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The Great Lakes have been getting new flood maps…

…and they have new zones (VE zones) on them.

Now what?
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You 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.

 Extended, more detailed versions of this content have been offered over the last few years and will continue to 
be offered to local officials and other interested people in affected areas.
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I. Coastal Flooding
Basics of coastal flooding
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How is 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.

 In both cases, the primary hazards to property (i.e. buildings and their contents) 
usually are the hydrostatic and buoyant forces from the rising water, and the fact that 
stuff gets wet.
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Presenter Notes
Presentation Notes
Riverine flooding is a routine occurrence, depending on the characteristics of the channel and the watershed.  The areas that are usually dry, but are inundated when the river overflows its banks, are what we usually imagine when speaking of the “natural” floodplain.  Although moving water, and sometimes waves, can be a consideration, they are not often the primary concern.  
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Coastal flooding:

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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 Tides (or 
fluctuating 
water levels)
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Coastal flooding in 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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Presenter Notes
Presentation Notes
FEMA’s Guidance for Flood Risk Analysis and Mapping Coastal Water Levels document, dated May 2016, states “the Great Lakes are subject to the same astronomical forces that produce the tides observed along the ocean shoreline.  The Canadian Hydrologic/Hydrographic Service reports a tidal response of less than 2 inches in the Great Lakes, the strongest being on Lakes Superior and Erie.  These fluctuations are so small that their presence is masked by the water body’s normal fluctuations due to atmospheric forcing.  For all practical purposes and in FEMA Flood Insurance Studies, the Great Lakes can be treated as if no tidal signal exists.” (7).  
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Wave heights and overland wave propagation:

 Analysis uses Wave Height Analysis for Flood Insurance Studies (“WHAFIS”)
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Presenter Notes
Presentation Notes
Note that wave-height controlled coastal high hazard areas are uncommon, but possible, in the Great Lakes.  The analysis typically relates the elevation of the wave crest to the depth of the stillwater flood level over the lowest eroded ground elevation.  Lower stillwater elevations and steeper shorelines make it more likely that wave runup is the greater contributor to the potential for coastal flood hazards.
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Wave runup:
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Wave runup/overtopping:
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Rogers Park, Chicago on a mildly windy dayJanuary 11, 2020
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What does this look like on a map?
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Presenter Notes
Presentation Notes
Note the zone labels (Zone VE, Zone AE, Zone AO) and the Base Flood Elevations and flood depths beneath the zone labels (EL 585, Depth 1’, etc).Point out that within the Special Flood Hazard Area there may be different flood zones that are contiguous with one another, and areas with differing BFEs.  On these maps the different flood zones and/or BFEs are separated by white lines that are (for flood maps) customarily called “gutter” lines.Emphasize that the gutter lines may run more or less shore-parallel, but will also in many places be roughly shore perpendicular.  This map shows both, though the lines are very close together along the Chicago shoreline.
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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.

 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, not necessarily rising water that covers up the land continuously.

 FIS and FIRMs do NOT account for future projections of long-term erosion!

 Over time, the FIRM and the FIS may become outdated due to changes along the 
shore.
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Presenter Notes
Presentation Notes
“Future” projections of long-term erosion includes erosion that might have already occurred after the data upon with the map was based was collected but before the FIRM’s effective date.  This is particularly true since the high lake levels, and rapid erosion in some areas, that were observed during the period when workmaps were released and then refined into preliminary maps was entirely after the data collection phase.
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Additional forces acting on buildings in coastal areas

