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Introduction

FIRMs and Flood Zone Basics

How are BFEs Determined
e Topography
e Stillwater Elevations (SWEL)
 Wave Height
* Wave Setup
e Runup and Overtopping
e Coastal Structures
* Erosion
Letter of Map Revision Process
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FIRMS and Flood Zone Basics

FIRM — Flood Insurance Rate Map: An informational map prepared
by FEMA to depict the location of SFHAs and associated BFE. Easy to
acquire, not revised frequently.

FIS — Flood Insurance Study: Community specific, compiled flooding

and hazard data that is used to prepare Flood Insurance Rate Maps
(FIRMs). Includes Riverine and Coastal analyses.

SFHA — Special Flood Hazard Area: Defines the area included within

the 100-yr flood event (1% chance of occurrence in any given year).
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FIRMS and Flood Zone Basics

Flood Zones: Areas within the SFHA
with specific connotations and

requirements

e A-Zone: SFHA with wave heights less
than 3’

e LIMWA/Coastal A Zone: SFHA with
wave heights between 1.5 - 3’

e \/-Zone: SFHA with wave heights
greater than 3’
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**Although FEMA does not impose requirements for the LIMWA, the CT Building Code, through
reference to ASCE 24, requires V-Zone type building standards for first floor elevation and
foundation type, as well as, restricts use of structural fill.**
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What is a BFE?

Base Flood Elevation (BFE) is the computed
elevation to which floodwater is anticipated to rise

during the base flood (1% annual chance
occurrence storm). /\\
The BFE can be the stillwater elevation (SWEL) in

cases of inundation or the highest elevation of the
wave CREST or the wave RUNUP in coastal cases.

Base Flood Elevation (BFE)

BFE sets the criteria for floor elevation and other
structural design and siting requirements
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Critical Data Needs to Determine BFEs

Topography

Transect Location

Stillwater Elevation (SWEL)

Wave Heights

Wave Setup, Runup & Overtopping
Coastal Structures

Erosion
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Topography

Airborne LiDAR (Light Detection and Ranging)

Aerial Topographic Surveys
NOAA Data ~
USGS Maps

P
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Transect Location

Transects location determined

MAP SCALE 1" = 500'
0 500

e Topography
e Bathymetry
 Shoreline orientation

PANEL 0557G

FIRM

FLOOD INSURANCE RATE MAP

e Land cover data

FAIRFIELD COUNTY,
CONNECTICUT
(ALL JURISDICTIONS)

PANEL 557 OF 626
(SEE MAP INDEX FOR FIRM PANEL LAYOUT)

1 CouTns

e Shoreline typology (beach,
dune, structure, bluff, etc.)

MUMBER  PANEL  SUEFIX
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FAIRFELD. TOWN G

Specific wave height analysis
performed along each transect

MAP NUMBER
03001C0557G

MAP REVISED
JULY 8, 2013

Federal Emergency Management Agency

BFEs interpolated between
transects based on contour
data
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Stillwater Elevation (SWEL) — e
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Wave Height Determination

Based on:
 Fetch

e Distance over which wind
blows to form wave

 Wind Speed
 ASCE/Building Code Wind ‘
Maps i

e Statistical analysis of
airport observations
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Figure CC-4 (Continued)
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Wave Height Determination
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Wave Heights — Transformed (Shallow Water)

Deep water wave is transformed as it approaches shore due to

friction
| L =]
Wave “breaks” when depth is 0.78 of the wave height | Wavecrest(=BFE)
e Hbh=0.78d 05540,
H,=0.784d,,,
. . 'Er.:lﬂ'
* Hb = Breaking Wave Height ~ p=—dfesssem——mmmg-do—oao - - -~~~
e d = Water Depth Wave trough
l"lﬂ'-:l
+3.8’ of water depth required for 3’ wave height
(i
o o A e
Eray 100-year stilwaler slévation in feet above datum
H, Wave haight [distance from wave rowgh o wave crest)
drgp  100-year stilwater depth
G5 Lowest sroded ground elevation
L Wavaelangth (crest 1o crast)
BFE = E,,, + 0.554,,,
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CHAMP — WHAFIS Output
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WHAFIS Results
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Wave Setup

An increase in the SWEL against a barrier (dunes, bluff or structure) caused by breaking waves.
It’s the super-elevation of water surface due to waves propagating to the shore.

Setup is added to the SWEL in determination of overland wave transformation (WHAFIS) but
not to wave runup or dune erosion calculations.

Wave setup can be a significant contributor to total water level; anywhere from a few inches to
several feet.

Wave Setup
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Wave Runup

Wave Runup - Vertical height above surge elevation that water will rush due to waves.
Significant factor on bluffs, dunes, and manmade structures.

Several approved methods based on shoreline condition (sandy beach) or structure type and
slope.

