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Local Experience/Knowledge: Extent &
magnitude of flooding (& erosion)
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Notice to User: The Map Number shown below
should be used when placing map orders; the
Community Number shown above should be
used on insurance applications for the subject

"~ community.

= MAP NUMBER

w 25009C0419G
MAP REVISED

D; JULY 16,2014

Federal Emergency Management Agency J

This is an official copy of a portion of the above referenced flood map. It
was extracted using F-MIT On-Line. This map does not reflect changes
or amendments which may have been made subsequent to the date on the
“z ) title block. For the latest product information about National Flood Insurance
"] Program flood maps check the FEMA Flood Map Store at www. msc.fema.gov




NECS(C . Sealevel Rise Projections
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Massachusetts Sea Level Rise and Coastal Flooding Viewer

Interactive maps of coastal flooding areas and community fadilities and infrastructure based on: sea level rise scenarios, Federal Emergency Management A

zones, and hurricane surge models.

FEMA Coastal Flood Zones
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(MHHW) with Sea Level Rise
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Massachusetts Sea Level Rise and Coastal Flooding Viewer

Interactive maps of coastal flooding areas and community fadilities and infrastructure based on: sea level rise scenarios, Federal Emergency Management A

zones, and hurricane surge models.

Hurricane Surge

FEMA Coastal Flood Zones

1% Annual Chance Flood Hazard (includes
both A and V zones; zoom in to view zone
labels)
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Massachusetts Sea Level Rise and Coastal Flooding Viewer

Interactive maps of coastal flooding areas and community fadilities and infrastructure based on: sea level rise scenarios, Federal Emergency Management A
zones, and hurricane surge models.
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COLLECTE LOCALISATION SATELLITES

- Includes relevant physical processes (tides, storm surge, wind, waves,
wave setup, river discharge, sea level rise, future climate scenarios)

Coast -wide Hydrodynamic
Modeling ( coming in 2018 )

Flood
Probabilities

Flood
Duration Depths

Inundation Winds Waves
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COLLECTE LOCALISATION SATELLITES
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NECSC ..

Northeast Climate Science Center

Future Precipitation
Estimates (Statewide)

Variabl Baseline 2030s 2050s 2070s 2090s
arabie  111971-2000) | (2020-2049) | (2040-2069) | (2060-2089) | (2080-2099)
Total annual ] _ _ _ _
L 47 1n +4.7 1n +6 1IN +7.61n +7.31In
precipitation
# of
days/year
_ _ 7 days 9 days 10 days 10 days 11 days
with precip.
>1in

*Values are based on 90" percentiles across 28 projections, which represents the high end of
the most likely scenario. These are estimates based on model scenarios and are not forecasts
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MA Climate Clearinghouse
/— MACCC (coming in October )
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> MACCC

Massachusetts Climate Change Clearinghouse

Annual Total Precipitation
Download Data
State v Massachusetts v Massachusetts
E n
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oy . C
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Season: Annual ¥ [
a
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zMACCC
‘ Massachusetts Climate Change Clearinghouse

Annual Total Precipitation -
Download Data
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MACCC

Massachusetts Climate Change Clearinghouse
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Riverine Hydrology ( also coming soon )

A Estimating  future  frequency & return
periods for floods (& changes on low-flow
statistics) for rivers & streams

A Projected streamflows based on hydrological
model outputs for 2030s, 2050s, 2070s, &
2090 s for medium (RCP 4.5) & high (RCP
8.5) emissions scenarios

A Return period of 1-yr, 10-yr, 20-yr, 50-yr &
100 -year flood events



Ways to Protect Buildings from Flooding

A Wet floodproofing : allowing water to enter
during flooding

A Dry floodproofing : sealing to prevent
floodwaters from entering

A Barrier system : building floodwall or
levee/berm

A Elevation : raising so lowest floor or
horizontal member Is at or above regulated
flood level (Base Flood Elevation)

A Relocation : moving to higher ground




Wet Floodproofed Home with Basement

First floor i Living area
door
> o
Ground ) Kl [ BFE

f

Furnace and other
-«— tilities relocated to
living area or utility
room addition

Openings /:/;;grade basement

provided to let
floodwaters enter

EEERERN =
-

R o iyt

FEMA 2014



Dry Floodproofed Home

Maximum protection level is 3 feet (including freeboard)

R JJ k Shields for opening

\ Backflow valve prevents sewer External coating or covering
and drain backup impervious to floodwater

