Coastal Flood Hazard Mitigation in the
Great Lakes

Basic Training for Great Lakes Stakeholders
Summer 2019




So you re getting new maps...

...and they have new zones (VE zones
on them. by
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Y ou need to know about:

= What makes coastal flooding different from riverine
flooding;

= Finding relevant data for floodplain management in
coastal areas;

* Floodplain management standards for coastal high-
hazard areas (NFIP minimum and “higher” standards);

= Reducing potential flood damage in a coastal area
without unduly restricting property rights;

= Coastal high hazard areas and NFIP insurance.
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NFIP participating communities:

= Will need to adopt floodplain management regulations
that meet NFIP standards for coastal high-hazard areas

set forth in Section 60.3(e) of Title 44, Code of Federal
Regulations.

= Not just updating the effective date of FIRM and FIS!

= Will have a period of 6 months to do so after the date of
the Letter of Final Determination setting the effective date
of an FIS and FIRMs containing coastal high-hazard
areas.

Frank Shockey Thursday, August 22, 2019



State coordination

= We want to ease that transition, and to familiarize you
with coastal floodplain management in advance.

= FEMA and the States cooperate to assist local
communities with the fulfillment of the responsibilities
they undertake by choosing to participate in the NFIP.
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State regulations and model ordinances

In Lake County the Lake County WDO contains floodplain
management regulations that meet NFIP minimum standards up
through Section 60.3(d), as well as applicable state regulations.

= FEMA and lllinois DNR will work with Lake County SMC and stakeholder
communities to add 60.3(e) standards to the Lake County WDO for those
communities’ use.

In Cook County, the MWRD Watershed Management Ordinance
does not meet NFIP minimum standards, and each community
must maintain its own compliant ordinance.

= FEMA and lllinois DNR can work with stakeholder communities individually or
provide a revised version of the former NEIPC model floodplain management
ordinance, to include 60.3(e) standards.
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Responsibilities:

“After December 31, 1971, no new flood insurance coverage
shall be provided under this chapter in any area (or subdivision
thereof) unless an appropriate public body shall have adopted
adequate land use and control measures (with effective
enforcement provisions) which the Administrator finds are
consistent with the comprehensive criteria for land management
and use under section 4102 of this title.”

Section 1315 of the National Flood Insurance Act of 1968, as
amended (42 U.S.C. §4022(a)(1) (2017)).
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Your community’s responsibilities

“A community eligible for the sale of flood insurance shall
be subject to suspension from the Program for failing to
submit copies of adequate flood plain management
regulations meeting the minimum requirements of
paragraphs (b), (c), (d), (e) or (f) of §60.3 [...] within six
months from the date the Federal Insurance Administrator
provides the data upon which the flood plain management
regulations for the applicable paragraph shall be based.”

44 C.F.R. §59.24(a)
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Basics of coastal flooding

1. COASTAL FLOODING
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How 1s coastal flooding different from
riverine and lacustrine flooding?

= A river floods when the discharge exceeds the capacity of the
channel and it overflows its banks into areas that are
“normally” dry.

= A pond or small lake floods when the water level rises above
the ordinary high water mark and overflows onto normally dry
land areas.

* |n both cases, the usual primary hazards to property (i.e.
buildings and their contents) are the hydrostatic and buoyant
forces from the rising water, and the fact that stuff gets wet.
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Horizontal and vertical (buoyant)
hydrostatic forces
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When the water rises THIS high...

= The stuff that isn’t that high gets wet.

= Water spreads out over the floodplain and generally covers the
area that is not that high.

= After a while the water flows away downstream, soaks into the
ground, or evaporates, and the flood height decreases.
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Coastal flooding:

Coastal area
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Coasts flood when storm surge (rising water) combines with
wave effects (runup, overtopping, and/or overland wave
propagation) to inundate normally dry land areas.
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Coastal flooding 1n the Great Lakes

= Tidal variation in Great Lakes is negligible

= Water levels do vary over long periods (years and decades)
and seasonally (month to month)

= Storm events, varying atmospheric pressure, and wind-driven
wave setup can produce storm surge over short periods
(hours)

= Presence of ice cover may reduce the effects of storm events
on water levels

= Great Lakes studies account for all of these probabilities
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Wave height coastal flood zones:
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Rising water + waves

= |n addition to rising water (surge plus wave setup), coastal flood
hazards include some component of onshore wave effects.

= Generally, where the coastal topography is inundated by the
rising water, the onshore wave component will include wave
heights and may include overland wave propagation.

= Generally, where the slope is steeper or where there is a bluff
face close to the shoreline, the onshore wave component will
include wave runup where runup height is 3 feet or more.

= If runup exceeds the barrier crest height by 3 feet or more,
landward of the barrier is an overtopping splash zone.
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Wave heights and overland wave
propagation:

= Analysis uses Wave Height Analysis for Flood Insurance
Studies ("WHAFIS?)

