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Overview

* Florida Statute Defining SLIP
* What is a SLIP Study?
* SLIP Website Demo

* Sample Calculation
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New Florida Statute — 2020 - Section 161.551

* SB 178 passed by FL Legislature in 2020 session with bipartisan support
* Applies to state-financed major construction
* Location it applies: the Coastal Building Zone
* DEP to develop a standard for a sea level impact projection (SLIP) study
* SLIP studies to be published on DEP website
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What is a SLIP Study?

* Uses a systematic, interdisciplinary, and
scientifically accepted approach in the natural
sciences and construction design

* Assess the flooding, inundation, and wave
action damage risks relating to the coastal
structure over its expected life or 50 years,
whichever is less

* Provide the average annual chance of
substantial flood damage over the expected life
of the coastal structure or 50 years, whichever is §
less

* Provide alternatives for the coastal structure's
design and siting
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FDEP’s Requirements for SLIP Tool Website

* #1 — User-friendly

* Mapping tool for viewing by general public
> lllustrates risks using credible data
» Informative in nature

* SLIP Report Creation
» Secure sign-in for public entities
» Minimal inputs needed by user
» Quick generation of SLIP Report
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Homepage: www.floridadep-slip.org

Florida Department of Environmental Protection Home Leamn ™ Contact

Sea Level Impact Projection Study Tool

Determining risk for Florida coastiine construction projects

—_—

The purpose of the Sea Level Impact Projection (SLIP) Study Tool is to facilitate the conduction of SUP studies for state-funded construction within the coastal
building zone in accordance with Section 161.551, F.5.

Adaptation

Learn about adaptation
strategies for your
construction projects.

Section 161.551, F.5.

Learn more about the
Florida statute that
mandates SLIP studies,

SLIP Studies

Leam how to create a SLIP
study report using this
website and se2e published
reports.

Continue Continue

Continue

¥\ SLIP Map



http://www.floridadep-slip.org/
https://www.floridadep-slip.org/
https://www.floridadep-slip.org/

Public View: Map

Disclaimer

® Florida Department of Environmental Protection makes no
warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed,or
represents that its use would not infringe privately owned rights.




Public View: NOAA SLR Viewer

Use the tools below to view base
map and coastal flooding spatial data.
Required SLIP Study Areas

«we Coastal Building Zone @

Coastal Layers

Sea Level Rise

NOAA Regional Scenarios
Flood Zones

High Tide Flooding

Wind Zones

Terrain

ECRNQO<N
OO0

Wildlife Index

None / Clear Layers

Sea Level Rise

Use the vertical slider to

simulate water level rise, the

resulting inundation

footprint, and relative

depth. bort-~-Bilodl

Low-lying inland areas
prone to flood at selected
sea level rise scenario

Water levels are relative to &
local Mean Higher High o

Water Datum. Areas that are

hydrologically connected to

the ocean are shown in

shades of blue (darker blue

= greater depth).
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Public View: Coastal Building Zone Definition

Coastal Building Zone

Coastal Building Zone
Description

This polygon depicts the possible extent of the Coastal Building Zone (CBZ) of the state of Florida, based on
the Florida Statutes s. 161.54 Definitions and s. 161.55 Requirements for activities or construction within the
coastal building zone. The criteria to define the extent of the zone varies, depending whether there is a
Coastal Construction Control Line (CCCL) in the area or not, and whether it is in the mainland or in a coastal
barrier island. Coastal barrier islands were defined as geological features surrounded by marine waters
fronting the open waters of the Gulf of Mexico or the Atlantic Ocean, not separated from the mainland by
artificial channelization. The criteria used to delineate the boundaries is detailed below:

Mainland Areas with CCCL - Limits cover from the Mean High Water (MHW) line to a line 1,500 feet
landward from the CCCL. The distance was measured perpendicular to every segment of the CCCL, with the
CBZ boundary being the line formed by connecting the landward-most point of all measurements taken.
Coastal Barrier Islands with CCCL - Limits cover from the MHW line to either a line 5,000 feet landward
from the CCCL measured perpendicularly, or the entire island, whichever is less. Smaller islands attached to

the main island were considered part of the coastal barrier island when delineating the CBZ area.

Mainland Areas without CCCL - Limits cover all the land seaward from the most landward boundary of the
velocity zone (V-zone) fronting upon the Gulf of Mexico or the Atlantic Ocean.