FEMA 2014



Home with Floodwall & Berm

VAw
Floodwall is reinforced and anchored
to withstand flood load

Loveo is compacted b

fill with 1:2 or 1:3
slope (for stability)

Sump pump removes seepage Backflow valve prevents /I
and internal drainage sewer and drain backup

FEMA 2014



Interior Retrofits to Lower Repair Costs

A
A

~loors : remove carpeting

Drains : install sewer backflow valve & sump

oump

A Electrical systems : raise wiring, panel

boxes, switches & outlets

A Appliances : elevate water heaters, furnaces

& washers/dryers

A Interior Walls __: cut drywall ~ 1 inch off floor

to prevent mold



Flood Mitigation Assistance

A FEMA Hazard Mitigation Assistance (  HMA ) grant
programs

I Hazard Mitigation Grant Program ( HMGP )
following Presidential Declaration of Major
Disaster

I Flood Mitigation Assistance ( FMA ) program
annually through National Flood Insurance
Fund

A Property owners must apply through local
government

A Hull, Quincy & Scituate have been successful with
these programs



Flood Hazard Management Resources
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Dept. of Conservation &
Recreation (DCR),

— 4., Office of Water Resources
c i Flood Hazard Management

e =
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Homeowner’s Guide
to Retrofitting

Six Ways to Protect Your Home From Flooding

FEMA P-312, 3" Edition / June 2014

Program

' Joy Duperault

State NFIP Coordinator &
State Hazard Mitigation
Officer
joy.duperault@state.ma.us

Eric Carlson
Eric.Carlson@state.ma.us
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StormSmart Communities & Properties
WWW.mass.gov/czm/stormsmart

RelativeCosts (per linear foot of shoreline)
Design& Construction Expected Avg.Annual Avg.Annual
Permitting Maintenance Maintenance Mitigation
Frequency Cost3 Costs
Artificial D & D
& |c?|a SHES S Low Low 1-5yrs. Low None
Nourishment
Controlling Overland Runoff Low Low 5-20yrs. Low None
Planting Vegetation Low Low 1-3yrs. Low None
Bioengineering Coir Rolls on :
J g LowMed. Med.-High 1-3 yrs. LowMed. Low
Coastal Banks
Bioengineering Natural Fiber
L L 1-3 yrs. Low Non
Blankets on Coastal Banks oW oW 3yrs © one
Sand Fencing Low Low 3-5yrs. Low None
Beach Nourishment Med. LowMed. 5-10yrs. Low Low
Rock RevetmentsToe : :
High High 10-20yrs. Low Low Med.
Protection
ACEEEE RIS S ERNIE  Very High  Very High  20-25yrs. Low Med.
HighV.High ~ V.High  2540yrs. Low Med -High

Low: < $200 Medium: $200-500, High:> $5001,000,Very High> $1,000


http://www.mass.gov/czm/stormsmart

The Trustees of Reservations
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Gloucester Salt Marsh [1 Massachusetts Coastal Zone
(as designated by Mass CZM)
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Coastline Ownership

]
OWNER Miles %0 0
Shoreline

Federal 191 8%
State 08 4%
Municipal/Local 252 10%
Trusteesheld CRs 44 2%
Trustees Reservations /6 3%
Other NonProfit/Land 106 4%
Trust

Other Private (mostly CR: 33 1%

Total Miles of Shoreline 800 33%

2450

100%

Total Shoreline



Open Space Ownership

OWNER % of Open Space
Federal 24%
State 12%
Municipal/Local 32%
Trustees Reservations 10%
Trusteesheld CRs 6%
Other NonProfit/Land Trust 13%
Other Private (mostly CRS) 1%

Total Open Space

100%




The Trustees of Reservatio
| MISSON

MISSION

Founded in 1891, The Trustees of Reservations preserve,
for public use and enjoymenproperties of exceptional
scenic, historic, and ecological valneMassachusetts and
work to protect special places across the state.

50,000 acres, including 25,000+ acres on 116 reservations
Open to the public.

