Bob and Sandy, so | do not need to retrofit for hurricanes.”



Part 4 — Protecting Your Property ... - | |
Part 5 — Protecting Your Property with Insurance. .. . SR 1
Part 6 — Glimate Ghange and Potential Impacts on Natural Hazards ........... 69

Appendix A — Emeryency Gontact Information ...
Appendix B— Shelter Information ...

Appendix G — Gonstruction at the Goast, Beach Manavement,
and Goastal Property Checklist ...,

ENANORES ..o e
Acronyms and AbBreviations ...

Useful Links and RESOUICES ................ccccoovivieeeeiciiieiccc s

1938

Carol / Edna
Bob

Sandy

(Nor’easters)

18

87

STORM DIRECTION

With 2’ of Freeboard
Annual flood insurance: 52,084

Without Freeboard
Annual flood insurance: 55,499




Fan4 Protecting Your Property ... SRR | |

Part 5 — Protecting Your Property with Insurance. .. SR 1
Part 6 — Glimate Ghange and Potential Impacts on Natural Hazards ........... 69
Anpendix A — Emeryency Gontact Information ... SRR | |

Appendix B— Shelter Information ... 16

Appendix G — Gonstruction at the Goast, Beach Manavement,
and Goastal Property Checklist ..., 18

ENANORES ... DD
Acronyms and Abbreviations ...................c.ccoeeiiiiiiiiciiieisin. 81

Useful Links and RESOUICES ................ccccocoovvececieiiiiiiiccci e B8

Shelter
In place or at a designated shelter?
Arrangements for pets? Medicine?

Emergency Notification Systems

o

ALERTS
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wind and rain
resistant
envelope

The Severity of the Hazard Event
Your Location

How and When Your House Was Built
How Your House is Maintained

How You Strengthen Your House

b LINK 1

High wings ¥ the roof upsard, Roofing
Tostisners link e fo0f ecwring 1 th
sheathing®, and shesihing fastanars Tink
ihe sheathing to tha ol framing
{see Foct Shoot No. 18).

= Although not & structural connectson, the
atbachment of the roofl covering to the roo!
shoatming s an essentiel part of protecting
the Building ervelope.

continuous e
load s

Upper walls transior loads direcly 10 the
Borweer wallls, The fiood framing is bypassed

path .
SE 10 s ket vl | 51 A similar
CRRClion s used 1o Sannect he kewer

el 10 1t masiny fioor boam,

LINK 4

ey pecumulitiog wpd forch o Uansfiemed
Hrom the main oo besms to the pils
founaiation with spocial brackets or bolts
(see Fact Shoot No, 135 Note: Some of
Ahis koad I8 offsal by the vesight of the
buikling.

Vartical fasd paths from reaf to groomd on  platferm-ad Pote: Horontal load patie Uanafireng
e <ot dmhldn‘.ﬁ\x ¢ Lowd paths will vary shoar from wpper stories to the ground
deponding an comitruction trpe and design. Adjacent framing st alsa b analmed.

members will recelve more Joad ¥ a cannection faila.

Enclosed Building Partially Enclosed Building

WIND
DIRECTION




Retro-fitting

Part 1— Introduction.................. hurricane clips

Part 2 — Hatural Hazards: An Overview for Homeowners .......................... T
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Part 6 — Climate Change and Potential Impacts on Natural Hazards ......... 69 braci ng - po Iyu rethane foam
Appendix A — Emergency Gontact Information ... . ..T5 P .

Appendix B— Shelter Information ... 16
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Bppendix G — Construction at the Goast, Beach Management, ;
and Coastal Property Checklist ..o, 18 '
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DISTANCE FROM TREE TO HOUSE
SHOULD ALWAYS BE GREATER THAMN
HEHIHT OF FULL-GROWN TREE
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Table 4-1. Pros and Cons of Various Types of Window Protection

