ay,
.  FLOOD ZONE CONSTRUCTION
REQUIREMENTS

The National Flood Insurance Program (NFIP) is a division of the Federal Emergency Management
Agency (FEMA). NFIP produces the Flood Insurance Rate Maps (FIRM), which determine the flood zone
for all properties within Sunnyvale. The following are the flood zones for developable properties within

Sunnyvale:
AE Base Flood Elevation determined by FIRM
AO Base Flood Elevations of 1 to 3 feet
X Areas of 100-year to 500-year flooding

All properties in Sunnyvale are in a flood zone, but most of the City is within the X flood zone, which
does not require flood insurance or any special requirements for construction. Flood zone
designations  for  specific  properties are available on FEMA’s  website at
https://msc.fema.gov/portal/home.

See the table below for construction requirements within the AE or AO flood zones (zone X does not
have special construction requirements).

REQUIREMENTS FOR CONSTRUCTION IN AN AE OR AO FLOOD ZONE

New Construction or | ¢ New Construction - The entire structure is required to be elevated at

Additions of or above*** the base flood elevation.

Substantial e As part of the plans submitted for building permit review, an
Improvement** elevation certificate (completed and signed by a licensed surveyor)
(including the shall be provided that shows, as designed, the finished floor elevation
garage area) is above the base flood elevation. The site plan and building

elevations/section shall also show the finished floor elevation and the
base flood elevation.
¢ At the foundation inspection, an elevation certificate (completed
and signed by a licensed surveyor) shall be provided that shows, as
designed, the finished floor elevation is at or above*** the base flood
elevation.
e Prior to occupancy, an elevation certificate (completed and signed
by a licensed surveyor) shall be provided that shows that the
constructed finished floor elevation is at or above*** the base flood
elevation.

e Lateral and Vertical Additions (with or without other work to base
structure) - Refer to Quick Guide for Handling Additions to Buildings in
Special Flood Hazard Areas attached.
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Addition not of e Refer to Quick Guide for Handling Additions to Buildings in Special
Substantial Flood Hazard Areas attached.

Improvement** e Elevation Certificate may be required.

(including the
garage area)

Remodels not e The existing finished floor level can remain.
including additional |« No elevation certificate is required.

square footage and
not considered New
Construction per the
City’s policy of
Major Remodel/New
Construction*

Footnotes:

** Substantial Improvement is when the total cost of construction exceeds the current assessed value of the
structure. The current assessed value is based on a valuation determined by recognized property appraiser.
Cost of construction includes improvements/damage/construction over the last three year period.

*** One- and Two-Family Dwellings shall meet the following requirements per the California Residential
Code.

R322.2 Flood hazard areas (including A Zones). Areas that have been determined to be prone to
flooding and that are not subject to high-velocity wave action shall be designated as flood hazard areas.
Flood hazard areas that have been delineated as subject to wave heights between 11/2 feet (457 mm)
and 3 feet (914 mm) or otherwise designated by the jurisdiction shall be designated as Coastal A Zones
and are subject to the requirements of Section R322.3. Buildings and structures constructed in whole or
in part in flood hazard areas shall be designed and constructed in accordance with Sections R322.2.1
through R322.2.4.

R322.2.1 Elevation requirements.
1. Buildings and structures in flood hazard areas, not including flood hazard areas designated as
Coastal A Zones, shall have the lowest floors elevated to or above the base flood elevation plus 1 foot
(305 mm), or the design flood elevation, whichever is higher.

2. In areas of shallow flooding (AO Zones), buildings and structures shall have the lowest floor
(including basement) elevated to a height above the highest adjacent grade of not less than the depth
number specified in feet (mm) on the FIRM plus 1 foot (305 mm), or not less than 3 feet (915 mm) if a
depth number is not specified.

3. Basement floors that are below grade on all sides shall be elevated to or above base flood elevation
plus 1 foot (305 mm), or the design flood elevation, whichever is higher.

4. Garage and carport floors shall comply with one of the following:
4.1 They shall be elevated to or above the elevations required in Item 1 or Item 2, as
applicable.
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4.2 They shall be at or above grade on not less than one side. Where a garage or carport is
enclosed by walls, the garage or carport shall be used solely for parking, building access or
storage.