Wave crast (= BFE)

VE Zone Coastal AE Zone AE Zone

Wave heigint 2 3.0 ft
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Wave haight < 1.5 0

Wave crast —
alevation profile

Wave trough
Stillwater
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Ejpe 100-year stillwater alevation in feet above datum

ff,  Wave height (distance from wave frough to wave crest)
dppy  100-year stillwater depth

Shoreling

G5 Lowest eroded ground elevation
Wavalangth (crest to crest)

Frank Shockey Thursday, August 22, 2019 17



Wave runup:
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Wave runup scenarios:

Figure 5-1. Non-erodible High Coastal Bluff with VE Zone Controlled Figure 5-9. Sandy Beach Backed by Shore Protection Structure with VE Zone Controlled
by Wave Runup (Mo Overtopping) by the Splash Zone and High-velocity Flow from Wave Overtopping
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Figure 5-11. Cobble, Gravel, Shingle or Mixed Grain Sized Beach with VE Zone Controlled Figure 5-3. Erodible Low Coastal Bluff with VE Zone Controlled by Wave Runup,
By Wave Runup, Overtopping and High Velocity Flow Overtopping Splash, and High-velocity Flow
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Wave runup/overtopping:

= Click on link for video of wave runup and overtopping example
(Aberystwyth, Wales UK, 2014)

= Second link is Minnesota’s Lake Superior coast in October
2018
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https://www.youtube.com/watch?v=v0OKbJaLsk4
https://www.youtube.com/watch?v=cjQiPWDuS20
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What does this look like on a map?
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Things to remember about coastal maps:

= A 1%-annual-chance flood event at one location does not
necessarily result in a 1%-annual-chance flood event at
another location.

= Even if the two locations are “near” one another!

= One storm event probably will not (and perhaps could not)
result in a flood that inundates all the areas shown in the SFHA
on the map.

= SFHAs do not necessarily represent areas that would be
continuously inundated by water for a period of time. Think of
moving water and waves that could damage buildings.

= FIS and FIRMs do NOT account for future projections of long-
term erosion!
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Additional forces acting on buildings in
coastal areas

= Hydrodynamic forces
= Velocity flow
= Breaking waves
= Wave uplift

= High winds
= |ateral
= Uplift

= Debris
= \Windborne
= \Waterborne

Wave runup
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Hydrodynamic forces
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Not in the SFHA = No flood risk
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Winds
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Waves and debris impacts
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Erosion and Scour

= Erosion means lowering of the ground surface across a wide
area

= Scour means localized loss of soil, often around a building
foundation element

Criginal Original
Ground

“Erosion”
and Scour
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Erosion, scour, and foundation failure

Piling and
grade beam
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Additional, different damaging forces

= Several additional forces can act on buildings in a coastal flood

hazard area, including hydrodynamic forces, waves, and
winds.

= Other sources of damage include debris impacts, generalized
erosion and localized scour.

= The potential for combinations of these factors acting on
buildings simultaneously calls for additional, different
regulations to protect buildings.

= Don'’t plan for the best case of the worst case: plan for the
worst case of the worst case.
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No flood risk 1n any of these places...

R

WY

¥ LHREL

!
3
H
:
5
|
{
E
|

Frank Shockey Thursday, August 22, 2019

34



Coastal flooding could only cause
problems someplace else...
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TABLE 5 - SUMMARY OF COASTAL STILLWATER ELEVATIONS - continued

FLOODING SOURCE AND L.

SAN CARLOS BAY
Between Punta Rassa and Bunch Beach
Between Bunch Beach and Bodwitch Point

GULF OF MEXICO

T ige Avenue on
TABLE 7 - TRANSECT DESCRIPTIONS - continued

STILLWATER ELEVATION IN FEET 3 Island and Big
NAVD 88)
10-PERCENT  ]-PERCENT  WAVE CRE!
Pass
At the intersection of Sand Drift Road. -+ Pass
and South Seas Plantation Road . 2 16.17 -
At the intersection of Sea Turtle Court ity boundary
and South Seas Plani Road . 16.17 section of Bonita
About 1 mile from intersection of wrd al h
Captiva Road and Murmond Lane . 16.17 along the
Extends through DEP monument number
R-104
About 4,000 feet south of the
intersection of Wulfert Road and Troon Boulevard along the
Court, through Clam Bayou
00

nersection of
At the intersection of White Tbis Road Boulevard along the
and Walersedge Lane:
At the intersection of Sawgrass Place
and West Gulf Drive
About 300 feet east from the
of Daniels Drive and West
About 150 feet cast from the intersection
of Olde Middle Gulf Drive and Middle
Gulf Drive
At the intersection of Sand Dollar Drive
and Lindgren Boulevard
About 70 feet east from the intersection
of Spoon Bill Court and East Gulf Drive
About 300 feet west of the end of
Sanibel Island
At the intersection of Matanzas Street

rsection of Estero
Boulevard and Fishermans Wharf Drive

NFIP Coastal FIRM and FIS Data

II. FLOODPLAIN MANAGEMENT
USING COASTAL DATA
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Riverine BFE: Cross Sections and Profiles
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oastal BFE: Where’s the Base Flood Elevation?

