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Tahle 3-1. Common SFHA Designations for Riverine or Inland Flood Zones

Description

Flood Risk Zones
A Areas subject to inundation by the 1-percent annual chance flood event. Because detailed
hydraulic analyses are not used, no BFE or depths are shown.

AE and ‘ Areas subject to inundation by the 1-percent annual chance flood event determined by
A1-30° - detailed methods. BFEs are shown.
AH and AO_ Areas subject to inundation from the 1-percent annual chance ﬂood that have flood

depths of between 1 and 3 feet. AO zones.can be either ponding area$ or sheet flow
and are assigned a base flood depth measured in feet above the ground. AH zones are
generally ponding areas and are assigned a BFE.

1 Zone designations found on older FIRMS have been replaced by the designation listed in the same box above them.

Table 3-2. Common SFHA Designations for Coastal Flood Areas

Description

Flood Risk Zones
N - Ared

1-percent annual chance flood in coastal areas
due to wave action and, by definition, the entire
Primary Fronta FEs have been determined.

VE .| Areas SubJect to jatindati m the 1-percent annual chance flood in coastal areas
V1-307 where there j&"a velocity hazar to wave action. BFEs have been determined and

1 Zone designations found on older FIRMs have been replaced by the designation listed in the same box above them,
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REGULATORY REQUIREMENTS 3

When BFEs or floodway data are obtained for manufactured home sites, the manufactured
home must meet the elevation and floodway standards described in Sections 8.6.2 and 3.6.9.

3.6.2  Elevation in A, A1-30, AE, and AH Zones

Most manufactured home placements are subject to the same performance standards as typically
built residential structures. The performance standard for the placement of these manufac-
tured homes is addressed in this section. An exception has been made for the placement of
manufactured homes in existing manufactured home parks or subdivisions which is addressed
in Section 3.6.3.

The NFIP requires that manufactured homes placed or substantially improved in Zones A1-30,
AH, or AE on the community’s FIRM on sites:

(i)  “Outside of a manufactured home park or subdivision,
(ii) Inanew manufactured home park or subdivision,
(iif) In an expansion to an existing manufactured home park or subdivision, or

(iv) In an existing manufactured home park or subdivision on which a manufactured
home has incurred substantial damage as the result of a flood,

be elevated on a permanent foundation such that the lowest floor of the manu-
factured home is elevated to or above the base flood elevation and be securely
anchored to an adequately anchored foundation system to resist flotation, col-
lapse and lateral movement.” [44 CFR 60.3(c) (6)]

This requirement establishes the basic elevation and anchoring standards that apply to most
manufactured home placements, including those outside of manufactured home parks and sub-
divisions and in new manufactured home parks and subdivisions, These manufactured homes
must have their lowest floors elevated to or above the BFE. These requirements also apply to
manufactured homes placed in expansions to existing manufactured home parks and on lots
where manufactured homes are substantially damaged by flood. Once a manufactured home in
an existing manufactured home park or subdivision is substantially damaged by flood, from that
point on all manufactured homes placed on that lot must be elevated to or above the BFE.

The best way to meet the elevation requirement described
above is to elevate the bottom of the manufactured home This guide regommends_for A zones
steel frame to the BFE. The manufactured home must be the best practice of placing the bot-

. tom of the manufactured home's
securely anchored to an adequately anchored foundation S5l Toip-atthe BFE-and not e

system to resist flotation, collapse, or lateral movement. lowest floor of the manufactured
Section 3.6.5 and Chapter 7 address anchoring in more home in order to prevent flood dam-
detail. age to'the floor and other interior

finishes and contents (Figure 3-3).

As with stick built housing, all parts of the manufac-
tured home below the BFE must be constructed with
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Figure 11. Recommended flood-resistant exterfor
mass wall construction. The following materials
and methods will limit flood damage to exterior
mass walls: 1) use conerefe masonry with stucco
or hrick veneer (provide drainage cavily if brick
veneer is used); 2) use rigid, closed-cell insula-
tion; 3) use steel framing; and 4) use non-pa-
per-faced gypsum wallboard painted with latex
paint (Source: Coastal Confractor Magazine and
Building Science Corporation).

Exterior Rigid

Dralned Cavity
7 Insulation

Brick

Veneer L

Concrete
Block .