Coastal Barrier Islands without CCCL - Limits cover from the MHW line to the landward boundary of the
island. All land area in the Florida Keys located within Monroe County is included in the CBZ.

161.54 Definitions.
https://m.flsenate.gov/Statutes/161.54

161.55 Requirements for activities or construction within the coastal building zone.




Data Sources in SLIP Tool

* NOAA Sea Level Rise viewer

Search Data.Gov Q

* NOAA Regional SLR Scenarios == OATA GOV TR+ RSOURCES STRREGY DEVEIOSERS CONTACT
* NOAA High Tide Flooding Estimates  [SSEs s s -

Order by:

* FEMA Storm Surge Flood Depths

( 1% a n n u a I C h a n Ce to 10% a n n u a I Yc.u aresearchinginthelistcf’d’a-t-asets‘Shnw results in entire Data.gov site.
C h an Ce) ::‘Mm . 26,002 datasets found for "sea level rise"

Sea-Level Rise Viewer

State of California — Authoritative California State Lands Commission data along with

[ updated databases of planning documents, datasets from s variety of organizations, and
FEMA Special Flood Hazard Zones

° F L B ° | ° IVI ° W ° Projected Sea Level Rise
u I I n g O e S - a X I I I I u I I I I n S City of New York — Geodatabase of projected sea level rise based on models released by New
Map tiles &

York City Panel on Climate Change (NPCC). Data includes the 10th, 25th, 50th, 75th and
il Data by OpenStreetMap, under 90th

USACE Depth Damage Functions o

Climate €Z) Sediment Data from the Continental Rise (ZIMMERMANT72 shapefile)

Local Government a Department of the Interior — Short cores were collected on the continental rise off Georges

: Bank. The character of the sediments and measured bottom currents show that the Western
daptation Ivieasures

Topic Categories
2P | vme | zip | WL [ i |

VA AV 4
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Public View: Regional SLR Scenarios (localized)

Required SLIP Study Areas

=== Coastal Building Zone

Coastal Layers

Bl Sea Level Rise

NOAA Regional Scenarios
Flood Zones

High Tide Flooding

Wind Zones

Terrain

EOEROR

Wildlife Index

None / Clear Layers

Use the tools below to view base

map and coastal flooding spatial data.
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Public View: FEMA Flood Hazard Layer

Florida Department of Environmental Protection Learn ¥ Contact . ' ! "'ap ; @

Search by Address

Use the tools below to view base \ (El
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Public View: NOAA High Tide Flooding

A
Home Learn ¥ Contact ’3 SLIP Map @

Use the tools below to view base Search by Address Q

map and coastal flooding spatial data. High Tide Flooding

Required SLIP Study Areas
High Tide Flooding
=== Coastal Building Zone @
Annual occurrences of tidal flooding
Coastal Layers —exceeding local thresholds for
minor impacts to infrastructure—
Bl seaLevel Rise have increased 5- to 10-fold since
the 1960s in several U.S. coastal

Q NOAA Regional Scenarios o . )
cities. The changes in high tide

"] Flood Zones @ flooding over time are greatest
where elevation is lower, local RSL

- Hio T s g @ rise is higher, or extreme variability is

Wind Zones O less.

[ Terrain @ In a sense, today's flood will become

E wildlife Index @ tomorrow’s high tide, as sea level

rise will cause flooding to occur
None / Clear Layers more frequently and last for longer
durations of time.

The red layer in the map represents
areas currently subject to tidal
flooding, often called “recurrent or
nuisance flooding.”
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Public View: Wind Zone

0 Florida Department of Environmental Protection

+

Use the tools below to view base

latiesburg
Wind Zones -

100 km
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map and coastal flooding spatial data.
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Public View: Terrain Elevation

Home Learn ™ Contact

Search by Address

Use the tools below to view base

map and coastal flooding spatial data Terrain

Required SLIP Study Areas
This dataset represents ground

=== Coastal Building Zone @ elevation.

0

Coastal Layers

ll Sea Level Rise

© NOAA Regional Scenarios
Click on the map inside the Coastal

Building Zone to identify the

"1 Flood Zones
elevation.