- continved

1N UR! D O)

SAN CARLOS BAY
Between Punta Rassa and Bunch Beach
Between Bunch Beach and Bodwitch Point

GULF OF MEXICO

Between Bodwitch Point and Cottage Avenue on
Estero Island

Between Cottage Avenue on Estero Island and Big
Carlos Pass

Between Big Carlos Pass and New Pass

Between New Pass and Big Hickory Pass

Between Big Hickory Pass and county boundary

About 1 mile northwest of the intersection of Bonita
Beach Road and Hickory Boulevard along the
shoreline

About 2,400 feet northwest of the intersection of
Bonita Beach Road and Hickory Boulevard along the
shoreline

About 1,950 feet southeast of the intersection of
Bonita Beach Road and Hickory Boulevard along the
shoreline

TABLE 7 - TRANSECT DESCRIPTIONS - continued ! TABLE 8 - TRANSECT DATA - continved

STILLWATER ELEVATION IN FEET = BASE FLOOD
) — . FLOODING STILLWATER ELEVATION {fect NAVD*) ELEVATION
LOCATION L-PERCENT  |-PE / L ' SOURCE TRANSECT 10-PERCENT 2-PERCENT I-PERCENT 0.2-PERCENT ZONE  (feet NAVD®]

At the insersection of Sand Drift Road
and Sowth Seas Plantstion Rosd
Al the intersection of Sea Turtle Count

Gulf of Mexico 7 4.5 Nia ! 'E 1d-20
i-14
Pine Iskand Sound 3a NiA . 'E 911

Captiva Road snd Murmond Lanc 2 052" 7 Matlacha Pass 35 Nia
Extends through DEP monsment umber
R-104

About 4,000 feet south of the
imtersection of Wallen Road snd Troon
Cioun, through Clam Bayos

About ) feet southwest of the Pine Island Sound 3 Ni
imtersection of Buckiborm Lane and

Sanibel Captiva Road 2 Matlacha Pass NiA
Al the imtersection of White Ibis Road
and Waersodge Lanc

Al the imersection of Sawgrass Place
and West Gulf Drive

About M0 foet east from the sterection
of Daniels Drive and West Gulf Drive o Matlacha Pass . NiA
About 130 feet cast from the imenection

of Olde Middle Gulf Drive and Middie

Gulf Drive 2 3 ico

Al the intersection of Sand Dollar Drive Gui of Mexico
wnd Lindgren Bouleyand

About 70 foet cant from the imeroction
of Spoon Bill Court and East Gulf Drive
Abowt 300 feet west of the end of
Sanibel lsland 2 ' 2 Gulf of Mexico
Al the insersection of Matanzas Street
and Matanzas Coun

Gulf of Mexico & y Nia

Gulfl of Mexico 5 9 Nis

Matlacha Pass

Estero Bay

Boubevard and Frahermans Wharf Dinive

Gulf of Mexico 4.9 9.7 ! 4. E 13-20
10-13

Estero Bay 2. s X 2 10-11
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The BFE 1s the number ON THE MAP for
the area bounded by the gutter lines

ZONE/AO
(DEPTH1) . o

Lake Erie
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What if the site crosses over the gutter
lines?

And therefore has multiple BFEs?
Or multiple flood zones (VE, AE, AQO...)?

= Always use the more hazardous zone for the area
encompassed by the development.

= Always use the highest BFE for the area encompassed by the
development.

= |f the development is a building, the whole building needs to
meet the requirements for the most hazardous zone and
highest BFE that applies to any part of the building.
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The BFE labeled on the map may be rounded to
the nearest whole number

= Whole-number BFEs on coastal FIRMs are rounded, just like
the wavy-line BFEs in riverine areas. (100.4 becomes 100,
100.5 becomes 101)

= Check the FIS table to ensure that the 1% annual chance
stillwater elevation for the lake is not higher than the whole-

number BFE on the map. Use the higher of the two elevations.

= |n the Great Lakes this would be unusual but possible

Frank Shockey Thursday, August 22, 2019
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Where’s the floodway? How do I
show there’s no rise?

* |n locations where the 1%-annual-chance flood is solely
the result of coastal flooding effects, there is no floodway.

= The floodway concept applies to areas where there is flow
In a channel.
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Floodway meets coastal flooding:

= At river mouths, the terminus of the floodway is labeled.

= The floodway near a river mouth may extend for administrative
purposes into areas where the 1% flood is a coastal (or
lacustrine) event.