Approx. Cost for
3 x & Window
Protection (2012)
Roll-down Shutters | Easiest todeploy; Most expensive of permanent shutter systems; 5360 to 5600
faood overall protection, Muotorized versions need manual backup for
espedally from wind- [OWEr DUEAQES OF 3N SMErgency POWET soure
driven rain
Acoordion Easily deploved; Possilile aesthetic issues 5300 tn 4360
Shutters Simple manual operation;
Good overall protection;
Maodest cost
Bahama Shutters | Easily dephoyed: Good Blocks some fight and view $360to 5480
protection; Provides shade
Storm Panels Strong; Removable; Manual deployment required; Requires 5144 to 5168
Relatively inexpensive aequate space for storage when not in use
permanent shutter
system; Good protaction
fior the costs
Stainless Stedl Abways in place; Provides | Some aesthetic impact; Emesgency escape 4375 to 5750
Impact Screens shade Issues must be considerad; Less affective for
wind-driven rain
Fiat Impact Always in place; Minimal | Emengency escape issues must be considered; 5375 to $525
Polycarbonate Units | aesthetic impact Care must ba taken in cleaning
Fabric Windsceen | Inexpensive; Easy fo Manual deployment required; Greater shufter 5105 to 5180
iDiract Mount) handle and stare deflection than metal systems
Impact Resistant Attractive and energy Costs vary widely and can be high; Replaces Wide range in costs:
Windows and Doors | efficient; Provides existing windows or doors; Glass can still break $360 to 5600 and
security protection and requiring expensive replacement higher
stonm resistance; Always
in place; Mamy stylas and
options
Plywood Materials readily Mot as strong as some othar shutter systems; $25 to 535 for
available; Easy toinstalion | Manoal deployment is diffcult on upper levels; materials only
loweer levels; Inexpensive | Must be properly stored; Doesm't provide impact-
resistance for winds =130 mph
Laminates Storm, security and (ither systems are stronger; Need to lock 5180 to 5204
LV protection; Enargy laminate to frame; Frame must be strong;
efficient; Always on; Window may need replacement after storm
Allows light in; Ideal for
hard-to-reach windows
Plastic honeycomb | Strong system; Storage of panels; Time to create and deploy. $14010 3170
Lightweight; Reasonable While cost is reasonable, still most expansive of
cost; Won't warp or rot deployable systems; Materials difficult to obin
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Pre-Disaster Activities

Protect Your Home from Damage
Communicate with Your Insurance Agent

Appendix B— ShelterInformation ... 16

Appendix G — Gonstruction at the Goast, Beach Manavement,
and Goastal Property Checklist ..., 18

EMANORES ..ot 85
Acronyms and ABBreviations ... 87
Useful Links antd RBSOUICES ................ccocoooiiivciciiiii s 88
CRS Across Barnstable County
# Policies In-force | Written Premium In-force 10% Savings |15% Savings
10,474 $15,487,001 $1,548,700( $2,323,050
12,350 $17,101,036 $1,710,104| $2,565,155
1,876 $1,614,035 $161,404 $242,105

10 months later: 2,000 more people have policies
$160,000 more to be saved



Seste s Projected Change Likelihood

2 < aa c
. L LBy ﬁ ""? Warming Bxtremely likely (=05 percent chance of occurrence)
e | ¢
ﬂ Higher sea levals Extremely likely (=95 percent chance of ocouTence)
cnntents Higher winter and spring predpitation Very likely (=90 percent chance of occurrence}
T e R Higher annual pradipitation Likely (=66 percent chance of occurrence)
Part 2— Natural Hazards: An Overview for Homeowners .......................... T Higher winter and spring streamflow Likely {66 percent chance of occurrence)
Part 3 — Protecting Yourself and Your Family......................ccoo 19
Part 4 — Protecting Your Property... RO | | Greater hydrological extremes Likely (66 percent chance of occurrence)
_Part 5 Protecting Vour Pronerly E'! lzsmlaﬂ_ i 99
| part 6 — Climate Change and Potential Impacts on Natural Hazards ... li!l=
Appendix A — Emergency Gontact Information............................... 70
Appendix B— Shelter Information ... 16
Table 6-1. Summary of observed and documented current climate
Rppendix G — Construction at the Goast, Beach Management, trends in the Northeast region b6
and Goastal Property Checklist ... 18
EIEROTES ..oo.oocooo oo B Climate Change Current Trend in the What This Means
Variable Northeast Region
Acronyms and ABBreviations ... 81
T e 88 Fir Temperature Since 1900, the annual mean temperature | Longer, hotter summers increasing drought
has risen 1.5°F, with more rapid increases potential and human health effects.
occurring over the past fow decades (2°F
since 1970).
OceanWater Annual average temperatures inthe waters | Change in species composition and dynamics.
Temperatura off the southern New England coast have Decline of some fish species while other
increased by 2.2°F since the 1970s. southern spedies increase. Potential for more
hiarmful akgal bleoms and invasive species.
Precipitation and Studies have found a 5 to 17 percent More rainfall in more intense storms means
Weather increase in regional precipitation during increased risk of flooding. Less snow in winter.
roughly the last 100 years,
Storminess Hurricane intensity in the westasn North Increased erosion and damage to roads, bridges,
Atlantic Ocean has increased. buildings. Interruption of business.
Sea-Level Rise Rates of local relative sea-level rise are Increased flooding. Loss of waterfront property
variable agoss the Northeast region. 5ea and impacts to public access.
level in Massachussetts has risen 11 inches
over the past 100 years.
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Dealing With Erosion:
The Spectrum of Coastall
Erosion Control Methods




