PANEL DISCUSSION – PART 1
Building Codes and Floodplain Management Ordinances:
Identify and Working with Differences

State of Hawaii Building Code
15th Hawaii Floodplain Management Conference
Douglas Haigh, P.E.
County of Kauai, Department of Public Works
Building Division Chief
State Building Code Council Member

State Building Code & Flood
Management
•
•
•

State Building Code – Background
2012 IBC & IRC Adoption by SBCC & Counties
2018 IBC & IRC Adoption by SBCC & Counties

State Building Code
State Law
CHAPTER 107
PUBLIC IMPROVEMENTS

Summary
•

Established in 2007

•

Amended in 2014 & 2017

•

Created the State Building Code
Council (SBCC)

•

Responsible for State Building
Codes

Part II. State Building Code and Design Standards
107-21 Definitions
107-22 State building code council
107-23 Executive director and executive assistant; council budget
107-24 Authority and duties of the council
107-25 Hawaii state building codes; requirements
107-26 Hawaii state building codes; prohibitions
107-27 Design of state buildings
107-28 County authority to amend and adopt the Hawaii state
building codes without council approval
107-29 Rules
107-30 Annual report
107-31 State building code; compliance

State Building Code
State Law
§107-22 State building code council. (a) There is established a state building code council. The
council shall be placed within the department of accounting and general services for administrative
purposes only. The council shall consist of eleven voting members and one nonvoting member, who
shall be the comptroller or the comptroller's designee. The council members shall serve four-year
terms. The voting members shall include:
(1) One county building official from each of the four counties appointed by the mayor;
(2) One member representing the state fire council;
(3) One member representing the department of labor and industrial relations who has significant
experience in elevator safety;
(4) One member representing the state energy office of the department of business, economic
development, and tourism;
(5) One member representing the Structural Engineers Association of Hawaii;
(6) One member representing the American Institute of Architects, Hawaii State Council;
(7) One member representing the Building Industry Association of Hawaii or the General
Contractors Association of Hawaii, who has significant experience with building codes, with alternating
four-year terms between the two organizations and the first four-year term to be served by the Building
Industry Association of Hawaii; and
(8) One member representing the Subcontractors' Association of Hawaii who has significant
experience with building codes.
(b) Seven voting members shall constitute a quorum. The chairperson of the council shall be
elected annually from among its members by a majority vote of the members of the council.
(c) Members shall serve without compensation, but shall be reimbursed for expenses, including
travel expenses necessary for the performance of their duties.

Summary
•

SBCC Membership
•

Four County Building Officials

•

Fire Official

•

State Elevator Official

•

State Energy Official

•

Structural Engineer

•

Architect

•

Building Industry or General
Contractors

•

Subcontractors’ Association

State Building Code

Summary

State Law

§107-24 Authority and duties of the council. (a) Any law to the contrary notwithstanding, the
council shall establish the Hawaii state building codes.

•

Any state amendment requires
unanimous approval of the four
county building officials

•

SBCC shall adopt listed model
codes

•

Model codes are automatically
adopted two years after
publication date, if not adopted
sooner. This condition was added
to the law in 2017

(b) The council shall appoint a subcommittee comprising the four council members representing
county building officials, whose duty shall be to recommend any necessary or desirable state
amendments to the codes and standards identified in section 107-25. Any recommended state
amendments shall require the unanimous agreement of the subcommittee.
(c) The council shall adopt, amend, or update codes and standards identified in section 107-25
on a staggered basis as established by the council; provided that adoption of a code or standard
shall be within two years of the official publication date of the code or standard, pursuant to chapter
92, and exempt from the requirements of chapter 91. If the council does not adopt a code or
standard identified in section 107-25 within the two-year time period, that code or standard shall
automatically become part of the Hawaii state building code until superseded by the adoption of an
amended version of the code or standard by the council pursuant to this subsection.
(d) The council may appoint other investigative, technical expertise committees, which may
include council members.
(e) The council shall consult with general building contractor associations and building trade
associations to gather information and recommendations on construction practices and training
relevant to building codes and standards.
(f) The council may make expenditures for technical references, equipment and supplies, and
other operating expenses, and may contract for the conduct of research studies and other technical
services.
(g) The council may provide education and technical training and administrative assistance in the
form of services or grants at the state and county levels relating to the implementation and
enforcement of the Hawaii state building codes adopted pursuant to this part.
(h) At the end of each fiscal year, the council shall submit a written report to the governor on the
council's activities, including the codes and standards adopted, amended, or updated by the council.