= The “no rise” requirement is in relation to the river's “without
floodway” profile, not the regulatory BFE!

= When in doubt, read the FIS text, look at the Floodway Data
Table, and the profiles!

Frank Shockey Thursday, August 22, 2019
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Floodway and river mouth:
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Regulatory BFE 1s higher than “with
floodway” profile

FLOOD
ELEVATION

WITHOUT
(SQUARE | ( FLOODWAY | FLOODWAY
FEET) SEC
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- 5 computed without consideration of backwater
en Bay

FEDERAL EMERGENCY MANAGEMENT AGENCY

FLOODWAY DATA
BROWN COUNTY, WI

AND INCORPORATED AREAS FOX RIVER
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Designing and building a compliant
building 1n a coastal high-hazard area

= Coastal high-hazard means Zone VE

= Not a simple matter of “raising it up high enough.”
= A qualified design professional will need to be involved.

= Relies on data from the FIRM and FIS, and on that design
professional’s calculations and judgments.

= Much guidance on this topic is in FEMA’s Coastal Construction
Manual (FEMA 55), and companion publications.
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LIMWA/MoWA areas

= Sometimes (somewhat misleadingly) called “coastal A zones”

= There are AE and AO zones in coastal areas in which the 1%-
annual-chance flood is a result of coastal flooding effects.

* |n some coastal AE zones, wave heights may be more than
1.5 feet, but less than the 3 feet that would make them VE
Zones.

= The boundary showing where the wave heights drop to less
than 1.5 feet is called a Limit of Moderate Wave Action

(LIMWA). This indicates the area between the LIMWA and VE
zone gutter line is a MoWA area (waves between 1.5 and 3
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LIMWA/MoWA

= LIMWA does not appear in
areas where VE zone is a
result of wave
runup/overtopping.

= Possibility of LIMWA will be
uncommon in Great Lakes.

(EL AN n ZONEIVE

= VE zone standards are T R\
recommended by FEMA in & te. us
o 130030
MoWA areas. -
Chatham County, GA (preliminary map)
LIMWA s the line within Zone AE
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LIMWA/MoWA footnotes

= 60.3(e) standards are recommended, not required, by FEMA in
MoWA.

= Higher standards (60.3(e) and better) are required by I-Codes
and by referenced consensus engineering standard ASCE/SEI
24-14, when MoWA is shown.

= There is no difference between a MoWA and any other AE
zone for NFIP Flood Insurance purposes.

= CRS communities with Coastal Flood Hazards must have any
LIMWA supported by new or revised Flood Hazard Study
shown on effective FIRMs as a prerequisite for CRS CLASS 9.
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AQO zones? What’s an AO zone?!

= Zone AO: an “area of special flood hazard having shallow
water depths and/or unpredictable flow paths between 1 and 3
feet.”

= Used to represent sheet flow: the depth number is a height
above the highest adjacent natural ground elevation, NOT A
BFE.

= Zone AOQO often appears to the landward of a VE zone gutter
where waves overtop a bluff or coastal structure: the
overtopping splash zone.

= Special building regulations in zone AQO are distinct from zone
AE and AH (and often forgotten).

Frank Shockey Thursday, August 22, 2019 30



Zone AO with depth number
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AOQO zone regulations (review)

= Elevate lowest floor, including basement, of new construction
and substantial improvements to or above the depth number
specified on the FIRM (or 2 feet if not specified), measured
from the highest adjacent natural grade.

= Community needs to keep a record of the natural grade prior to
construction in order to document that construction in Zone AO

was compliant.

= Compliance is all or nothing for NFIP flood insurance purposes
in Zone AO (we’ll return to this later).
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What’s the lesson here?

= There is a residual risk of shallow flooding in areas landward of
the zone VE or zone AE limit, especially if they are below BFE.

= There is a residual risk of wave effects including hydrodynamic
forces and erosion and scour in these areas also.

= What kinds of foundations do people like to use here in the
Midwest?

= What kinds of foundations perform poorly when they
experience hydrodynamic forces, erosion, and scour?

= Did your community commit to ensure that development is
“reasonably safe from flooding” when it joined the NFIP?

Frank Shockey Thursday, August 22, 2019
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CODE OF FEDERAL REGULATIONS

Minimum NFIP Provisions, Building Codes, and Consensus
Engineering Standards

III. FLOODPLAIN MANAGEMENT
STANDARDS IN COASTAL ZONES
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NFIP Floodplain Management Standards for
Coastal High Hazard Areas

= 44 CFR §60.3(e):

“When the Federal Insurance Administrator [...] has identified on
the community’s FIRM coastal high hazard areas by designating
Zones V1-30, VE, and/or V, the community shall: [...]"