 Hydrodynamic forces
 Velocity flow
 Breaking waves
 Wave uplift

 High winds
 Lateral
 Uplift

 Debris
 Windborne
 Waterborne

 Erosion and scour
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Presenter Notes
Presentation Notes
Here we refer to “erosion” primarily in the sense in which the ground surface may be eroded and material may be removed during the course of a storm event, rather than the sense in which foreshore and backshore material may be removed and the “shoreline” may progressively “retreat.”  Though a retreating shoreline may be an important consideration in site planning and building design, it is not *required* to be taken into account in NFIP floodplain management.   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.These forces, and the potential for combinations of these factors to act on buildings simultaneously, call 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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II. Floodplain Management Using Coastal Data
NFIP Coastal FIRM and FIS Data
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Coastal BFE: Where’s the Base Flood Elevation?
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Presenter Notes
Presentation Notes
Which of these tables in the FIS has the BFE for a specific location on the FIRM?  The Transect Descriptions?  The Transect Data?  The Summary of Still Water Elevations?Trick question…
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The BFE is the number ON THE MAP for 
the area bounded by the gutter lines
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Presenter Notes
Presentation Notes
Gutter lines (also called “flood zone boundaries”) indicate break points where the BFE and/or the flood zone changes, in both shore parallel and shore perpendicular directions.  On both of these formats of the maps above, they are the white lines separating the gray shading or the blue stippling patterns.  This may be partly a result of the visible topography on the land, different types of shore hardening measures, offshore bathymetry, sheltering effects of peninsulas, inlets, islands, and various other factors.  
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What if the site crosses over the gutter lines?

And therefore has multiple BFEs?

Or multiple flood zones (VE, AE, AO…)?

 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.

 If 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, in a limited situations

 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 still water elevation for the 
lake is not higher than the whole-number BFE on the map.  Use the higher of the two 
elevations.
 In the Great Lakes this would be unusual but possible: in some areas, near or at the 

landward boundary of the SFHA
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Presenter Notes
Presentation Notes
In some areas near the SFHA boundary it is possible that the BFE labeled on the map may have been rounded (down) to a whole number in feet that is lower than the still water elevation, which is expressed to the tenth of a foot in the FIS table.  Check the table of still water elevations to ensure that you are relying on the higher elevation. 
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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!

19

Presenter Notes
Presentation Notes
In Wisconsin a requirement to determine floodway boundaries and follow state rules for floodways applies in areas where the highest BFE is caused by a coastal flood event.  In some areas the floodway is mapped within the VE zone, and in others the riverine floodway boundaries would need to be determined based on a study of the river without regard for the coastal flood event. See Floodway Analysis and Mapping, FEMA Guidance Document No. 79, November 2021, p. 6.   
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Floodway and river mouth:
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Green Bay, Brown County, WI (8/18/2009)
Fox River Profile, Brown County, WI

Presenter Notes
Presentation Notes
On the FIRM, a line labeled “limit of floodway” appears at the downstream terminus of the floodway.  On the profile, a line at the top is labeled to identify the area of the profile where the 1% annual chance BFE is controlled by backwater effects from the coastal source.  
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Regulatory BFE is higher than “with floodway” profile
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Presenter Notes
Presentation Notes
Although the regulatory BFE for the area is higher than the river’s 1% annual chance flood elevation without floodway, and with floodway, because of the coastal flooding effects, this does not give anyone free rein to cause increases above the without floodway elevation by development or other encroachments in the regulatory floodway.  Both the 60.3(d) and the 60.3(e) standards must apply.
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Designing and building a compliant 
building in 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.  See also ASCE 24-14 and ASCE 7-22.
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LiMWA/MoWA areas

 In 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 feet).
 MoWA is often(confusingly) called “coastal A zone” (in ASCE 24, and I-codes, for example)
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Presenter Notes
Presentation Notes
The area of a zone AE that is seaward (or lakeward) of a LiMWA is the area expected to be subject to waves of 1.5 to 3 feet in height during the base flood.  The reason it is identified is because such waves have been observed to cause damage similar to that caused by waves that are greater than 3 feet in height as in a VE zone.  It is misleading to refer to these areas as “coastal A zones” because the flood hazard in the AE zone on the other side of the LiMWA is almost always also caused by coastal flooding.  There is a residual risk of waves and hydrodynamic forces even to the landward side of a LiMWA, particularly where changes in the coastal morphology or progressive long-term erosion of the shoreline have rendered the coastal analysis used to develop the FIRM and FIS obsolete.  The FIRM and the FIS do not account for replacement or removal of features such as seawalls and other revetments, the destruction or alteration of sand dunes or vegetation, or erosion on any timescale longer than a single storm event.  The analysis is based upon a “snapshot” in time reflecting the observed conditions at the time the data was collected.    