Woods Hole

The Spectrum of (oastal Erosion (ontrol Methods

Do nothing
1. Will system recover by itself?

2. How faris the structure from the water?

3. Grandfathering protects structures (not lawn)
before August 10, 1978

March 2013




Do nothing

Vegetation

. 1 -
Coastal Dune T

Protection & Restoration &0

| I "L q:r'.l\.rrrru.;m P I"."-""""' e Prmeang

Plant Natives:
Root systems stabilize.
Take up water.

Break the impact of
raindrops or wave-splash.
Slow down runoff

Remove Invasive




( The Spectrum of (oastal Erosion (ontrol Methods

Do nothing
Vegetation
Re-grade




The Spectrum of (oastal Erosion (ontrol Methods

Do nothing
Vegetation
Re-grade
Managed retreat
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Do nothing

Vegetation

Re-grade

Managed retreat

Beach nourishment = Fill of a CRA

Sacrificial Cobble (Mixed)




Woods Hole

v (St The Spectrum of (oastal Erosion (ontrol Methods

Al

Do nothing
Vegetation
Re-grade

Managed retreat

Beach nourishment

South Cape Beach




it The Spectrum of (oastal Erosion (ontrol Methods

Do nothing
Vegetation
Re-grade

Managed retreat
Beach nourishment
Sand fencing




The Spectrum of (oastal Erosion Control Methods

Do nothing
Vegetation
Re-grade
Managed retreat
Beach nourishment
Sand fencing
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Do nothing
Vegetation
Re-grade

Managed retreat
Beach nourishment
Sand fencing




The Spectrum of (oastal Erosion Control Methods

Do nothing
Vegetation
Re-grade
Managed retreat

Beach nourishment

Sand fencing
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Do nothing
Vegetation
Re-grade

Managed retreat
Beach nourishment
Sand fencing

Fiber rolls Diameter
12”_20”




The Spectrum of (oastal Erosion Control Methods

Do nothing

Vegetation
Re-grade

Managed retreat

® Beach nourishment
*  Sand fencing

* Fiberrolls



Woods Hole

The Spectrum of (oastal Erosion Control Methods

Do nothing
Vegetation
Re-grade

Managed retreat
Beach nourishment
Sand fencing

Fiber rolls

Coir Envelopes




it The Spectrum of (oastal Erosion (ontrol Methods

Do nothing
Vegetation
Re-grade

Managed retreat
Beach nourishment
Sand fencing

Fiber rolls

Coir Envelopes




The Spectrum of (oastal Erosion (ontrol Methods

Do nothing
Vegetation
Re-grade

Managed retreat
Beach nourishment
Sand fencing

Fiber rolls

Coir Envelopes




Do nothing

Vegetation
Re-grade

Managed retreat
Beach nourishment

Sand fencing
* Fiberrolls
e Coir Envelopes

Summer profile -

WPA: Coastal engineering structure means, but is not limited to, any breakwater,
bulkhead, groin, jetty, revetment, seawall, weir, riprap or any other structure that is

- designed to alter wave, tidal or sediment transport processes in order to protect inland or
upland structures from the effects of such processes.
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Do nothing ﬁ