Regulation “Staircase” -, 4
&Qy/‘_ .‘?@

&y {’D"'
%4 7] y
e 2 ¥
&, Y %
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60.3(e)(2)
Within Zones V1-30, VE, and V on the FIRM:

“Obtain the elevation [in relation to the FIRM datum] of the
bottom of the lowest structural member of the lowest floor
(excluding pilings and columns) of all new and substantially
Improved structures, and whether or not such structures contain
a basement, and maintain a record of all such information]...]"

BUILDING WITH

Line C2.c on the Elevation Certificate
IBC 110.3.3; 110.3.10.1; 104.7; 1612.5(2.1); R104.7; R109.1.3; R109.1.6.1; R322.1.10
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Where’s the bottom of the lowest
horizontal structural member?
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60.3(e)(3)

= “Provide that all new construction within Zone[...] VE [...] on
the community’s FIRM is located landward of the reach of
mean high tide”

= |n the Great Lakes, the line of mean high tide is analogous in
many ways to the Ordinary High Water Mark.

= The purpose is to prevent new buildings from being built in
extraordinarily exposed positions directly over water in
locations where damaging wave impacts are anticipated.

1612.4 (through reference to ASCE 24-14, 4.3(1)); G401.2; R322.3.1(1)

Frank Shockey Thursday, August 22, 2019
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Built circa 1942

J.N. "Ding” Darling Fish House, later owned by
abstract expressionist artist Robert Rauschenberg

(not landward of mean high tide, also not “new construction”)
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http://ufdc.ufl.edu/SW30000842/00001

60.3(e)(4)(1)

= “Provide that all new construction and substantial
improvements in Zone|...] VE [...] on the community’s FIRM
are elevated on pilings and columns so that (i) the bottom of
the lowest horizontal structural member of the lowest floor
(excluding the pilings or columns) is elevated to or above the
base flood levell...]"
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60.3(e)(4)(ii)

= “[...] and (ii) the pile or column foundation and structure
attached thereto is anchored to resist flotation, collapse and
lateral movement due to the effects of wind and water loads
acting simultaneously on all building components. \Water

loading values shall be those associated with the base flood.

Wind loading values shall be those required by applicable
State or local building standards.” (emphasis added)

104.2.1; 1612.1; 1612.4 (through reference to ASCE 24); R322.3; R322.3.2; R322.3.3

Frank Shockey Thursday, August 22, 2019
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60.3(e)(4)

“A registered professional engineer shall develop or review the
structural design, specifications and plans for the construction,
and shall certify that the design and methods of construction to
be used are in accordance with accepted standards of practice
for meeting the provisions of paragraphs (e)(4)(i) and (ii) of this
section.”

“accepted standards of practice™:

ASCE/SEI 7-16 Minimum Design Loads for Buildings and Other
Structures

ASCE/SEI 24-14 Flood Resistant Design and Construction

1612.5(2.2); R322.3.3; R322.3.6
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“Continuous load path” (Sec. 60.3(¢e)(4)(11))

Load Paths

Load path diagram upon wind blow

Anticipated loads can and must

_ be transferred through the
»Load path must be

; o |l 14 / Nt building in a continuous path to
continuous < 1L »

. the supporting soils.
»Each link must be strong

»Load path always ends in

: _ Any weakness in that
supporting soil

continuous path is a potential
»A building has hundreds

point of failure.
of load paths

A structure is as strong as its
weakest connection.

@ connecTion pomTs
- ' CONTINUQUS LOAD PATH

Frank Shockey Thursday, August 22, 2019 67



Continuous load path:
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60.3(e)(5)

“Provide that all new construction and substantial improvements
within Zone][...] VE [...] on the community’s FIRM have the
space below the lowest floor either free of obstruction or
constructed with non-supporting breakaway walls, open wood
lattice-work, or insect screening intended to collapse under wind
and water loads without causing collapse, displacement, or other
structural damage to the elevated portion of the building or
supporting foundation system.”
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“Breakaway” walls (60.3(¢)(5))

= “[...]a design safe loading resistance of not less than 10 and
no more than 20 pounds per square foot.”

“Use of breakaway walls which exceed a design safe loading
resistance of 20 pounds per square foot (either by design or when so
required by local or State codes) may be permitted only if a registered
professional engineer or architect certifies that the designs proposed
meet the following conditions:

(i) Breakaway wall collapse shall result from a water load less than that which
would occur during the base flood; and

(ii) The elevated portion of the building and supporting foundation system shall
not be subject to collapse, displacement or other structural damage due to the
effects of wind and water loads acting simultaneously on all building
components (structural and non-structural).”

1403.6; 1612.4 (through reference to ASCE 24; 1612.5(2.3); 1804.4(3); G501.5;
R322.3.2; R322.3.4; R322.3.5
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Breakaway wall enclosures

“Such enclosed space shall be useable solely for parking of
vehicles, building access, or storage.”

Separate rooms?

“Roughed in” plumbing and
electrical?