Exception: Enclosed areas below the elevation required in this section, including basements with
floors that are not below grade on all sides, shall meet the requirements of Section R322.2.2.
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QUICK GUIDE for Handling Additions to Buildings in
Special Flood Hazard Areas

This quick guide identifies floodplain
management requirements when
additions to buildings in special flood
hazard areas are proposed to be
constructed. It is based on FEMA P-758,
FEMA'’s Substantial Improvement /
Substantial Damage Desk Reference.

-‘.‘.-,sl'

Several factors must be considered, Substant?al Improvement/
including: Substantial Damage

Desk Reference

FEMAP-758 / May 2010

. What is the flood zone?

* |sthe base building pre-FIRM or
post-FIRM? €2 FEMA

* |sthe building residential or
nonresidential?

* |sother work being done in the
base building?

* |sthe addition structurally
connected or not structurally
connected to the base building?

Use the following charts as you answer those questions in order to identify when the proposed
work is required to comply with the floodplain management requirements of your regulations
(or building code). Pertinent terms and explanations are taken from the SI/SD Desk Reference
(see pages 5 and 6). Also copied from the SI/SD Desk Reference are portions of “compliance
matrices” on which the charges are based. Chapter 6 of the SI/SD Desk Reference has an
explanation of what it means to “bring buildings into compliance” with all of the
requirements.

Download or request a hardcopy of the SI/SD Desk Reference at

https://www.fema.gov/sites/default/files/documents/fema_nfip_substa ntial-improvement-{
substantiaI-damage-desk-reference.pdﬂ
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NOTE:
Chart 1 Use the definition of
“Substantial Improvement”
Buildings in all Flood Zones in the applicable code or

. . . lati b
Lateral Addition ONLY (see Chart 3 for vertical additions) Li?:]]u?a't?c: (m:;/ bg based

on percentage lower than
50%).

Work involves

addition AND other
work on the Base

Building

Addition
ONLY?

Sub-
stantial

Struc-
turally

YES Addition required to
comply; Base

Date of
Base

Building Improve- connect- Building required to
ment? ed? comply
Post-
FIRM
Addition not ¢ A Zone: Addition required to comply
required to comply * V Zone: Addition and Base Building shall

comply (otherwise it becomes an
“obstruction” and thus makes the addition
non-compliant with the free-of-obstruction
Y. requirement)

* AZone: Addition required
to comply to at least LFE
of Base Building

¢ \V Zone: Addition required
to comply

Sub-
stantial

Improve-
ment?

NO

Struc-
turally

connect-
ed?

NO
Addition required

to comply

Addition and Base
—>» | Building required to
comply

YES
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NOTE:

Chart 2 Use the definition of

“Substantial Improvement”

Buildings in All Flood Zones in the applicable code or
Lateral Additions AND Other Improvement Work regulations (may be

. . —_— . cumulative, may be based
in Base Building (e.g., rehab, renovation, remodel) on percentage lower than

50%).

Sub-
stantial

Improve-
ment?

Addition required to;
Base Building shall
comply based on
Flood Zone

Date of
Base
Building

Post-
FIRM

Work not required
to comply

Sub-
stantial

Improve-
ment?

All work required to comply
based on Flood Zone and shall
not be allowed to make the Base
Building non-compliant

YES

All work required to
comply based on
Flood Zone and
effective BFE
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NOTE:

Chart 3 Use the definition of

“Substantial Improvement”

Buildings in All Flood Zones in the applicable code or
. . regulations (may be
Vertical Additions cumulative, may be based
on percentage lower than
50%).

Pre-
FIRM

Sub-
stantial

Improve-
ment?

Base Building
required to comply
based on Flood Zone

Date of
Base
Building

Post-
FIRM

Compliance not
required

All work required to comply based
on Flood Zone and shall not be
allowed to make the Base Building
non-compliant

Sub-
stantial

Improve-
ment?

YES

All work required to
comply based on
Flood Zone and
effective BFE
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Decision Charts for Handling Additions to Buildings
in Flood Hazard Areas
Based on FEMA P-758, Substantial Improvement / Substantial Damage Desk Reference,

see Chapter 6, especially Section 6.2 and Section 6.3. Selected figures are shown
on pages 8 through 12.

PERTINENT TERMS
Additions
. Addition. An extension or increase in floor area or height of a building (from Building
Codes).

