Land Subject to Coastal Storm Flowage
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Definitions/Terminology

A Land subject to coastal
storm flowage: means land
subject to any inundation
caused by coastal storms
up to and including that
caused by the 100-year
storm, surge of record or
storm of record, whichever
IS greater. (310 CMR
10.04)

A 100 year storm = storm |
having a 1% chance of -
being equaled or N\
exceeded in a given year.




Definitions/Terminology

A Special Flood Hazard Area means the area of land in the
flood plain that is subject to a 1% chance of flooding in
any given year as determined by the best available
Information, including, but not limited to, the currently
effective or preliminary Federal Emergency Management
Agency (FEMA) Flood Insurance Study or Rate Map
(except for any portion of a preliminary map that is the
subject of an appeal to FEMA) for Land Subject to
Coastal Storm Flowage, the Velocity Zone as defined in
310 CMR 10. 04, e
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FEMA Flood Zone Definitions

Zone VE (V1-30) T Areas of 100 -year coastal flood with velocity
waves

U Wave height 3 feet or greater

U Wave runup depth 3 feet or greater

U Within primary frontal dune (first dune landward of the beach)
Zone AE (A1-30) T Areas of 100 -year flood; flood elevations

U May be coastal or riverine
U Coastal can contain up to 2.9 feet wave height
U Coastal flood elevations at top of wave envelope

Coastal A Zone ( MoWA) i Portion of the A Zonewith1.5 1T 3. 00
waves.

U Separated from the rest of the A Zone by the LIMWA
ZoneAOiTnOverwasho areas with flow d

U Generally coastal with sloping ground
U Flow velocities can vary greatly
U Flow paths are typically not well defined

Zone A 1 Areas of 100 -year flood; NO flood elevations given
Shaded Zone X ( B) T Areas of 500 -year flood
Unshaded Zone X (C)T n Areas of mini mal fl oo



Coastal A Zones

A Coastal A Zone is a subset of the A Zone,
separated from the rest of the A Zone by the
Limit of Moderate Wave Action (LIMWA)

AArea where waveiBeD@ght s

A FEMA has determined that buildings built to
traditional A Zone standards receive structural
damage under these conditions.

A MA Coastal A Zone Maps refine the delineations
on the FIRMs to reflect the most current FEMA
guidance for mapping Coastal A Zones.

A The proposed building code adopts more
stringent standards for Coastal A Zones.
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Flood Insurance Rate Maps
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MassDEP and Conservation
Commissions should:

A Rely on MGL Ch 131, Sect 40 to establish
authority. 1 N person shall remove, fill, dredge
or alter any. . .|l and subj
fl owage. . . O

A Presume that LSCSF performs functions for the
storm damage prevention and flood control
Interests

A Assess how LSCSF functions at a project site

A Consider whether the project adversely impacts
these functions and interests, and

A Impose conditions to contribute to the protection
of the Interests.



Storm Damage

Nantucket




LSCSF functions to:

A Slow down flood waters, allow them to flow across a natural
landform surface, and provide frictional resistance, thereby
reducing their energy and destruction potential.

A When flood waters encounter obstructions, channelization of
flood waters and storm-wave overwash occurs, increasing
velocity and volume of flow to adjacent or landward areas.

Scituate



LSCSF Function

AAllowing water to flow
unimpeded under elevated
buildings increases energy
dissipation.

ASolid foundations deflect, reflect
or redirect waves and flood
water, channeling more water
flowing at higher velocities onto
adjacent resource areas,
properties and public roads.
AElevating the lowest structural
member above the FEMA Base
Flood Elevation to account for
sea level rise increases storm ===
damage and flood control
functions of LSCSF.
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Function: Buffer Wave Action &
Dissipate Energy

Low energy waves — build beach

Sand Movement

N

Storm waves — erode heach




Function: Slow Down Flood Water

Characteristics important for this function:
ASlope, soil characteristics, vegetation, erodability, permeability.

Reduces energy and destruction potential, protecting landward
areas.

Rockport




Function: Allow Flood R A\
Waters to Spread v E & N
Over a Wide Area f‘a '

Sediment transport reduces e
energy and storm damage A Y.

Source: Google .



LSCSF functions to:

A Allow flood waters to be
detained, absorbed into
the ground, or
evaporated into the
atmosphere.

A Protect the land from
storm erosion by
providing a substrate for
vegetation that helps to
stabilize sediments and
slow down floodwater.




Reduced Function - Increased storm damage




Projects can diminish LSCSF functions:

Buildings on solid foundations and impervious surfaces in the
floodplain may channel flood waters, with a higher velocity of
flow to adjacent areas .

Reducing vegetation and pervious areas reduces surfaces that
can detain, absorb, slow, or evaporate waters, thereby
changing the drainage characteristics in a manner that could

cause increased flood damage on adjacent properties.




Obstructions to Flow: channelizes flood
water, increase velocity of water




Flow Channels: Findings from FEMA
Hurricane Sandy Report

S the nsland

Direction of water flow
from ocean side to bay side




Impacts of Flow
Channelization

Flood Hazard Data: FIRM = Zone AE (5 feet)
ABFE = Zone V (10 feet)
Sandy floodwater elevation = 7 feet NAVDES

House washed into the bay at the site

(San washod bayward of tho tanc (0, Wik Sy S8 of flow channel A
s = S . L TR

e

Flood Hazard Data: FIRM = Zone AE (5 feet)
ABFE = Zone V (10 feet)
Sandy floodwater elevation = 7 feet NAVDES

Undermined house with damaged foundation
between flow channels B and C.



Impacts of Flow ‘ ;«
Channels

Undermined house south of flow
channel D.

Flood Hazard Data: FIRM = Zone AE (5 feet)
ABFE = £one V (10 fest)
Sandy floodwater elevation = 7 feet NAVDSS




Coastal Engineering Structures

A Coastal engineering
structures often deflect,
reflect and redirect storm
waves, affecting adjacent
properties and landward
areas with wave energy,
overwash and floodwaters.

A Erosion occurs seaward of
the structures as a result
of the wave reflection, and
overtopping damages
buildings and causes
erosion landward of
structures.




FEMA Hurricane Sandy Findings

Buildings within 10-20
feet of shore-parallel
erosion control structures
(e.g., seawall, bulkhead,
revetment), overtopped
by storm waves and/or
surge during Hurricane
Sandy were damaged,
even when the erosion
control structure
survived.

Flaad Hazard Data: FIRM = Shadad fone X
ABFE =Zona V | 1b1e-a'r
Sandy floadwater elevation = 13 fest NAVDER

Flood Hazard Data: FIBM = Zone X
ABFE = Zane A (11 feet)
Sandy loadwater elevation = 11 fee! NAVDER




Coastal Engineering Structures

Best management practices should be used to reduce
wave reflection, overtopping, and damage landward of
and adjacent to coastal engineering structures.

Aeep the CES as
far landward as

possible ¥ . -
Aaddress sources of S g

upland runofft. “ ﬂm””””T—]
ASloping structures ot ekl - ..-; _

dissipate wave
energy better than
vertical structures.
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CES Best Management Practices

A Maintain the level of
the beach seaward
of the structure.

A Break the cycle of
bigger structures.