Windows and French double-
doors in “breakaway” walls?

What's that blue glow coming
from the windows after dark?

Community must be diligent
in ongoing enforcement.

Frank Shockey
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60.3(e)(6)

“Prohibit the use of fill for structural support of buildings within

Zones V1-30, VE, and V on the Communlty s FIRM.” (emphasis

.j !lﬁ* i,

. Depthof storms=induced —
crosion and scour -

1612.4(through reference to ASCE 24; G401.2; R322.3.2(3)
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Fill is not a substitute for sufficient pile embedment

Elevating the low floor is not the only
concern in a coastal high hazard area
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No fill?

How am | going to get my LOMR-F so | can get out of paying for
flood insurance?!

NO LOMR-F in Zone VE. End of discussion.
NO BASEMENT in Zone VE. End of discussion.

What about Zone AE, right on the other side of the gutter line?
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Technical Bulletin 10-01 and coastal
areas &

______

,,,,,,,,

ASCE/SEI 7 requires all flood loads, including wave loads, to be included in
design, even in A zones.

Fill and below-BFE basement floor do not meet the assumptions for the
“simplified” approach in TB 10-01.

TB 10 says “this bulletin strongly recommends that structural fill not be used to
elevate buildings constructed in A zones in coastal areas.”
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Basement? Crawlspace?
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60.3(e)(7)

“Prohibit man-made alteration of sand dunes and mangrove
stands within Zone[...] VE [...] on the community’s FIRM which
would increase potential flood damage.”

Mangroves (Avicennia nitida, Rhizophora mangle, Languncularia
racemosa, and Conocarpus erecta) do not grow naturally in the
Great Lakes.

Sand dunes are present in some parts of the Great Lakes,
however, and if altering them would increase the potential for
flood damage, man-made alterations must be prohibited.

1612.4(through reference to ASCE 24); G103.7; R322.3.1(2)
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Sand dunes may or may not be vegetated
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ASCE/SEI 24-14 “Flood Resistant
Design and Construction”

= Sec. 60.3(e): “accepted standards of practice”

= ASCE 24 is a consensus standard developed by engineering
professionals

= Relied upon by International Code Council for International
Building Code and International Residential Code

Chapter 6 of ASCE 7 (referenced in ASCE 24) contains direction
on calculation and application of flood loads for structural design
pUrposes.
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Things to remember about floodplain
management regulations in Zone VE:

= Elevate lowest horizontal supporting member to or above BFE
on piling or column foundation, with space below open to
present no obstruction, or enclosed only with breakaway
walls/latticework

NO FILL FOR STRUCTURAL SUPPORT

NO DRY-FLOODPROOFING (see above)

NO LOMR-F (see above)

= ENGINEERING is not optional

= NO, NO, NO, NO, NO BASEMENTS. NO BASEMENTS!

Frank Shockey Thursday, August 22, 2019
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Miscellaneous FAQs

= ASCE/SEI 24-14, |-Codes, and FEMA 55 (along with other
FEMA guidance documents) contain more specific guidance

and standards for:

Swimming pools in VE zones and coastal AE zones
Decks and screen porches

Parking garages

Underground and above-ground tanks

Exterior utilities

Nonstructural concrete parking pads and driveways
Accessory detached garages, carports, and storage sheds
Elevator shafts extending below elevated buildings

= No exceptions for non-elevated restrooms in zone VE.

Frank Shockey Thursday, August 22, 2019
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Residual risk # No risk

= Site is shown outside SFHA.

= Pre- and post-construction grade is below BFE.
= |s there truly *no* risk of flooding during the base flood?

= How clearly is the site outside the SFHA? Is there no
chance that a Flood Hazard Determination Vendor is
going to call the building “in” the SFHA?

= |f you apply for a LOMA or LOMR-F and the lowest
adjacent grade is below BFE, the result is a non-removal.
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LLOMR-F non-removal

= A building with a basement below BFE needs to be
“‘reasonably safe from flooding” to qualify for LOMR-F even if
lowest adjacent grade is at or above BFE.

= |f lowest adjacent grade is below BFE and the building was
called “in” the SFHA, it will be identified as a potential violation
of local floodplain regulations.

= Whether it is or is not actually a violation of local regulations,
the lender will require the insurance, and will require the
insurance to be based on the zone the Vendor called the
building “in” (AE, AO, VE, etc).

= Basement below BFE = Rates you don’t want to have to pay
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Amend-In and Deny

“non-removal’

CITY OF SANDUSKY, ERIE
COUNTY, OHIO } 58 i o escribed in the Declaration of
Condominium COwnership recorded as Document No. 5596, in
olumn—- 513 F'dClP 832 through , in the Office of the Recorder,

“supersedes
previous o S :ji:f e
dete rm ination,, : ERMIMATION

for the additional considerations listed below.)
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What makes a successful development project?