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.

 VE zone standards are 
recommended by FEMA in 
MoWA areas.

 May be required by building 
code, in areas where codes 
adopted
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Delta County, MI (preliminary map)
LiMWA is the jagged black line within Zone AE

Presenter Notes
Presentation Notes
The jagged black line is the LiMWA on this preliminary map showing an area in Delta County on the south side of the City of Escanaba.  Within the AE zone, the area to the lakeward side of the LiMWA would be subject to waves between 1.5 and 3 feet in height, which could cause damage similar to that caused by the waves (3 feet and greater) in a VE zone.  The International Building Code, International Residential Code, and ASCE 24-14 apply VE-zone standards in most cases in zone AE seaward or lakeward of a LiMWA.  In the I-codes and ASCE 24, these areas are called “coastal A zones.”  Following these more restrictive rules is not a minimum standard of the NFIP required for participation in the NFIP.



Federal Emergency Management Agency 25

III. Floodplain Management Standards in Coastal 
Zones
Minimum NFIP Provisions, Building Codes, and 
Consensus Engineering Standards
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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: […]”

26

Remember the staircase from E273?

Presenter Notes
Presentation Notes
“Coastal high hazard area means an area of special flood hazard extending from offshore to the inland of a primary frontal dune along an open coast, and any other area subject to high velocity wave action from storms or seismic sources.”
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 Section 60.3(a)(2):  assure that all necessary permits have been received from 
government agencies whose approval is required by federal or state law
 “404” permits from US Army Corps of Engineers or EPA

 Sections 9 and 10 of the Rivers and Harbors Act of 1899

 Endangered Species Act (comply with Section 9, get Section 10 incidental take permit if 
required)

• For federal actions, comply with Section 7 including the requirement to consult with the Services

 State permits may be required from a variety of agencies, depending on the state. 
“Enforceable policies” are described in the state’s coastal zone management program 
documents, developed with encouragement and funding from NOAA’s Coastal Zone 
Management office under the federal Coastal Zone Management Act.

Before we get to §60.3(e)
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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[…]”

28

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

Presenter Notes
Presentation Notes
Tiny writing above the footer are references to sections of IBC 2015 and IRC 2015 where the requirements are found.  FEMA Building Sciences 2015 (and subsequent 2018) I-Code and ASCE 24-14 checklist can be used as a quick reference.



Federal Emergency Management Agency

Where’s the bottom of the lowest 
horizontal structural member?
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Presenter Notes
Presentation Notes
The building in the upper left corner appears to be elevated on short masonry piers.  If the masonry piers are not attached to and supported by a concrete slab or other horizontal elements at or below ground level, then the wood beams atop the masonry piers would be the lowest horizontal structural member supporting the lowest floor.The building in the lower left corner is elevated on concrete piles, though some breakaway stucco decoration has been employed to simulate curved archways.  The lowest horizontal structural member supporting the lowest floor is the horizontal beams atop the concrete piles, hidden behind the orange and yellow stucco archways.The building in the upper right corner may seem to be elevated on posts of a sort, with horizontal members significantly above ground level, but a closer look (the photo in the lower right corner) indicates that a reinforced concrete slab between the posts was responsible for support and stability and the failure of the slab transferred loads to the posts, destabilizing the entire building.
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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”

 In 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.

• *However, adopting a regulation to require new construction to be landward of a specific 
location is not currently required in Great Lakes VE zones.
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1612.4 (through reference to ASCE 24-14, 4.3(1)); G401.2; R322.3.1(1)