State Building Code
State Law

•

•

§107-25 Hawaii state building codes; requirements. There is established the Hawaii state
building codes applicable to all construction in the State of Hawaii. The Hawaii state building
codes shall be based upon:
(1) The state fire code as adopted by the state fire council;

•

(2) The Uniform Plumbing Code, as copyrighted and published by the International Association
of Plumbing and Mechanical Officials, including its appendices;

•

(3) The International Building Code, the International Residential Code, and the International
Energy Conservation Code, as published by the International Code Council;

•

(5) Hawaii design standards implementing the criteria pursuant to Act 5, Special Session Laws
of Hawaii, 2005, as applicable to:

•

(A) Emergency shelters built to comply with hurricane resistant criteria, including enhanced
hurricane protection areas capable of withstanding a five hundred-year hurricane event as well as
other storms and natural hazards; and

•

•

State Fire Code

•

Uniform Plumbing Code

•

International Building Code

•

International Residential Code

•

International Energy Conservation
Code

•

National Electrical Code

(4) The National Electrical Code, as published by the National Fire Protection Association;

•

•

•

Summary
Model Codes

(B) Essential government facilities requiring continuity of operations; and
(6) Code provisions based on nationally published codes or standards that include but are not
limited to residential and hurricane resistant standards related to loss mitigation standards in
accordance with section 431P-12, elevator, mechanical, flood and tsunami, existing buildings, and
onsite sewage disposal. [L 2007, c 82, pt of §2; am L 2014, c 164, §6]

State Building Code
State Law

•

§107-27 Design of state buildings. (a) No later than one year after
the adoption of codes or standards pursuant to section 107-24(c),
the design of all state building construction shall be in compliance
with the Hawaii state building codes, except state building
construction shall be allowed to be exempted from:

•

(1) County codes that have not adopted the Hawaii state building
codes;

•

(2) Any county code amendments that are inconsistent with the
minimum performance objectives of the Hawaii state building codes
or the objectives enumerated in this part; or

•

(3) Any county code amendments that are contrary to code
amendments adopted by another county.

•

(b) Exemptions shall include county ordinances allowing the
exercise of indigenous Hawaiian architecture adopted in accordance
with section 46-1.55.

•

(c) The State shall consider hurricane resistant criteria when
designing and constructing new public schools for the capability of
providing shelter refuge. [L 2007, c 82, pt of §2; am L 2014, c 164,
§8; am L 2017, c 141, §3; am L 2018, c 84, §1]

•

•

Summary
State building construction shall
comply to the State Building Code
within one year after adoption
State building construction are
exempted from any county code
amendments that are inconsistent
with the minimum performance
objectives of the Hawaii state
building codes

State Building Code
Summary

State Law
§107-28 County authority to amend and
adopt the Hawaii state building codes without
council approval.
(a) The governing body of each county
shall amend, adopt, and update the Hawaii
state building codes as they apply within
their respective jurisdiction, in accordance
with section 46-1.5(13), without approval of
the council. Each county shall amend and
adopt the Hawaii state building codes and
standards listed in section 107-25, as the
referenced Hawaii state building codes and
standards for its respective county building
code ordinance, no later than two years after
the adoption of the Hawaii state building
codes.
(b) If a county does not amend the Hawaii
state building codes within the two-year time
frame, the Hawaii state building codes shall
become applicable as an interim county
building code. [L 2007, c 82, pt of §2; am L
2014, c 164, §9]
•

•

Counties do not need SBCC
approval of amendments to adopt
the State Building Codes

•

Counties have two years to adopt
the State Building Codes

•

After two years, if not adopted, the
State Building Codes become
interim county building codes

2012 International Building
Code (IBC)

•
•
•
•
•

2012 IBC adopted November 13, 2018
State building construction must comply by November 13, 2019
Counties must adopt by November 13, 2020
Appendix G Flood-Resistant Construction is not adopted. This section is primarily
administration oriented.
No technical flood provisions within the code are deleted
•