I High Tide Flooding
Wind Zones The ground elevation is used to help
7 determine flood risk to new and
[__| Terrain o - ;
existing structures. Darker areas Terrain Elevation |
] wildlife Index represent lower ground elevations
which put structures at a higher risk
Nl .f,gr

4.42 ft (NAVD88)

OOOOOEO

None / Clear Layers of damage during storm events.
Hg

-82.93957 W, 27.95650 N




Public View: Wildlife Index

Use the tools below to view base

Required SLIP Study Areas

®

Coastal Building Zone

Coastal Layers

Sea Level Rise

NOAA Regional Scenarios
Flood Zones

High Tide Flooding

Wind Zones

Terrain

IR BN |
QOOOEOOO

Wildlife Index

None / Clear Layers

map and coastal flooding spatial data.

Learn ™

Wildlife Index

NFWF (National Fish and Wildlife

Foundation)

Description: The National Fish and
Wildlife Foundation (NFWF) used the
following sources to create a
comprehensive database of Aquatic
and Terrestrial Indices: Nation
Oceanographic and Atmospheric
Administration (NOAA) Marine
Fisheries Services, Audubon, BirdLife
International, and NatureServe. NFWF
compiled data from these sources to
create an index of priority species and

their habitats.

A wildlife index of high value
represents watersheds where the most
priority species and their habitats are

present.

Website:

-86.74036 W, 31.33016 N
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Signed-in User: Create SLIP Report

Home Learn ¥ Contact €\ SLIP Map @

Use the tools below to view base =9 v : Search by Address

map and coastal flooding spatial data. Create Report

SLIP Study Tool
You have activated the

“Create Report” tool. In order : )
to create a new SLIP Study Create SLIP Study Report

report use the map pane to You have chosen to create a Sea Level Impact
Projection (SLIP) Study Report for the location

s g . specified below. If you wish to continue, you will
exact proje‘:t location. Click be directed to a new page to input important

on the desired project area parameters to be considered for the report.

on the map and the "Create

Report" form will pop up.
Enter the required

information and click “Create

Report".

Required SLIP Study Areas the right to zoom into your

©

=== Coastal Building Zone

Sea Level Rise

NOAA Regional Scenarios
Flood Zones

High Tide Flooding

Wind Zones If you would like to cancel
the "Create Report” process,
click "Cancel Report" on the
left side of this page.

Terrain

QOO

Wildlife Index

None / Clear Layers

Iil IIIII]%




Signed-in User: SLIP Report Inputs

Florida Department of Environmental Protection Home Learn ™ Contact

Create SLIP Study Report

*Denotes required values

*Project Name:

Bonsteel Park Viewing Platform v @
*County:

Brevard County v @
*Category:

Vertical (building) v ©®
*Risk category:

Risk Category | v ©

Critical Elevation (ft NAVD88):

14 ®

Construction Start Year:

2022 ®

Expected Life (years):
40 ©

Estimated Construction Cost (3):

30000 ®

Create Report




Signed-in User: Waiting for the SLIP Report

Please wait while we pull data for the report...

C

Getting stillwater information...




Signed-in User: SLIP Report

Potential Beneficial Adaptation Strategies

Based on the results of the SLIP Study, the following adaptation strategies may be beneficial to consider in the construction design. These are not
recommendations, merely standard strategies used to mitigate risk.

Back to Map Export/Print

H . Build on Partially Elevated Areas Solution Timeline  Long Term
Sea LEVEI impaCt PFDJECtIOI"I (SL[P) StUdy Report Sea level varies based on the rate of sea level rise relative to land Seale  Micro
elevation in a particular location. It amplifies near-term Adaptation Infrastructure Hybrid
. . . ‘JU|HEI’?|}I|I1¥ to sto.rm. surge and.mcreases long-term ﬂoocfi gnd Degres of Protection Medium
Project name Test Project + inundation risks. Building on partially elevated areas can mitigate - Csoser s
. tive Cost (5, 55,
County Charlotte County and reduce these ricks. stetive Cost [ !
Coordinates -82.07294 W, 2642658 N St James City
Project category Vertical Check Valve / Non-Return Valves Solution Timsline  Intermediate
Risk category Rizk Category Il e.-w . 8 A check valve or non-return valve can be installed in pipes that Sesle Macro
Construction start year 2023 are vulnerable to backflow during various flood conditions. The Adaptation Infrastructure  Gray
) valve will work by blocking the flow of water if it is entering in the ) .
Expected life (years) 40 L . . . . Degres of Protection  Medium
e, wrong direction. This will help with flooding control, standing . s s osss ses
i I elative Cost (; ]
Estimated Construction Cost (£) $1.250,000 Sl water control, and water quality issues. Different size and shape T
Critical elevation (ft NAVDSS) 7 s Garmin, USGS, Infermap, INGREMENT F. NRCan, Esri Japan valves can be used, as needed.
Organizat ion Taylor Engineering Inc METI, Esri China (Hong K Es=xi Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors,
! ' and the GIS User Community Projects:
Report Date 1/31/2022, 3:36:31 PM rojects:
R1928 - 5t. Augustine Stormwater Outfall Resiliency Retrofit
Elevated Flood Wall / Flood Gate solution Timeline  Long Term
A flood wall can be constructed to protect individual buildings or Sesle Macro
Results facilities against flooding. Flood walls can either be permanent or Adaptation Infrastructure  Gray
dismountable depethng on short or long-term goals. Sometimes Degres of Protection High
. flood gates are built in a flood wall to create space for roads.
Average Annual Chance of Substantial Flood Damage: 3.77% Relztive Cost (3, $5, §55) 588