Presenter Notes
Presentation Notes
Mean High Tide means the average of all the high water heights observed over the National Tidal Datum Epoch.  The National Tidal Datum Epoch is currently the 19-year period 1983-2001, but the NTDE is considered for revision every 20-25 years.  Mean High Tide and the NTDE apply in tidewaters, not freshwaters (the difference is based on tidal influence or the lack thereof, not on the freshness of the water, however).  Tidal water levels are observed regularly at tidal stations at intervals on tidewater coasts.  The head of tides in the St Lawrence River (downstream from the outlet of Lake Ontario) is traditionally understood to be at Trois Rivières in the Province of Quebec.  More information on tidal datums and other vertical datums is available from NOAA.FEMA HQ has taken the position (possibly temporarily) that local ordinances need not provide for a lakeward line of prohibition for new development.  Base Flood Elevations are accurate only to the Low Water Datum of the lake, however, so lakeward of that point, EXTREME care would need to be exercised to determine a BFE and require compliance with it, including all other VE zone standards.  The wiser choice may be to adopt a lakeward line of prohibition—perhaps the Ordinary High Water Mark or some other point beyond which state coastal zone regulations, Section 404 of the Clean Water Act, and Sections 9 and 10 of the Rivers and Harbors Act of 1899 would also greatly limit new development (Section 60.3(a) requirement to require all other federal and state permits does still apply everywhere in a special flood hazard area in a participating community)
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60.3(e)(4)(i)
 “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 level[…]”

31

Presenter Notes
Presentation Notes
This is the fundamental requirement in a coastal high hazard area:  elevate the bottom of the lowest horizontal structural member of the lowest floor to or above the base flood level.
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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
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Presenter Notes
Presentation Notes
Communities without specific wind loading values in adopted state or local building codes should reference ASCE 7-16 (recently updated, current version is ASCE 7-22)  or a similar consensus standard (but ASCE 7-22 is the consensus standard for such engineering in the United States)
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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 7-22 Minimum Design Loads for Buildings and Other Structures

ASCE/SEI 24-14 Flood Resistant Design and Construction

33

1612.5(2.2); R322.3.3; R322.3.6

Presenter Notes
Presentation Notes
Note that ASCE 24 and ASCE 7 are examples of “accepted standards of practice”  ASCE 7 was recently updated and the latest version is 7-22.  
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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.”

34

Wood lattice-work:
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“Breakaway” walls (60.3(e)(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).”
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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

Presenter Notes
Presentation Notes
Point out that FEMA’s Technical Bulletin 5 (Free of Obstruction Requirements) and Technical Bulletin 9 (Design and Construction of Breakaway Walls Below Elevated Coastal Buildings), along with other publications, provide guidance on this subject.Some building codes, particularly by reference to ASCE/SEI 7-22, may require walls, including breakaway walls, to resist wind (or other) loads that are greater than the 20 lbs. per square foot upper limit—hence the option for a more specific design for the site conditions by an engineer or architect.
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Breakaway wall enclosures

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

36

Communities must be diligent in 
ongoing enforcement.  Built in 
compliance needs to remain in 
compliance afterward.

Presenter Notes
Presentation Notes
Note that the building appears to be elevated on posts or pilings with an enclosure—with windows—and that the enclosure ceiling has a suspiciously low clearance.  The ground floor enclosure below this building had been modified at one time to be used as an apartment, with bathroom facilities and partitions into separate rooms.  
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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 community’s FIRM.” (emphasis added)
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1612.4(through reference to ASCE 24; G401.2; R322.3.2(3)

Presenter Notes
Presentation Notes
Storm-induced erosion and localized scour can remove soils upon which coastal foundations depend for support.  Note that artificial fill is especially susceptible to erosion and scour.  It cannot be assumed to remain in place or allowed to be used as a basis for the structural support of the building.  The open, vertical foundation must be designed and constructed to perform in spite of the removal of any fill (or any storm-induced erosion and scour of natural soils) and this is part of the design professional’s responsibility under the local ordinance provision implementing Section 60.3(e)(4)(ii).The photographs illustrate effects of erosion and scour, including some closed, shallow foundations that failed as supporting soils were removed, and one that performed somewhat better in spite of evident removal of surface material.The photograph in the upper right depicts an eroding bluff face in Michigan, taken at a time when further erosion would begin to destroy existing structures.
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No fill for structural support?  

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

NO LOMR-F in Zone VE.

NO BASEMENT in Zone VE.

What about Zone AE, right on the other side of the gutter line?  Not a good idea.
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Technical Bulletin 10-01 and coastal areas

39

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 will not meet the assumptions for the “simplified” approach in TB 10-01.  