What does it take for a building in a coastal area
to be a success after a disaster?

Frank Shockey Thursday, August 22, 2019
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After the event:

= Building’s foundation should be intact.

= Building envelope (floor, walls, openings, roof) should remain
sound and minimize penetration by wind, rain, and debris.

= Utility connections should be intact or be easily restored.
= Floodwater should not have entered the building.

= The building should be accessible and useable after an event it
was designed to withstand.

How long are you hoping the building/development will
last? 30 years? 50 years? “Forever’? What may happen
during that time?
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Coastal areas challenge conventional
assumptions:

= There is not necessarily a viable engineering solution to every
site-related factor.

= Wise subdivision practices, and wise siting decisions, can
minimize the cost of building design and construction to resist
anticipated coastal hazards.

= Following *only* the NFIP-minimum floodplain management
regulations could allow design practices that could result in
reduced coverage or very costly flood insurance premiums.

= Plan for the future events, not the past events:
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http://www.geol.ucsb.edu/faculty/sylvester/UCSB_Beaches/IVCLIFFS/pillarhus.html

This site is shown in unshaded zone X (not zone VE)
on the Kenosha County workmap released in 2017
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Consequences for new construction and for existing buildings

IV. OVERVIEW OF NFIP
INSURANCE IN COASTAL ZONES

FEMA

Frank Shockey Thursday, August 22, 2019
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Flood 1nsurance basic concepts review

Pre-FIRM (subsidized) rates

= Based on building type, occupancy

= Subsidies are being phased out, with some categories increasing more
quickly than others under HFIAA of 2014

Post-FIRM (actuarial) rates
= Based on elevation difference between BFE and lowest floor

Grandfathering is alive and well
= Continuous coverage
= Built-in-compliance

HFIAA and the “newly mapped” rating procedure

Frank Shockey Thursday, August 22, 2019
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“newly mapped”

= Remember that “newly mapped” means buildings in zones B,
C, X, D, AR, or A99 on a FIRM that are later shown in the
SFHA on a FIRM with effective date on or after April 1, 2015.

= (spoiler alert: today is after April 1, 2015)

= Exceptions from “newly mapped” eligibility:
= Community’s FIRST FIRM
= Multi-unit buildings eligible to be insured under the RCBAP

= Policy is first purchased, or lapses and is reinstated, more than 12 months
after the effective date of the FIRM that “newly mapped” the building in the
SFHA.

= “Newly mapped” rates start very low, then gradually increase
on an annual basis
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Grandfathering

= Continuous coverage

= Buy coverage while the building is shown in zone X, don't let it lapse, and
you get the “newly mapped” rating and also keep eligibility to grandfather
to standard zone X rates (not PRP).

= Buy coverage while the building is shown in zone AE, don't let it lapse,
and you keep zone AE rates even if the building is later shown in zone
VE.

= Built in compliance

= Site was shown in zone X on the FIRM at the start of construction: post-
FIRM standard zone X rates (not PRP) remain available until building is
substantially improved, even if mapped into zone AE or VE.

= Site was located in zone AE on the FIRM: IF built in compliance with BFE
required at the start of construction, post-FIRM zone AE rates available
until building is substantially improved, even if mapped into zone VE.
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Pre-FIRM subsidized rates in Zone VE

= Will apply to buildings that were built before the date of the
community’s first FIRM that:

= Are already shown in the SFHA (zone A, AE, A1-30, AH, or AO) on the prior
FIRM, and

= do not have continuous coverage beginning prior to the effective date of the
new map showing the building in Zone VE.

* In Zone VE, Pre-FIRM subsidized rates are somewhat higher,
across the board, for all categories and occupancies, for each
of the schedules of subsidy phase-out.

Frank Shockey Thursday, August 22, 2019 93



Post-FIRM (actuarial) rates in Zone VE

= Will apply to buildings that are new construction in (or partly in)
areas shown in Zone VE, with start of construction after the
effective date of new maps.

= Actuarial rates in VE zone are higher across the board for all
categories of buildings and occupancies, with some additional
complications:

= Completely free of obstruction, or latticework/insect screening only, below
lowest horizontal member = |least costly

= Enclosure (with breakaway walls) <300 square feet = more costly
= Enclosure (with breakaway walls) 2300 square feet = submit for rating
= Any enclosure with walls that are not breakaway = submit for rating
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Post-FIRM Zone VE

DIAGRAM 5

All buildings elevated on piers, posts, piles, columns,
or parallel shear walls. No obstructions below the
elevated floor.

Distinguishing Feature — For all zones, the area below the

elevated floor is open, with no obstruction to flow of floodwaters
(open lattice work and/or i screening is permissible)

NEXT HIGHER
FLOOR

ELEVATED
FLOOR

Not bad.

DIAGRAM 6

All buildings elevated on piers, posts, piles, columns,
or parallel shear walls with full or partial enclosure
below the elevated floor.