These gates are only closed during a flood event.

. Resources:
Metric Value FEMA, - Floodwall with Passive Floodgates Signals Commitment
v FEMA Flood Hazard Zone AE
Base Flood Elevation (ft NAVDA&S) 10
' . .. ... Terrain Elevation (ft NAVDSS) 258 F!ood Barriers (Passive or. A.cti\re] - B Solution Timeline  Intermediate
A X ) Flood barriers are used around a building or its utility Scale  Micro
Int-High Sea Level Rise (year 2060) (ft NAVDES) 2.26 ) ]
Moderate ) components to protect from flooding. Flood barriers can be Adaptation Infrastructure  Gray
Wind Zone (mph) 180 categorized as either passive or active devices. Passive flood i . '
R B X Degree of Protection Medium
barriers operate automatically during a flood or storm event and ) _ )
Relative Cost (3, 83 835) g8

Average Annual Chance of Substantial Flood Damage (AACSFD) is calculated using NOAA sea level projections, FEMA coastal storm
surge events, and associated wave heights. This flood risk probability does not include high-tide flooding, precipitation (stormwater), or

riverine flooding.

do not require any human intervention or power source. An
example of 2 passive flood barrier is a floodwall or levee, Active
flood barriers require warnings in advance to deploy during a
flood or storm event. This strategy is of limited value when flash
floods are frequent. FEMA recommends passive flood barrier
devices when planning and building.




Signed-in User: SLIP Report

Regional Sea Level Rise Scenarios

Potential Public Safety and Environmental Impacts

Based on the results of the SLIP Study, consider the following potential public safety and environmental impacts:

Flood Risk
When factoring in the flood zone, base flood elevation, terrain, and sea level rise trends for the project location, a moderate flood risk is present.

Wind Risk
The project location was found to be located in an area of high wind risk with a maximum wind speed of 180 mph. There is potential risk from flying

debris.

Explosion Risk
The high wind risk in this project location may contribute to a higher risk of explosion due to potential downed powerlines.

FEMA Flood Hazard Information

Flood Zone AE

Zone subtype

Static BFE (ft NAVDEE) 10
Vertical Datum NAVDES

o
B Leafiet | © Esri, FEMA

The base flood elevation (BFE) is provided in MAVDES for VE, AE, and AH special flood hazard zones.

NOAA Regional Scenarios (ft NAVDSE)

Scenario 2040 2080 2080 2100
Low 0.25 0.55 0.82 1.02
Intermediate Low 0.28 0.78 113 148
Intermediate 0.1 1.50 243 348
Intermediate High 1.07 2.26  3.83 5.72
High 143 311 5.31 8.07
Extreme 1.69 373 6.53 10,08

Leaflet | Tiles @ Esri — Source: Esn, i-cubed, USDA, USGS. AEX, GeoEye, Gelmapaing, Atrogrid,
IGN, IGP, UPR-EGP, and the GIS User Cammunity

The five relative sea level rise (RSL) scenarios shown in this report are derived from MNOAA Technical Report MOS CO-0PS 083 "Global and regionsal s2a level rise scenarios far the United States”™

uzing the same methods as the USACE 5=z Level Rize Calculstor. These new scenarios wers developed by the Ses Level Riss and CToastal Flood Hazard Scenarios and Tools Intsragency Task
Force, jointly comvened by the LS. Global Change Research Program (USGCRF) and the Mational Ocean Coundil as input to the USGCRP Sustained Asssssment process and dth Mationa| Climate
Azzeszment. These R5L scenarios provide 2 revizion to the (Parriz et al, 2012) global scenarios which wers developed as input to the 2rd Mational Climate Azsessment.