Nonprofit conservation organization
1M+ visitors annually, 40,000+ member household



The Trustees of Reservatio
| COASTALRESOURCES

COASTAL RESOURCES

32 Reservations (8,000 acres)

39 Parking Areas

103 Buildings

106 Other Structures

60 miles of trail (320 segments)
158 Cultural Resources points

48 Statelisted Species

Over 100 Vegetation Communities



Old Town Hill
Parcels proposed for DFW CRs

Proposed CRs

Outline of TTOR property

NOAA Sea Level Rise and
Coastal Flooding Viewer

Legend

N 3 ft. Sea Level

Rise
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Halibut Point

GLOUCESTEROCKY SHORELINE

trustees




CoskataCoatue
EJBARRIER BEACH

g
e

g Y
st
——




e
N

s P :
Public Programs

s

':;!,) .
.;'!1

e

""‘".‘—.‘-' g —frg G ”t .~

e

»
.

’

)

Yo

-

-~

I

WORLDS END,

HINGHAM




Financial

CRANE BEACH, IPSWICH




Vulnerablility Assessment
OBJECTIVES

Modeling Vulnerability

Assigning Value and Calculating Risk

ldentifying Top 5 Priorities and Strateqgies

S |30
HOLEGROUP | YEARS




What is vulnerable, what do we value and how are they connected at
different spatial scales? What impact do vulnerabilities (and

adaptations) on TOR properties have on neighboring properties and
communities?

Specific
Wetlands
Crane Beach _v
: = Crane
p Estate/Beach Specific
Great Marsh




Project Background
| OBJECTIVES

OBJECTIVES

Modeling Vulnerability

GIS Data Development
Vulnerabilities for years 2030 and 2070

Probability-based approach for inundation

Primary Sources)

A MassDOT model results (Woods Hole Group)

A North Atlantic Coast Comprehensive Study (USACE)

A Sea Level Affecting Marshes Model (SLAMM) results (CZM i
Woods Hole Group)

A 1zZ0
S | 3
wo?-lOLEGROUP ﬁAgs
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[nundation Winds Flood Flood

Probalnlmu Duratlou Depths Pathways Vilinae Currents




Inundation Probability

CRANE BEACH

2070 Inundation Probability
CT T T T T T

doo o g d g & \06‘0 '\9.;\0 ’S\o 'ég\o ‘,Qa\a \ég\o

2070 Inundation Probability
- «
WOoIOLeGROUP | YEARS



The Trustees of Reservatio
| OBJECTIVES

OBJECTIVES

Assigning Value and Calculating Risk

Assign consequence scores (values) to each coastal resource

Coastal Vulnerability Index (CVI)

For each asset:
CVI = probalbility of flooding x consequence

Rank all assets and prioritize adaptation projects

S |30
WOoOODS N ~
HOLEGROUP | YEARS




The Trustees of Reservatio
| OBJECTIVES

OBJECTIVES

Mission-based Criteria Used in Scoring Asset Values

Natural Resource Integrity and Significance
Cultural Resource Integrity and Significance
Visitor Experience Integrity and Significance
Public Programs
Revenue Impact

Operational Support

S |30
WOODS N ~
HOLEGROUP | YEARS




The Trustees of Reservatio
| OBJECTIVES

OBJECTIVES

1,300+ Assets and Resources Scored for Consequence Values

Roads, Trails, and Entrances

Infrastructure

Buildings

Cultural Resource Features and Landscapes
Vegetative / Natural Community

Priority Habitat

S |30
WOoOODS N ~
HOLEGROUP | YEARS




Coastal Vulnerabllity Index

EXAMPLE

Property Vulnerability Consequence CVI (by Year)
(Probability of Inundation
to Critical Depth)
N

Beach A Property E 1% 5% Prob x Consequence
Habitat B Property F 2% 8% 2 Prob x Consequence
Habitat C Property E 5% 15% 5 Prob x Consequence
Building D  Property G 6% 25% 3 Prob x Consequence

Q [Z0

woons% ot
HOLEGROUP | YEARS




S |30

HOLEGROUP YEARS

Veg Comm|

PriHAB| Veg Comm
—
—
Coskata-Coatue Wildlife Refuge 2030 Coastal Vulnerability Index (CV1)
D Propeny Bound Low Risk Moderate Risk  Hi Risk
undry T &
Veg Comm|
Coskata-Coatue Wildlife Refuge Inundation Probability Coskata-Coatue Wildlife Refuge Total Consequence Score —
77 Veg Comm Low High —
[ 1PriHAB  [JProperty Boundry o %o & ¢ & & 5" 4 47" [ Property Boundry - [

Coskata-Coatue Wildlife Refuge 2070 Coastal Vulnerability Index (CVI)

Low Risk Moderate Risk _High Risk
]Pmperty Boundry [ ] *




.2 30
YEARS

HOLEGROUP

Mashpee River Reservation