Section 104.10 – conditions for modifications of flood provisions

•

Section 107.5 – site plans to show design flood elevations

•

Section 110.3.3 - submittal of elevation certificates

•

Section 801.5 – interior finishes restrictions

•

Chapter 1600 – various sections addressing flood loads
and design requirements

2012 International
Residential Code (IRC)
•
•
•
•
•

2012 IRC adopted November 13, 2018
State building construction must comply by November 13,
2019
Counties must adopt by November 13, 2020
IRC applies to one and two family dwellings and townhouses
not more that three stories in height
No technical flood provisions within the code are deleted
•

Section R322 Flood-Resistant Construction – comprehensive section for
buildings in flood hazard areas

2018 IBC & IRC
•

2018 IBC & IRC were published August 31, 2017

•

Both codes will be automatically adopted August 31, 2019

•

State building construction must comply by August 31. 2020

•

Counties must adopt by August 31, 2021

•

No plans amend or delete technical flood provisions except
probably delete Appendix G Flood-Resistant Construction

Adoption of the 2012 & 2018
IBC & IRC by the Counties
•

Hawaii and Honolulu counties working on adopting the 2012
IBC & IRC

•

Maui and Kauai counties plan on skipping the 2012 IBC & IRC
and going directly to the 2018 IBC & IRC

The End

Part 2

Local Community Participation
In the National Flood Insurance Program

15th Hawaii Floodplain Management Conference
Carol Tyau-Beam, P.E., CFM
State NFIP Coordinator
www.waihalana.org

Voluntary Program
What must the community do to join the NFIP?
Community must adopt and submit floodplain
management regulations that meet or exceed the
minimum floodplain management requirements of
the NFIP.
What requirements must the community adopt?
The minimum NFIP floodplain management
requirements are listed in Title 44 of the Code of
Federal Regulations (44 CFR), Section 60.3.
What type of regulations can the community adopt?
Community floodplain management regulations may
be included in zoning ordinances, building codes,
subdivision ordinances, sanitary regulations, or
“stand-alone” floodplain management regulations.
How your community approaches floodplain
management depends on State laws and regulations
and how your community chooses to manage its flood
hazards.

BENEFITS
What happens if your community is i
dentified as flood-prone but does n
ot join the NFIP?

RISK

•

Property owners will not be able to purchase
NFIP flood insurance policies.

•

Federal grants or loans for development will not b
e available in identified flood hazard areas under p
rograms administered by agencies such as the De
partment of Housing and Urban Development,
Environmental Protection Agency, and Small
Business Administration.

•

Federal disaster assistance for flood damage will
not be provided to repair insurable private and p
ublic buildings in identified flood hazard areas.

•

Federal mortgage insurance or loan guarantees,
such as those written by the Federal Housing
Administration and the Department of Veteran
Affairs, will not be provided in identified flood
h
azard areas.

•

Federally insured or regulated lending
institutions, such as banks and credit unions,
are allowed to make conventional loans for
insurable buildings in flood hazard areas in
non-participating communities. However, lenders
must notify applicants that properties are in flood
hazard areas and the properties are not eligible f
or Federal disaster assistance. Some lenders
may voluntarily choose not to make these loans.

Code of Federal Regulations
44CFR § 59.1 Definitions
Flood plain management regulations
means zoning ordinances, subdivision
regulations, building codes, health
regulations, special purpose ordinances
(such as a flood plain ordinance,
grading ordinance and erosion control
ordinance) and other applications of
police power. The term describes such
state or local regulations, in any
combination thereof, which provide
standards for the purpose of flood
damage prevention and reduction.