These REL scenarios begin in year 2020 and take into account global mean sez level rise (GMSL), regional changes in ocean circulation. changes in Earth's gravity field dus to ice melt
redistribution, and local vertical land motion

Regional Scenario Curves
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Signed-in User: SLIP Report

NOAA High Tide Flooding Information

High Tide Flood Days by Year

o o [ Sere

400

Flond Days per ‘aar

EESPSFESS

High Tide Flood Days by Year
Year Low Int-High Extreme
2021 2 T 14
2040 5 17 283
2070 43 365 385

Annual ocourrences of tidal flooding—eceeding locz| thresholds for minor impaces o infrastructure—have increased 5- to 10-fold since the 1960s in several U5 coastal cities. The changes in
high tide fleoding over time are grestest whers slevation is lowern local REL rise is higher, or extreme varizbilizy iz less.

I 3 senzs, todsy's flood will becoms tomarrow's kigh tide, a5 sea level rise will cause flooding to ocour more freguently and last for longer durations of time.

Wind Zones

Metric Value T

Maximum Wind Speed 180mph
Leafiet | Sources: Esi, HERE, Garmin, USGS, Intermap, ICREMENT P, NRCan, Exsi Japan,
METL Exri Chira {Hong Kong). Esri Korea, Exri (Thailand), NGCC!\(c) OpenStreetMan
contributars, and the GIS User Cammunity, UF Geaplan

Terrain

Metric Value
Elevation (ft) 3.58
Vertical Datum MNAVD 88

Leafint | Powered by E=ri | © Esri, FEMA

Thiz terrain glevation iz derived from the [atest compilation of terrain dats from MOAA This datasst containg the best publicly svailzble terrain data im 3 2m resolution.

Design Alternatives

The selection of a construction project location involves a considerable number of factors, including but not limited to regulatory issues, engineering,
and logical decisions. The SLIP Study Tool may be run multiple times with different project locations and critical elevations, to achieve a desired
result. Please use the SLIP Map aleng with the Coastal Hazard layers to assist you in selecting the optimal location. Review this report and assess the
risks which may be mitigated by changing the design parameters, then run the SLIP Study Tool again.




Public View: Adaptation Matrix

CATEGORY HORIZONTAL (Construction other than a Building) VERTICAL (Building)
Road Road Utilities Utiliti
SUB-CATEGORY [lIZZF LT (Non- Parking Lot Bridge (Below S

(Elevated)

Route) Evacuation) Grade)

Substantial
Hazard to

Low Hazard
Structures
to Human
Life in the

Event of

not in
Human Life

DESCRIPTOR

Categories/|,

I, or IV inthe Event

Failure of Failure

Build on Partially Elevated Areas

Check Valve | Non-Return Valves

This columns
overrides all
others

Location: ifon
the open
coast (within
the VE zone)

Essential

Facilities

Not an option

Elevated Flood Wall [ Flood Gate

Flood Barriers (Passive or Active)

Flood Damage-Resistant Materials

Living Shoreline

Raising Land

Reduced Paved Surfaces

Not an option

Utility Elevation

Foundation Flood Vents

Elevate Finished First Floor

Relocate Structure

Dune Restoration [ Beach Nourishment

Wetland Restoration /| Retention Pond

Floodable Park [ Water Square

Increase Plantings

To address the added wave
hazard, more stringent
building practices are
required in Zone VE, such as
elevating a home on pilings so
that waves can pass beneath
it, or a prohibition to building
on fill, which can be easily
washed away by waves.
https://www.fema.gov/flood-

maps/coastal/insurance-rate-
maps




Public View: AACSFD Sample Calculation

AVERAGE ANNUAL CHANCE OF SUBSTANTIAL FLOOD DAMAGE SAMPLE CALCULATION

The FDEP Sea Level Impact Projection Study (SLIP) webtool calculates average annual chance of
substantial flood damage to a coastal structure. Applying existing regional study data provided by FEMA,
MOAA, and USACE, the calculations account for sea level rise as well as for storm surge and waves due to
tropical cyclones. Structure-specific user input allows the webtool to identify an elevation threshold at
which substantial damage would ocour and calculate the average annual probability of water level

reaching that elevation.