TB 10-01 says “this bulletin strongly recommends that structural fill not be used to elevate buildings 
constructed in A zones in coastal areas.”

Presenter Notes
Presentation Notes
Compliant with NR 116 “flood fringe district” standards does not mean “reasonably safe from flooding.”  Even if the fill is 2 feet above BFE and there is “dryland access.” 
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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.

“Coastal high hazard area” : …from offshore to the inland limit of the primary frontal dune 
on an open coast…”  

Primary frontal dune is a defined term.

40

1612.4(through reference to ASCE 24); G103.7; R322.3.1(2)

Presenter Notes
Presentation Notes
Note that a coastal high hazard area specifically includes everything inland to the inland limit of a primary frontal dune.  Primary frontal dunes, where present, are identified in the NFHL and in the DFIRM database but are *not* identified on the paper FIRM.  



September 10, 2021 Cook County FIRM effective date
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The red squiggly line is the inland limit of a Primary Frontal Dune that the landowner destroyed in 
pursuit of a $270 million athletics center, which was mapped into zone VE shortly after its completion.

Presenter Notes
Presentation Notes
The red squiggly line is the inland limit of a Primary Frontal Dune that the landowner destroyed before the 9/10/2021 effective date of the FIRM that mapped the site into zone VE.
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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 5 of ASCE 7 (referenced in ASCE 24) contains direction on calculation and 
application of flood loads for structural design purposes.
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 Any building in an SFHA, pre-FIRM or post-FIRM, that is substantially damaged, or proposed to 
be substantially improved, should be reviewed for compliance with all of the applicable 
standards of Part 60 for permitting.

 This means that even if the building’s lowest floor or lowest horizontal structural member is 
“high enough,” the building must meet ALL of the 60.3(e) standards that apply when it is 
substantially improved (including repair following substantial damage) after it is shown in zone 
VE.
 Open, vertical foundation, designed/reviewed and certified by engineer or architect to withstand 

wind and water loads acting simultaneously on the foundation and structure attached thereto…

 Could be an issue for pre- or post-FIRM buildings that were built to AE zone standards, or before the 
imposition of floodplain regulations.   

A note on “substantial damage” and “substantial improvement”:
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Residual risk ≠ No risk

 Site is shown outside SFHA.
 Pre- and post-construction grade is below BFE.

 Is 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?

 If 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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What makes a successful development project?

45

c. 1994 c. 2010 c. 2013

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

Presenter Notes
Presentation Notes
Things change.  The location of existing buildings rarely changes.  But other things can change around, or under, them.  
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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.

 Insurance provides you with an indemnity (financial compensation) and does not stop 
the damage from happening.

 Plan for the future events, not the past events:
http://www.geol.ucsb.edu/faculty/sylvester/UCSB_Beaches/IVCLIFFS/pillarhus.html
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 Chapter 3 is entitled “Identifying Hazards”

 Section 3.7 focuses on flood hazard assessments for design purposes

 Section 3.7 is broken into two subsections. 

 One discusses how to determine whether the current FIRM and FIS accurately depict 
current potential flood hazards.

 The other discusses how a design professional could (or SHOULD) update or revise to 
consider more hazardous conditions that have developed since the analysis that 
produced the FIRM and FIS.

FEMA–55 “Coastal Construction Manual” - Chapter 3
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This site was shown in unshaded zone X (not zone VE) 
on the Kenosha County workmap released in 2017
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2002 aerial photo
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2015 aerial photo
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2017 aerial photo
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2018 aerial photo
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2019
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2020 aerial photo



Kenosha County coastal PMR preliminary release, March 28, 2022
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“Unshaded” zone X = “Areas of minimal flood hazard”

Presenter Notes
Presentation Notes
Site of former house is *still* in unshaded zone X on Kenosha County Preliminary FIRM released March 2022…
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IV. A few words about insurance:

NFIP Risk Rating 2.0 and Great 

Lakes Coastal areas
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Presenter Notes
Presentation Notes
In 2021, the NFIP redesigned its risk rating system to improve the policyholder experience.  FEMA’s new rating methodology leverages catastrophe modeling, geospatial technology, and NFIP mapping data to estimate risk and determine the cost of flood insurance for each individual building.  The NFIP rating methodology, referred to as Risk Rating 2.0, produces flood insurance pricing that is more equitable and easier to understand.  Property-specific pricing clearly signals risk, helping policyholders and communities become more resilient and make risk-informed decisions to mitigate the effects of flooding.