Vegetation

Re-grade
Managed retrea -
Beach nourishm

Sand fencing

Fiber rolls
Coir Envelopes

CES

Groin



Woods Hole

v (Fant The Spectrum of (oastal Erosion (ontrol Methods

Do nothing
Vegetation
Re-grade

Managed retreat
Beach nourishment
Sand fencing

Fiber rolls

Coir Envelopes

CES




Do nothing

Vegetation
Re-grade

Managed retreat
Beach nourishment
Sand fencing

* Fiberrolls

e Coir Envelopes

«  Groin * Sand Bags



Do nothing
Vegetation
Re-grade
Managed retreat
Beach nourishment
Sand fencing

Fiber rolls

Coir Envelopes

Groin * Sand Bags



The Spectrum of (oastal Erosion (ontrol Methods

Do nothin s
Vegetation :
Re-grade
B Managed
== Beach nou
* Sand fencirg
* Fiberrolls ™

e Coir Envelopes

e Groin * SandBags

. Gabion

» Breakwater / Sill




Una The Spectrum of (oastal Erosion Control Methods
Do nothing _
Vegetation : -4
Re-grade z e
Managed retreat '

. Beach nourishment

*  Sand fencing
* Fiberrolls
e Coir Envelopes

e Groin * SandBags

e @Gabion
* Breakwater /Sill

. Revetment




The Spectrum of (oastal Erosion Control Methods

Do nothing
Vegetation
Re-grade

Managed retreat

Beach nourishment e

*  Sand fencing
* Fiberrolls
e Coir Envelopes

e Groin * SandBags
. Gabion
e Breakwate ::" -8

Revetment

Seawall



The Spectrum of (oastal Erosion Control Methods

Do nothing
Vegetation
Re-grade
Managed retreat

® Beach nourishment
*  Sand fencing

* Fiberrolls

e Coir Envelopes

e Groin * SandBags

e Gabion
s Breakwater / Sill

Revetment

Seawall

head
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How the “Spectrum” could be used:
Notice of Intent (NOI) ->->->-> Alternative Analysis

...start at top and move down,
explaining why each one isn’t suitable.

: i s buremn e pAre ol A RD| Flakichos | T o
: |5 EC R
. Fiber rolls B e
: - —n
* Coir Envelopes o R B

My ﬁ"ﬂq—
— o
el i
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C E S = = . iy Fefe
THRET Ty b ey
T . 5 1 Ll = TEEE R =
i B

e Groin * SandBags

e Gabion _—

* Breakwater /Sill s

Revetment

Seawall



Do nothing * Not a complete list
Vegetation (and methods are being invented/modified) )
Re-grade

Managed retreat
Beach nourishment
* " Sand fencing
* Fiberrolls
e Coir Envelopes

e Groin * SandBags
* Gabion
* | Breakwater / Sill
Revetment

Seawall

ool batting
plant mesdia




* Not a complete list
(and methods are being invented/modified)

Do nothing

Vegetation
Re-grade * With revetments...if neighbors don’t do the same
Managed retreat then you’ll have to keep extending return.

Beach nourishment
* " Sand fencing
* Fiberrolls
e Coir Envelopes

e Groin °* SandBags

. Gabion
Breakwater / §
Revetment

Seawall



( The Spectrum of (oastal Erosion (ontrol Methods

Do nothing * Not a complete list
(and methods are being invented/modified)

Vegetation
Re-grade * With revetments...if neighbors don’t do the same
Managed retreat then you’ll have to keep extending return.

# Beach nourishment _
* Very few projects only employ 1 method, and when

we are determining if it’s a CES we need to use the
* Fiberrolls “hardest” aspect of the project.

* | Sand fencing

Coir Envelopes

e  Groin Sand Bags
Gabion

Breakwater / Sill
Revetment

Seawall

Bulkhead

l Jetty



Do nothing Combination

Vegetation

Re-grade
Managed retreat

Beach nourishment
Sand fencing
* Fiberrolls
e Coir Envelopes

e Groin °* SandBags
e Gabion

Breakwater / Sill

h

Revetment

eawall



Do nothing

Vegetation
Re-grade
Managed retreat
Beach nourishment Combination
* Sand fencing |
* Fiberrolls
e Coir Envelopes

e Groin * SandBags

e Gabion
* | Breakwater / Sill

Revetment

Seawall
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Do nothing
Vegetation
Re-grade

Managed retreat
Beach nourishment

*  Sand fencing
* Fiberrolls
e Coir Envelopes

e Groin * SandBags
B Gabion Combination
Breakwater / Sill

Revetment —

Seawall —



Do nothing

Vegetation
Re-grade

Managed retreat
Beach nourishment

Sand fencing
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