The input data must meet several requirements to return a valid result:

- The first floor elevation of the structure must exceed the terrain elevation.
- The structure placement must fall within the inundation extents defined by the FEMA 0.02%

annual chance floodplain.

- The water level at which substantial damage would occur must not exceed the FEMA 0.02%
annual chance water level; that is, the tool does not extrapolate water levels at frequencies

lower than 0.02%.

The following example at Sand Key Park in Clearwater Beach, FL demonstrates the calculation for finding

average annual chance of substantial damage:

INPUT DATA
User-defined input:
First floor elevation
Terrain:
Topographic elevation
FEMA Coastal Flood Insurance Study data:
FEMA Base Flood Elevation
FEMA 0_2%: annuzl chance stillwater level
FEMA 1% annual chance stillwater level
FEMA 2% annual chance stillwater level
FEMA 10%: annuzl chance stillwater level
Sea Level Rise:
End year of structure design life

NOAA Intermediate-High SLR

775 ft-NAVD

£.99 ft-NAVD

12.00 f-NAVD
11.94 f-NAVD
B8.95 f-MAVD:
7.08 ft-MAVD
5.28 fr-MAVD

2070
160ft

STEP 1:

STEP 2:

Fit an annual exceedance probability (AEP) curve to the FEMA stillwater elevation (SWEL) data.

In this example, the location selected for the coastal structure falls within the 10%: annual
chance floodplain extent. However, the topographic elevation at the site exceeds the FEMA 10%
annual chance SWEL, so the tool removes the 10% annual chance SWEL from the curve fit input
data. Note that this situation can occur for high-frequency FEMA SWEL values coinciding with
isolated high spots in the terrzain surface.
The tool fits FEMA 2%z, 1%, and 0.2%: annual chance SWEL values to a log-normal function curve:
y=m *infx)+b

o m=-2066,b=-0823
Mote that the tool only calculates the log-normal curve fit if the selected location falls within the
1% annual chance floodplain; if the location lies outside of the 1% annual chance floodplain but
inside the 0.2% annual chance floodplain, then the tool adds SLR to the 0.2% annual chance
SWEL and compares the resulting elevation with the substantial damage elevation.

Determine how well the curve fit represents the FEMA known SWEL values.

Next, the tool caloulates SWEL using the log-normal curve fit equation m and b values for the
FEMA SWEL AEPs: Calculated SWEL =m * InfFEMA AEP) + b
The calculated SWEL values allow the tool to report ¥ value to the user as a representation of
how well the curve fit m and b represent the FEMA SWEL values.

o R=099

STEP 3: Generate arrays of SWEL and associated AEP for the full frequency space with curve fit equation.

The tool applies the m and b curve fit values to produce an array of SWEL values corresponding
to an array of AEP values that cover the frequency space from 10% to 0.2% annual chance with
approximately 500 bins: Curve SWEL =m * infAEP bin) + b

The first 50 values in both arrays [AEP and associzted curve SWEL) are printed below. Mote that
SWEL values do not exist at the high-frequency bins; because their calculated depths are
negative, the tool remowves them. This can ecour for high-frequency AEPs at isclated high spots
in the terrain.

o AEP(1:50) =




Public View: AACSFD Sample Calculation -2

STEP 4: Shift curve SWEL to account for SLR.

- The tool shifts the curve SWEL vertically to account for SLR: Curve SWEL with SLR = Curve SWEL +
SLR
- The tool again checks for negative SWEL depth values and removes them after SLR is accounted
for. Note fewer nan values (—) in the shifted SWEL data compared to SWEL from Step 3:
o Curve SWEL_with_SLR(1:50) =

STEP 5: Adjust wave height to SWEL depth ratio or “wave ratio” associated with FEMA Base Flood
Elevation (BFE) to account for SLR.

- The FEMA BFE establishes the wave height assodated with the 1% annual chance SWEL The BFE
includes the SWEL plus the contribution of the wave height that lies above the stillwater surface.

- The FEMA BFE modeling process assumes that 70% of the controlling wave height lies above the
SWEL, and that waves break at condition of wawve height to stillwater depth ratio of 0.78. Note
that this webtool maintains these assumptions (Figure 1).

- Because FEMA models wave height only at the 1%: annuzl chance level, the webtool applies the
Wave Ratio Method (currently in testing as part of the FEMA Coastal Probabilistic Flood Risk
Assessment framework) to scale the 1% annual chance wave height to other AEPs. The Wave
Ratio method assumes that the ratio of wave height to SWEL depth remains constant across the
frequency space.