. Horizontal Additions. An extension that increases the footprint of a building.

. Vertical Additions. An increase in floor area without increasing the footprint of a
building.
Date of Base Building

. Pre-FIRM. A building for which construction or substantial improvement occurred on
or before December 31, 1974, or before the effective date of the initial FIRM.

. Post-FIRM. A building for which construction or substantial improvement occurred
after December 31, 1974, or after the date of the initial FIRM, whichever is later.

Residential or Nonresidential

. Residential. Compliance solutions are only elevation-in-place (LFE or lowest horizontal
structural member, based on Flood Zone).

. Nonresidential. Compliance solutions are elevation-in-place based on Flood Zone or
retrofit floodproofing (A Zones only).

Structurally Connected or Not Structurally Connected

. Not Structurally Connected. A lateral addition is “non structurally connected” if it
involves no alteration of the load-bearing structure of the building, is attached to the
building with minimal connection, and has a doorway as the only modification to the
common. An addition that is below the BFE and “not structurally connected” is
expected to sustain damage, but should not transfer loads to the building. Long-
standing FEMA guidance refers to “modification of the common wall by no more than
a doorway,” which is one way to describe not structurally connected.

. Structurally Connected. A lateral addition is “structurally connected” if it has its load-
bearing structure connected to the load-bearing structure of the base building, which
typically involves significant alternation of the common wall. An addition that is below
the BFE and “structurally connected” would transfer flood loads imposed on it to the
existing building.
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PERTINENT TERMS (continued)

Flood Insurance Rate Map Changes

Flood Zone Changed. If the FIRM has been revised and the SFHA has widened to
include more area, that area is now subject to the NFIP requirements. For example,
areas that were previously designated X zone may now be shown as A zone or V
zone. Improvements and repairs to buildings that were previously outside of the
SFHA but are now in the revised SFHA must be evaluated to determine if proposed
work is SI/SD.

Flood Zone Changed or BFE Changed. If the FIRM has been revised and the flood
zone or BFE changed, a determination that work is a substantial improvement
requires that the building meet NFIP requirements for new construction based on
the revised flood zone and revised BFE.

New Floodway or Floodway Boundary Changed. If the FIRM has been revised and
either the floodway boundaries are changed or a floodway is newly delineated, a
determination that improvements or repairs to a building are SI/SD may require an

encroachment analysis.

FEMA’S COMPLIANCE MATRICES for A Zones and V Zones

Table 6-1a. Compliance Matrix (A Zones)

Types of Work

Building is Pre-FIRM

[Only rows pertinent to additions are shown.]

Building is Post-FIRM

Lateral addition and
Rehabilitation, Sl

Addition required to comply;
building required to comply

Addition required to comply; building required to
comply (see Note below table)

Lateral addition, not Sl

Addition not required to comply

Addition required to be elevated to at least the
elevation of the existing lowest floor

Lateral addition, Sl, not
structurally connected

Addition required to comply;
building not required to comply

Addition required to comply

Lateral addition, Sl,
structurally connected

Addition required to comply;
building required to comply

Addition required to comply; building required to
comply (see Note below table)

Vertical addition above
building, not Sl

Compliance not required

Work shall comply and shall not be allowed to
make the building non-compliant with any aspect
of the building that was required for compliance

Vertical addition above
building, SI

Building required to comply

Work shall comply and shall not be allowed to
make the building non-compliant with any aspect
of the building that was required for compliance
(see Note below table)

Note: If a map revision has resulted in a higher BFE, a post-FIRM building must comply based on the new BFE.

Guidance for Additions (October 2019)
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Table 6-1b. Compliance Matrix (V Zones)

Types of Work

Building is Pre-FIRM

Bui is Post-FIRM

Lateral addition and
Rehabilitation, SI

Addition required to comply;
building required to comply

Addition required to comply, and rehabilitation
work shall comply and shall not be allowed to
make the building non-compliant with any aspect
of the building that was required for compliance
(see Note below table)

Lateral addition, not Sl

Addition not required to comply

Addition required to comply

Lateral addition, SI, not
structurally connected

Addition required to comply;
building required to comply

Addition required to comply (see Note helow)

Lateral addition, S,
structurally connected

Addition required to comply;
building required to comply

Addition required to comply; building required to
comply (see Note below table)

Vertical addition above
building, not SI

Compliance not required

Work shall comply and shall not be allowed to
make the building non-compliant with any aspect
of the building that was required for compliance

Vertical addition above
building, SI

Building required to comply

Work shall comply and shall not be allowed to
make the building non-compliant with any aspect
of the building that was required for compliance
(see Note below table)

MNote: If a map revision has resulted in a higher BFE, a post-FIRM building must comply based on the new BFE.