Zane VE Zone AE

/ Horizontal Profile
: f{

" Base Flood Elevations
: ™, P Stillweater _/\_\ : 3FT
- b
Elevation Wave Crest Profile AN
i e

100 Year Sfillwater Level

/— Limit of Wave Runup

V-Zone Limit —a=
Without Runup

I"‘":B'we E”"@fupe
=]

R: Wave Runup Dimensicn

Sowrce: FEMA, 2003

Sowrce: FEMA, 2003
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Wave Overtopping

Wave Overtopping — Occurs when the elevation of wave runup exceeds the crest height of the
barrier, bluff or dune.

Table D-7. Suggestions for Interpretation of Mean Wave Overtopping Rates

016 Order of Magnitude Flood Hazard Zone Behind Barrier

<0.0001 cfs/ft Zone X

0.0001-0.01 cfs/ft Zone AO (1 ft depth)
0.01-0.1 efs/ft Zone AO (2 ft depth)
0.1-1.0 cfs/ft Zone AO (3 ft depth)

30-ft width”™ of Zone VE
=1.0 cfs/ft* (elevation 3 ft above barrier crest).
landward Zone AO (3 ft depth)

*With estimated E 17 much greater than 1 cfs/ft. removal of barrier from transect representation may be appropriate.

“Appropriate inland extent of velocity hazards should take into account structure width, incident wave period or
wavelength, and other factors.
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Coastal Structures

Structures can impact the location of flood zones

and elevation of BFEs
e Examples:

e Seawalls

e Bulkheads

* Revetments

* Dunes

e Vegetated Slopes
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Coastal Structures

Any structure considered in the modeling of BFEs must be designed
or certified to resist the 100-yr event

e Certification of existing structures can be difficult without
information regarding:

e Original design
e Material properties
e Soil characteristics

If structure cannot resist 100-yr event then it must be “failed” and
modeled based on a modified slope.

The BFE will be mapped to the more conservative case of structure
“intact” or “failed.”
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Coastal Structures

Can be very effective when properly designed

However....unintended consequences must be considered
fzonevic]
EMiTrea |

* Runup ZONE VE

* Overtopping EL. +24

e Scour

ZONE VE
EL. +20
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Erosion

Pre-Storm Post-Storm
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Erosion

« Why is this so critical for flood hazard mapping?

Loss of soil on beach

Deeper water at same location

Higher Wave

Higher BFE
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Erosion

Dune Removal

Coastal dunes shall be reviewed to

determine if there is 540 sf/ft of volume 100 Year Stkvater Elevation
available
knumTu

Volume Dune Retreat
>540 sf/ft

Initial Beach Profile

........... Changed Segment
(Eroded Profile)

Dune

Present Volume Dune
<540 sf/ft

100-Year Stillwater Elevation

Removal

Figure D-6. Schematic Cases of Eroded Dune Geometries with Planar Slopes
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Summary of Coastal Modeling

Topography

Transect
Location

Coastal Stillwater
Structures Elevation

Wave Setup,
Runup & LCLE
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How Accurate are the FIRMs

Mapping performed on a Community wide basis
Subject to interpretation and interpolation

Selection of study transect locations and site
specific topography can dramatically impact

mapping

i
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How Accurate are the FIRMs

Accuracy of LIDAR topography different than on a LAY Fomiee D
site specific basis T N o

Grade as ; : ¥ s
low as El. ¢ B Rodfley” | B9
+7'+/-
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Letter of Map Revision (LOMR) Process

FEMA acknowledges limitations in its mapping processes

Allows an owner/community to revise the maps on a variety of
grounds:

e Quality of topography/bathymetry used in models

e Validation of models using historical flood events

e Selection of flood events modeled

e Parameters used in models

e Methods of combing water levels from individual simulations

 QOverland wave hazard modeling
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Letter of Map Revision (LOMR) Process

Used in situations where structures or modeling differences result in
changes in BFE and/or location of the boundaries of the SFHA

Significantly more complicated process than a LOMA

Examples of applicable situations for LOMR

e Existing structure, able to withstand forces associated with 100-yr
event is not modeled in FEMA analysis

* |Interpolation between FEMA transect is not appropriate due to
site conditions

Requires:
e Site specific topography
e Site specific analysis and coastal modeling
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COASTAL ENGINEERING

Thank you,
any questions?

= Lo " | e

611 ACCESS ROAD, STRATFORD, CT 06615 | (203) 377-0663 | WWW.RACECOASTAL.COM



	Slide Number 1
	Introduction
	FIRMS and Flood Zone Basics
	FIRMS and Flood Zone Basics
	What is a BFE?
	Critical Data Needs to Determine BFEs
	Topography
	Transect Location
	Stillwater Elevation (SWEL)
	Wave Height Determination
	Wave Height Determination 
	Wave Heights – Transformed (Shallow Water)
	CHAMP
	CHAMP – WHAFIS Output
	WHAFIS Results
	Wave Setup
	Wave Runup
	Wave Overtopping
	Coastal Structures
	Coastal Structures
	Coastal Structures
	Erosion
	Erosion
	Erosion
	Summary of Coastal Modeling
	How Accurate are the FIRMs
	How Accurate are the FIRMs
	Letter of Map Revision (LOMR) Process	
	Letter of Map Revision (LOMR) Process	
	Slide Number 30
	Slide Number 31
	Slide Number 32