- Adjusting the FEMA 1% annuzl chance wave height for SLR determines the wave ratio applied
for other AEPs in the next step.

o If the FEMA 1% annual chance wave is non-breaking, then wave height remains constant
when accounting for 5LR, as SLR does not impact wind wave generation. In this case, S5LR
acts to decrease the ratio of wave height to SWEL depth.

= If the FEMA 1% annual chance wave is a breaking wave, then the tool assumes wave
breaking for SLR condition as well; the wave height increases when accounting for SLR
such that the ratio of wawve height to SWEL depth remains 0.78. Notably, this case
assumes that SLR does not exceed the threshold above which the breaking wave would
transform to a non-breaking wave.

o From the FEMA BFE, wave height h=(12.00-8.95) f 0.7 =4.36ft

Breaking wave height h,= 0.78 * (B95-6199)=153 ft

o Because h > hy, the FEMA BFE wave is breaking and the tool sets R =0.78

(=]

STEP &: Find wawve heights associated with curve SWEL based on SLR-adjusted wave ratio R.

- Apply the wave ratio calculated in Step 5 to find wave heights at all AEPs. Wave height = wave
ratio ® SWEL depth including SLR, or H = R * {Curve SWEL with SLR — Topographic elevation)
o H{1:50) =

STEP 7: Find total water level [SWEL plus wave crest contribution) adjusted for SLR.

- The webtool assumes that wave crest contribution to total water level contributes to the depth
of flooding (Figure 2).
- Maintain the FEMA assumpticn that 70% of the wave height lies above the SWEL surface to
calculate total water level for all curve AEPs: Curve TWL = Curve SWEL with SLR + (0.7 * H)
o TWL_with_SLR{1:50) =

STEP 8: Find substantial damage elevation.

- Substantial flood damage occurs when flooding results in the loss of at least 25%: of the market
value of the structure. USACE NACCS found that substantial damage is “most likely” assodated
with flood depth of 1.5 ft relative to the first floor elevation (Figure 3).

- Substantial damage elevation (SDE) is set to the first floor elevation plus an additional 1.5 ft.

o SDE=7.75 ft-NAVD + 1.5 ft = 9.25 ft-NAVD

STEP 9: Interpolate AEP and wave height associated with water level reaching the substantial damage
elevation.

- The tool does not allow extrapolation outside of the 10% to 0.2% annual chance frequency
range.




Public View: AACSFD Sample Calculation -3

The tool applies linear interpolation between bin values; while the log-normal curve fit equation
is not linear, the bin is sufficiently small to allow linear for interpolation between adjacent bins.
o AEP = 2.3% for inundation reaching TWL with SLR of 9.25 ft-NAVD.

STEP 10: Output information to the user.

The tool prints AEP for substantial damage to the potentizl building.

The tool also prints substantial damage elevation, the wave ratio, the wawve height, and the total
water level at the 10% and 0.2% annual chance bins. The latter provides the user with the range
of potential flood elevations at that specific location.

Finally, the tool generates a scatter plot (Figure 4) that overlays FEMA SWEL, FEMA BFE, curve
SWEL, curve SWEL with 5LR, and curve TWL with 5LR as visual presentation of results.
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Figure 1. FEMA wave breaking relationships, where Hy = breaking wave height and d; = SWEL depth.
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Figure 2. FEMA depth of flooding diagram.




THANK YOU

Questions?

Key Contacts for SLIP Tool Development

Alex Reed Alex.Reed@FloridaDEP.gov

Angela Schedel, Ph.D., P.E. aschedel@taylorengineering.com
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Proposed Legislation — 2022 — SB1434 Amends SLIP (161.551)

* “Public Financing of Potentially At-risk Structures and Infrastructure”

* Redefines “Coastal Building Zone” to “Areas at risk due to sea-level rise”

> any location that is projected to be below the threshold for tidal flooding within
the next 50 years (using NOAA 2017 Int-High SLR projection)

> the threshold for tidal flooding is 2 feet above mean higher high water

* Replaces the definition of “coastal structure” with “potentially at-risk structure or
infrastructure”

* Redefines “Significant substantial flood damage”

» flood, erosion, inundation, or wave action damage resulting from a discrete or
compound natural hazard event, such as a flood or tropical weather system

» Where such damage exceeds: A defined threshold established by the department
in coordination with the Department of Transportation and water management
districts
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