44CFR § 59.22 Prerequisites for the
sale of flood insurance
(3) A copy of the flood plain management
regulations the community has adopted to
meet the requirements of §§ 60.3, 60.4
and/or § 60.5 of this subchapter. This
submission shall include copies of any
zoning, building, and subdivision
regulations, health codes, special purpose
ordinances (such as a flood plain
ordinance, grading ordinance, or floodrelated erosion control ordinance), and
any other corrective and preventive
measures enacted to reduce or prevent
flood, mudslide (i.e., mudflow) or floodrelated erosion damage;

Floodplain Management Ordinances

Honolulu
ROH Chapter 21A

Maui County
MCC Chapter 19.62

Kauai County
KCC Chapter 15

Hawaii County
HCC Chapter 27

Local Floodplain Managers

9/3/1980

6/1/1981

11/4/1981

5/3/1982

Mario

Ana

Stanford

Bryce

Siu-Li, CFM

Lillis (Interim), CFM

Iwamoto, P.E., CFM

Harada, P.E., CFM

(808) 768-8098

(808) 270-7253

(808) 241-4896

(808) 961-8327

Higher Standards
FEMA Encourages
Communities to adopt
Higher standards
Added benefit of adopting higher standards
is that they may be eligible for CRS credit
and additional points.
Maui County = Class 7 (15%)
Hawaii County = Class 8 (10%)

Cumulative Substantial Improvement
Hawaii County (3 years), Honolulu (5 years)
Maui and Kauai (10 years)
Freeboard
Maui and Hawaii Counties ONLY.

Regulate development near/adjacent to drainage facility outside SFHA
All Counties have included this provision in their
floodplain management ordinance
Various County specific higher regulatory standards
[HCC 27-18(c)(3)], [ROH 21A-1.7(b)], [KCC 15-1.5(c)(4)]
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02
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Code of Federal Regulations
44CFR § 59.1 Definitions
Flood plain management regulations
means zoning ordinances, subdivision
regulations, building codes, health
regulations, special purpose ordinances
(such as a flood plain ordinance, grading
ordinance and erosion control ordinance)
and other applications of police power.
The term describes such state or local
regulations, in any combination thereof,
which provide standards for the purpose
of flood damage prevention and reduction.

44CFR § 59.22 Prerequisites for the
sale of flood insurance
(3) A copy of the flood plain management
regulations the community has adopted to
meet the requirements of §§ 60.3, 60.4
and/or § 60.5 of this subchapter. This
submission shall include copies of any
zoning, building, and subdivision
regulations, health codes, special purpose
ordinances (such as a flood plain
ordinance, grading ordinance, or floodrelated erosion control ordinance), and
any other corrective and preventive
measures enacted to reduce or prevent
flood, mudslide (i.e., mudflow) or floodrelated erosion damage;

Perfect Segue to Part 3
of our Panel Discussion
• The differences in flood provisions between
the 2006 IBC/IRC and the 2012 IBC/IRC;
• Key differences between flood provisions in
the 2012 IBC/IRC and local “stand-alone”
ordinances; Expose the challenges of
having to enforce both the codes and
ordinances (duplication, conflicts);
• Local amendments - strengthen flood
provisions;
• Brief on changes between 2012 and 2018.

PANEL DISCUSSION – PART 3
Building Codes and Floodplain Management
Ordinances: Identify and Working with
Differences

Hawaii Floodplain Management Conference
August 12, 2019

• FEMA’s role in building codes
• Advantages of flood provisions in building codes
• Flood changes from 2006 to 2012 I-Codes
• Key differences between 2012 I-Codes and NFIP
• Modifying codes for higher standards
• Looking ahead to the next State Code edition

24

FEMA’s Role in Building Codes (Flood)
• NFIP definition: “Floodplain management regulations means zoning ordinances,
subdivision regulations, building codes, health regulations, special purpose
ordinances (such as a flood plain ordinance, grading ordinance and erosion
control ordinance) and other applications of police power. The term describes
such state or local regulations, in any combination thereof, which provide
standards for the purpose of flood damage prevention and reduction.”
• Mid-1980’s review of flood provisions in “legacy” model codes
• Active in development of I-Codes since inception in late 1990s
• Active in development referenced standard ASCE 24, Flood Resistant Design and
Construction

25

Consistent Intent and Purpose
• NFIP §60.3(a)(3): Designed to prevent flotation, collapse, lateral
movement during flooding, constructed to minimize flood damage.
• IBC/IRC/IEBC: requirements to safeguard the public safety, health
and general welfare, through structural strength . . .
• All the specific provisions tell the designer, builder, owner and code official
how to achieve that performance expectation for buildings and structures

Design and Compliance Make a Difference

Well-elevated and
embedded pile
foundation

original ground level

Hurricane Katrina, Dauphin Island, AL

FEMA’s Role in Building Codes
• FEMA endorses adoption of building codes with hazard-resistant provisions.
• FEMA considers the two latest editions of the I-Codes to be the minimum
standards for hazard resistance, including flood hazards, high winds, and
earthquake hazards.
• More than twenty states adopt at the state level and mandate local
enforcement.
• Many floodprone communities have adopted building codes (or enforce state
codes), although many still use codes that pre-date the 2015 I-Codes.