These figures are from FEMA P-758, Substantial Improvement /
Substantial Damage Desk Reference.

Mo Improvement of
Original Building

Lateral Addition

--------- (= == =] (= =)
o i s e T ————
= e e e e e e e, e e e

Existing Lowest Floor

\-Lowest Floor Elevated
To or Above BFE

Figure 6-3. Lateral addition to a pre-FIRM building in an A zone — the proposed work is only the addition (no work
was performed on the original building and no structural modification was made to the common wall or roof). The
addition constitutes a substantial improvement and it complies with all NFIP requirements.

|mprovements to Criginal Building

BFE
B T E SEbe b I\'—L::nm.uazsl Floor Elevated To or Above BFE
e Temmen i

Figure 6-4. Lateral addition to a pre-FIRM building in an A zone - the proposed work includes an addition and
work on the original building, including structural modification of the common wall or roof. The proposed work
was determined to be a substantial improvement. The addition complies with all requirements and the building is
brought into compliance by elevating it on a compliant foundation.
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Improvements to Original Building

n ﬁ]w BFE
¥
waget o

Mote: Original building is brought up to V zone standards
to meet “free-of-obstructions” requirements

Figure 6-5. Lateral addition to a residential building in a ¥ zone - the proposed work includes work on the original
building. The lateral addition and improvements constitute substantial improvement. Both the addition and the
original building are brought into compliance by elevating to or above the BFE on an open foundation.

Figure 6-7. Lateral addition to a non-residential building in an A zone — the proposed work is only the addition (no
waork on the existing building and no structural medification of the common wall er roof). The work constitutes
substantial improvement. The addition is elevated to or above the BFE (an alternative would be to dry floodproof

only the addition, including the common wall).
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Post=-FIRM
Building

/\l

Figure 6-8. Lateral addition to a post-FIRM building in any flood zone (map revision has not changed the effective
BFE). All improvements or repairs to a post-FIRM building must comply with the NFIP requirements regardless
of the value of that work, and the work shall net compromise any of the NFIP requirements that the building was

required to meet when it was initially built.

|
Addition

Mew Lateral Addition

No Improvement of
QOriginal Building

Post-FIRM Building
Built to Old BFE

Lateral Addition
Elevated to

New BFE

Figure 6-9. Lateral addition to a post-FIRM building in an A zone (a map revision has increased the BFE).

The proposed work is a lateral addition with no work in the original building and ne structural modification

of the common wall or roof. The work constitutes a substantial improvement. Because there is no structural
modification, only the addition must comply with the effective BFE which is higher than the BFE when the building
was huilt. If instead the proposed work includes work in the original building or structural modification, the
addition and the building must comply with the effective BFE.
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Vertical Addition

(HHHHH

for Vertical Addition

Foundation Type
Depends on
Flood Zone

BEFORE AFTER

Figure 6-10. Vertical addition to a pre-FIRM residential building (in any zone) - the proposed work is a new upper
story that involves structural modification. The work is a substantial improvement. The building is elevated to or
above the BFE on a compliant foundation.

BEFORE AFTER

Figure 6-11. Vertical addition to a pre-FIRM residential building (in any zone) = the proposed work is a new lower
story that involves structural modification. The work constitutes a substantial improvement. The building and the
new lower story are elevated on a compliant foundation.
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Vertical Addition

Watertight
Flood Barrier
Structure Must be
Qriginal Building Dry Floodproofed
(Mot Floodproofed -t Bre

When Constructed) —_-F

-
= -
=

- -
Lo

Mote: Design may require reinforcement
of walls and floor slab,

Figure 6-12. Vertical addition to a pre-FIRM, non-residential building in an A zone. The work constitutes a
substantial improvement. The building is brought into compliance by retrofit dry-floodproofing measures
(certification of design by registered design professional is required). Non-residential buildings can also be

brought into compliance by elevation (not shown).
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