Painted f =
Stucco\

Non-paper-faced | J 1

Gypsum Wallboard ‘- EIoE
with Latex Paint  A# w

Uninsulated

Membrane or vilbekimmed il Non-paper-faced
Trowel-on Vapor Barrier Gypsum Wallboard
(Class1) with Latex Paint

- New and replacement manufactured homes should be installed in accordance with the provisions of
the 2005 edition of NEPA 225, Model Manufactured Home Installation Standard (http://www.nfpa.org/
aboutthecodes/AboutTheCodes.asp?DocNum=225&cookie%5Ftest=1). The standard provides flood, wind,
and seismic resistant installation procedures. It also calls for elevating A Zone manufactured homes with
the bottom of the main chassis frame beam at or above the BFE, not with the top of the floor at the BFE.

How High Above the BFE Should a Building be Elevated?

Ultimately, the building elevation will depend on several factors, all of which must be considered before a final
determination is made: '

- The accuracy of the BFE shown on the FIRM: If the BFE is suspect, it is probably best to elevate several feet
above the BFE; if the BFE is deemed accurate, it may only be necessary to elevate a couple of feet above
the BFE.

+ Availability of Advisory Base Flood Elevations (ABFEs): ABFEs have been produced for coastal areas foIIGng
Hurricanes lvan, Katrina, and Rita. These elevations are intended to be interim recommendations until new
FISs can be completed. Some communities have adopted ABFES, but not all (see the Hurricane Katrina
Recovery Advisory posted at http://www.fema.gov/pdi/rebuild/mat/reconst_guidance.pdf).

- Future conditions: Since the FIRM reflects conditions at the time of the FIS, some owners or jurisdictions
may wish to consider future conditions (such as sea level rise, wetland loss, shoreline erosion, increased
storm frequency/intensity, and levee settlement/faiiure) when they decide how high to elevate.

- State or local requirements: The state or local Jjurisdiction may require a minimum freeboard through its
floodplain management regulations.

- Building code requirements: The International Building Code (IBC) requires buildings be designed and
constructed in accordance with ASCE 24 (Standard for Flood Resistant Design and Construction). ASCE 24
requires between 0 and 2 feet of freeboard, dependmg on the building importance and the edition of ASCE
24 referenced.®

- Critical and essential facilities: Given the importance of these facilities, some of which must remain
operational during a hurricane, they should be elevated higher than most commercial and residential
buildings.

3The 1998 edition of ASCE 24 is referenced by the 2003 edition of the 1BC, and requires between 0 and 1. feet of freebhoard. The
2005 edition of ASCE 24 |s referenced by the 2006 edition of the IBC, and requires between 0 and 2 feet of freeboard.
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FOUNDATION SYSTEMS 8

Single block stack (8 inch by 16 inch) on concrete footing or ABS pad

Double block stack (16 inch by 16 inch) on concrete footing or ABS pad

Table 8-2. Recommended Manufactured Home Foundation Selection for Riverine Flood Zones (and maximum flood
flow velocity)

Riverine Flooding

Flood Zone/Foundation Type * Floodway? A, AE, AE1-30, AO/AH
. v
Steel pier
P V_,.=1.00 fps
Single block stack Do Naot Use v =1‘/;5 fps?
Dry-stacked masonry block : = ;
Double block stack Do Not Use V. =1.75 fps?
Single block stack Do Not Use v 0
Dry-stacked masonry block V =200 fps
with surface-bonded mortar e
Double block stack Do Not Use
V=300 fps
. v
Single block stack Do Not Use
Mortar or adhesive-bonded ; V e =2:80 fps
masonry block ' fj s
Double block stack Do Not Use V_=3.00 fps
. e
* Single block stack Do Not Use
Reinforced and grouted 8 Vv .=5.00fps
masonry block o
: Double block stack Do Not Use
V__=5.00 fps
Fill/slab Do Not Use v
Posts : ) Do Not Use Ve
Perimeter foundation walls Do Not Use v
Piles® v v

1 Any construction in the oodway requires certification that the construction will not cause a rise in  ood levels,
2 V__ shown for single stack block on concrete pad or footing. V= 1.00 fps for single stack block on ABS pad.

3 V__ shown for double stack block on concrete pad or footing. V_, = 1.25 fps for double stack block on ABS pad:

%

4 Scour protection is recommended around shallow foundations where velocities exceed 2 fps. -

5 Pile foundations are suggested for all sites exposed to  ood velocities greater than 5 fps unless designed by a licensed engineer
or architect.

v = 0K
V_., = maximum design ood velocity (ft/sec) for foundation type
Single stack (8 inch by 16 inch)

Double stack (16 inch by 16 inch)
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