28

Building Codes: New Law & FEMA Policies
• Later you’ll hear about
• Disaster Recovery Reform Act of 2018
• Hazard Mitigation Grant programs and building codes
• Public Assistance program and building codes

30

Building Codes and FPM Can “Work Together”
NFIP Regulations (44 CFR Parts 59 & 60)

ASCE 7
Building Code
ASCE 24

Local Floodplain
Management
Regulations*
Flood
Resistant
Buildings and
Development

* NFIP-consistent administrative provisions, community-specific
adoption of FIS and maps, and technical requirements for development
outside the scope of the building code (and higher standards, in some
communities).
31

Advantages of Flood in Building Codes
• All hazard-related design requirements in one place (easier for design
professionals and builders)
• Codes have some “higher standards” and some “more specific” provisions than
the NFIP
• Improved construction quality
• Improved compliance for existing buildings
• Periodic inspections and strengthened enforcement

32

Hawaii State Building Code
• Was based on 2006 I-Codes, now based on
2012 I-Codes
• Counties must adopt no later than November
13, 2020
• Counties can modify to strengthen* or
weaken
• Decide now to work with DLNR to better
coordinate building codes with local
floodplain management regulations.
*Later, I’ll put in a plug for strengthening
the flood provisions.
33

Challenges
• It’s logical to have all building design requirements in building codes; if flood is
removed, designers need to remember to go to local regs for requirements.
• If keep flood in codes and ALSO in local regs:
• Duplication (same requirement, different phrasing): imposes burdens on designers,
builders, code officials to sort out the differences.
• Debate over which prevails in the event of conflict.
• A cautionary tale……

• County amendments to flood provisions in the State Building Code – looking at
just elevation and freeboard ….

34

Some County Building Code Amendments Weaken Flood
Hawaii (CRS)

Honolulu

Kauai

Maui (CRS)

MY READ OF COUNTY’S CURRENT CODE (2006) & FLOOD
IBC
IRC
Appears to apply to all buildings.
Apparently not adopted
Retained flood (if applies to all buildings, then per
(“Guidelines” suggest
ASCE 24, which requires minimum BFE + 1 in all
otherwise?)
zones).
Retained 1612.1, .2 and .5 (documentation).
Replaced R309.5 (garage) and
Replaced 1612.3 (establish FHA) and 1612.4 (design) R323 with reference to ROH
with reference to county code ROH Chapters 16 and Chapter 16.
21. Amended Chapter 34 with same references for
flood.
Replaced 1612.3 (establish FHA) and 1612.4 (design) Replaced R309.5 (garage) and
and some sections in Chapter 34 (existing buildings) R323 (flood) with reference to
with reference to county code Chapter 15, Article 1, county FPM.
FPM.
Replaced R309.5 (garage) and R323 (flood) with
reference to county FPM.
Deleted Sec. 1612 (flood), Sec. 1803.4 (grading and
fill), 1807.1.2.1 (underfloor), 3403.1.1 (SI/SD),
3407.2 (historic) without reference to FPM regs.

Deleted R309.5 (garage) and
R323 (flood) and R408.7
(under-floor) without
reference to FPM.