Distinguishing Feature — For all zones, the area below the
elevated is enclosed, either partially or fully. In A Zones, the
partially or fully enclosed area below the elevated floor is or
without openings™** present in the walls of the enclosure. Indicate
information about enc d openings in S A—
Property Information

H MEXT HIGHER
' FLOOR

ELEVATED
FLOOR

Not good.

Enclosure = 300 ft2
=*Very* not good.

Frank Shockey

DIAGRAM 7

All buildings elevated on full-story foundation walls
with a partially or fully enclosed area below the elevated
floor. This includes walkout levels, where at least 1 side
is at or above grade. The principal use of this building is
located in the elevated floors of the building.

Distinguishing Feature — For all zones, the area below the

elevated floor is e ther partially or fully. In A Zones, the
area below the elevated floor is with or

without openings™ present in the walls of the enclosure. Indicate

information about enclosure <

Property Information.

NEXT HIGHER
FLOOR

Terrible.
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Post-FIRM rates in Zone VE (continued)

= Post-FIRM rates in Zone VE also vary in relation to the ratio
between the amount of building coverage purchased through
the NFIP and the building’s replacement cost.

= (0.75 or higher ratio (better)
= 0.50 to 0.74 ratio (worse)
= Under 0.50 ratio (much worse)

= Closer to insuring the full replacement cost (higher ratio)
means relatively lower rates
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Things to remember about Post-FIRM
VE Zone 1nsurance

= Avoid new construction in Zone VE.
= Look at the map. How difficult is that, really?

= Don’t expect, or predict, “affordable” flood insurance to be
available for the obstinately persistent who insist on new
construction in Zone VE, however designed and constructed.

= Hold design professionals and construction contractors to the
highest standard in Zone VE.

= Clients had better be willing to pay a high price for good design
and construction, because they will be paying a high price for
flood insurance, under the best circumstances.
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Zone AQO pre- and post-FIRM

= Pre-FIRM Zone AO rates use the same rate tables as Pre-
FIRM Zone AE rates

= Applies to pre-FIRM buildings that are NOT “newly mapped” into SFHA (were
in a zone other than B, C, X, D, AR, or A99 on prior map)

= Post-FIRM Zone AO rates use a different table, with only two
(2) categories for residential and nonresidential occupancies:
“‘with certification of compliance” and “without certification of
compliance”
= “With certification” = inexpensive

= “Without certification” = more expensive, but sometimes less costly than pre-
FIRM rates. The insured can choose to use post-FIRM rates if the cost
is advantageous!
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Things to remember about Zone AO rates

= For existing buildings NOT newly mapped (were in the SFHA
before), suggest comparing the cost of post-FIRM AO rates
with the pre-FIRM rates.

= For new buildings, compliance makes all the difference
between a very cheap rate and a not-so-good rate.

= Zone AO building: lowest floor, including basement, must be
elevated above the highest adjacent natural grade by depth
number (in feet). HIGHEST ADJACENT NATURAL GRADE!

= COMMUNITY MUST DOCUMENT NATURAL GRADES!
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Summary:

= Development in VE zones is hazardous.

* |In the Great Lakes development in VE zones is usually
avoidable. Staying out of the SFHA, or *at least* getting to
Zone AQO or AE, is possible on almost every site.

= When pursued, more stringent development regulations apply
to buildings and other forms of development in Zone VE.

* Flood insurance rates for new construction in VE zones will be
high even for properly constructed buildings. They can be
reduced somewhat by design and construction that exceeds
NFIP minimum floodplain management standards.
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A few words about “risk rating redesign’

Risk Rating 2.0 will fundamentally change the way FEMA rates a property’s flood
risk and prices insurance.

Rating 2.0 will help agents more easily price and sell policies.

Rating 2.0 will help customers better understand their flood risk and provide them
with more accurate rates based on their unique risk. Basis for policy premium and
coverage will include:

= Predominant flood scenario,

= Distance from flooding source

= Replacement value

Customers will no longer face dramatic rate increases during map changes or at
the edge of flood zones.

Rating 2.0 will comply with existing statutory caps on premium increases. This will
help transition policyholders who may face otherwise substantial rate increases.

Frank Shockey Thursday, August 22, 2019
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James Sink

Regional Flood Insurance Liaison
FEMA Region 5

james.sink@fema.dhs.gov
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Vertical Datum and Height

= Except in AO and some unnumbered A zones, NFIP floodplain
management and insurance are concerned with elevation in
terms of height above a vertical datum.

= The datum used to regulate floodplain development, and to
report as-built conditions, should be the same as the datum
used on the FIRM and in the FIS.

= “We've always used IGLD 85 on the lakes! Why do we have to
change to NAVD 887"

= The short answer is “because we are concerned with building
construction and land development.”
= The long answer would take an entire presentation to explain fully.
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