Overview of Flood Insurance Rating Factors  (Risk Rating 2.0)

 Geographic Location

 Structural Variables

 Claims History

 Discounts

• Mitigation

• Statutory

• CRS
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Presenter Notes
Presentation Notes
The NFIP rating methodology calculates a flood insurance policy rate based on a series of unique variables and flood hazards for each building.  The risk rating variables can be grouped into several broad categories:  geographic location of the building, structural variables or characteristics of the building, claims history, mitigation discounts, and other statutory factors.  Each of these categories will be discussed in more detail.
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Mitigation Discounts

 Flood Openings (in enclosures/crawlspaces)

 Elevation of Machinery & Equipment (M&E)
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Presenter Notes
Presentation Notes
More types of mitigation discounts may be coming in the future.  You can get these discounts regardless of flood zone.  Yes, hydrostatic openings will get you a discount for a building in zone VE that is not elevated on pilings or columns, though if the building is a violation that may affect the cost of flood insurance in other ways. 
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 The NFIP Standard Flood Insurance Policy covers “direct physical damage by or from 
flood to your insured property”

 Specifically excluded:
 Loss of land

 Earth movement, even when flood directly causes the earth movement, unless there is 
evidence of sudden erosion or undermining from a specific type of flood causing the earth 
to move

• Specific examples of “excluded” earth movement include land subsidence, sinkholes, or “gradual 
erosion”

SFIP coverage and erosion
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 “Gradual erosion“ is excluded…but: 

“flood” specifically includes “collapse or subsidence of land along the shore of a lake or similar 
body of water as a result of erosion or undermining caused by waves or currents of water 
exceeding anticipated cyclical levels that result in a flood as defined […] above [(a general and 
temporary condition of partial or complete inundation of two or more acres of normally dry land 
area or of two or more properties (one of which is your property) from […] overflow of inland or 
tidal waters”)]

Direct physical damage by or from flood, to your insured property: 

Insured property is a building and/or personal property inside a building.  Not land, land value, or 
the right to develop land.  

SFIP “erosion” coverage… yes or no?
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Presenter Notes
Presentation Notes
So… no guarantees that erosion will be covered or not, but it can’t possibly be covered if you don’t have an NFIP policy.  But what definitely is not covered is the loss of land.  Direct physical damage to your insured property, and your insured property is a building or a building and its contents.
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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 AO, AH, 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 near a Great Lake’s coast will be higher (all other factors being 
equal) than for areas away from the coast.

 NFIP flood insurance is not a panacea for erosion problems.
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FEMA – 55 Coastal Construction Manual Vols. 1 and 2:

https://www.fema.gov/sites/default/files/2020-08/fema55_voli_combined.pdf

https://www.fema.gov/sites/default/files/2020-08/fema55_volii_combined_rev.pdf

FEMA Building Science Technical Bulletins (see especially TB 5 Free of Obstruction and 
TB 9 Breakaway Walls):  

https://www.fema.gov/emergency-managers/risk-management/building-
science/national-flood-insurance-technical-bulletins

FEMA P-499 Home Builder’s Guide to Coastal Construction:

https://www.fema.gov/sites/default/files/2020-08/fema499_2010_edition.pdf

Resources:
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FEMA P-762 Local Officials Guide to Coastal Construction:

https://www.fema.gov/sites/default/files/documents/fema_p-762-local-officials-guide-
coastal-construction.pdf

Substantial Improvement/Substantial Damage Desk Reference:

https://www.fema.gov/sites/default/files/documents/fema_nfip_substantial-
improvement-substantial-damage-desk-reference.pdf

More resources:
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Vertical Datum and Height
 Except in AO and some unnumbered A zones, NFIP floodplain 

management is 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 88?”

 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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