County FPM Regs
Zone A/AE: BFE + 1 ft
Zone VE: no freeboard
No freeboard

No freeboard

Residential: BFE + 1 ft
Nonresidential: BFE + 1 ft; but
no freeboard for dry
35
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Some County Building Code Amendments Weaken Flood
Hawaii (CRS)

Honolulu

Kauai

Maui (CRS)

MY READ OF COUNTY’S CURRENT CODE (2006) & FLOOD
IBC
IRC
Appears to apply to all buildings.
Apparently not adopted
Retained flood (if applies to all buildings, then per
(“Guidelines” suggest
ASCE 24, which requires minimum BFE + 1 in all
otherwise?)
zones).
Retained 1612.1, .2 and .5 (documentation).
Replaced R309.5 (garage) and
Replaced 1612.3 (establish FHA) and 1612.4 (design) R323 with reference to ROH
with reference to county code ROH Chapters 16 and Chapter 16.
21. Amended Chapter 34 with same references for
flood.
Replaced 1612.3 (establish FHA) and 1612.4 (design) Replaced R309.5 (garage) and
and some sections in Chapter 34 (existing buildings) R323 (flood) with reference to
with reference to county code Chapter 15, Article 1, county FPM.
FPM.
Replaced R309.5 (garage) and R323 (flood) with
reference to county FPM.

Keep this in mind when we look at
freeboard in the 2015 and later
editions of the I-Codes.

Deleted Sec. 1612 (flood), Sec. 1803.4 (grading and
fill), 1807.1.2.1 (underfloor), 3403.1.1 (SI/SD),
3407.2 (historic) without reference to FPM regs.

Deleted R309.5 (garage) and
R323 (flood) and R408.7
(under-floor) without
reference to FPM.

County FPM Regs
Zone A/AE: BFE + 1 ft
Zone VE: no freeboard
No freeboard

No freeboard

Residential: BFE + 1 ft
Nonresidential: BFE + 1 ft; but
no freeboard for dry
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Hawaii State Building Code - Flood
• Some changes in the flood provisions
between the 2006 and 2012 I-Codes.
• FEMA posts excerpts of the flood
provisions: www.fema.gov/buildingcode-resources (and lists of changes
between editions).
• “Highlights of ASCE 24-05” (standard
referenced by IBC).

37

Flood in I-Codes: Changes from 2006 to 2012
• IBC and IRC inspections: Add requirement that documentation of the elevation
of the lowest floor must be submitted prior to the final inspection.
• IRC Section R322 is flood (renumbered sections in Chapter 3).
• R322.2.2. For engineered openings, requires statement of design to be by RDP,
clarifies the statement pertains to the openings (not installation), references
ASCE 24 as basis for design statement.

38

Flood in I-Codes: Changes from 2006 to 2012
• R322.3.2. Add freeboard to Zone V based on orientation of the lowest horizontal
structural member relative to the direction of wave approach and to Coastal A
Zone (if delineated); matches freeboard requirement in ASCE 24-05.
• R322.3.2. Modify prohibition on placement of fill beneath buildings in Zone V;
minor grading, and the placement of minor quantities of fill, permitted for
landscaping and for drainage purposes under and around buildings, and for
support of parking slabs, pool decks, patios, and walkways.
• R322.3.3. Delete reference to mat and raft foundations and specify limitations on
spread footing, mat, raft or other foundations that support columns, which if
permitted, must be designed in accordance with ASCE 24.

39

Comparison
• Comparison brochure (2012 IRC
and NFIP)

Key Differences Between 2012 I-Codes & NFIP
• Reducing Flood Losses Through the
International Codes (4th Edition) describes
differences between NFIP and I-Codes.
• Chapter 3 describes differences.

41

Chapter 3 RFL: Key Differences Between 2012 I-Codes &
NFIP
Adoption of FIS and FIRMs

Coastal A Zone

Flood Loads and Flood Resistance
BFE and Design Flood Elevation
SFHA and Flood Hazard Areas
Buildings, Structures, and Development
Risk/Occupancy Category & Flood Design Class
Required Building Elevations
Equipment Elevations
Residential and Non-Residential Buildings
Definition of Basement
Floodway
Use of Fill
Dry Floodproofing

Existing Buildings
Historic Structures
Additions
Manufactured Homes
Registered Design Professional
Building Official and Floodplain Administrator
Inspections
Record Keeping
SI / SD
Variances
Crawlspace and Under-floor Space
Livable and Habitable
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Chapter 3 RFL: Key Differences Between 2012 I-Codes &
NFIP
Adoption of FIS and FIRMs

Coastal A Zone

Flood Loads and Flood Resistance
BFE and Design Flood Elevation
SFHA and Flood Hazard Areas
Buildings, Structures, and Development
Risk/Occupancy Category & Flood Design Class
Required Building Elevations
Equipment Elevations
Residential and Non-Residential Buildings
Definition of Basement
Floodway
Use of Fill
Dry Floodproofing

Existing Buildings
Historic Structures
Additions
Manufactured Homes
Registered Design Professional
Building Official and Floodplain Administrator
Inspections
Record Keeping
SI / SD
Variances
Crawlspace and Under-floor Space
Livable and Habitable

43

Base Flood & Design Flood

BFE & DFE

IRC: DFE is defined where used in R322.1.4.

BFE & DFE
• IBC, ASCE 7 and ASCE 24 define BFE and DFE
• In most communities DFE = BFE

 Reasons a community might have DFE ≠ BFE include local
decision to use a different map to delineate:
 Ultimate development runoff
(future
conditions)
 Storm of record
 0.2% annual chance (500-year)
flood
 Areas not on FIRMs

NFIP & Building Elevation
• 60.3(c) – Zone A
• Residential/Nonresidential: Elevate to or above BFE
• Nonresidential: Dry floodproof to or above BFE

• 60.3(e) – Zone V
• Residential/Nonresidential: Elevate lowest
horizontal structural member to or above BFE

We all know about the benefits of
additional elevation (freeboard).

Freeboard: Lower risk, lower insurance cost

Caution about Variances below BFE

IBC & Building Elevation

ASCE 24-05 Highlights: Elevations
Increasing importance, increasing protection

Note! Next edition ASCE 24-14 eliminates orientation of lowest horizontal
structural member in Zone V and Coastal A Zone.

IRC: Building Elevation (Zone A/AE)

No CAZ in Hawaii

2015 IRC: Freeboard (BFE + 1 ft)

IRC: Building Elevation (Zone V/VE)

2015 IRC:
•Freeboard (BFE + 1 ft)
•Eliminate orientation

NFIP and Fill for Elevating Buildings
• In Zone A/AE, no specific requirements other than broad performance statement

IBC, Chapter 18: Grading and Fill

ASCE 24: Structural Fill
• Use of structural fill must account for:
• Consolidation of underlying soils
• Differential settlement

• If a soils engineering report is not required by the community, then certain lift
thickness and compaction specifications must be met.
• Side slopes shall be no steeper than 1 vertical to 1.5 horizontal
• Protected from scour and erosion during flooding up to and including the design
flood

IRC: Chapter 4 Foundations

TB 10 provides guidance for proper
placement of fill to elevate buildings
and “remove sites from SFHA”.

NFIP: Dry Floodproofing
• Permitted only for “nonresidential” (not defined)
• Requires certification that designs are in accordance with “accepted standards of
practice” (no details)
• Requires dry floodproofing below the BFE (no freeboard)

ASCE 24: Dry Floodproofing More Specific Req’mts
• Residential and Nonresidential defined
• Dry floodproofing limitations
• Permitted only for nonresidential and nonresidential portions of mixed-use buildings
• Where velocities are less than or equal to 5 fps
• Have at least one door or emergency escape/rescue opening above the elevation of
floodproofing

• If human intervention proposed
• Warning time of 12 hours unless community has system and emergency plan to ensure
safe evacuation
• Facility has emergency plan, with specific components, posted in conspicuous locations
in the structure

Inspections
• Not explicit in the NFIP regulations.
• Explicit in the codes
• Lowest floor – submit elevation documentation upon placement of the lowest floor and
prior to further vertical construction.
• Before final inspection – submit as-built elevation documentation.
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Other Differences Between 2012 I-Codes & NFIP
• Buildings in more than one flood zone – explicitly required to comply with more
restrictive.
• Floodway – if pass the encroachment test, IRC requires design per ASCE 24
(means Registered Design Professional, who must estimate velocity and design
for loads).
• Elevation of MEP/HVAC – matches building elevation (important for CRS
communities if add freeboard).
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Other Differences Between ASCE 24 & NFIP
• Specifics for engineered openings
• Zone V and Coastal A Zone
•
•
•
•
•
•
•

Foundations must account for scour and erosion
Shear walls
Lots of details for piling and column design
Specifications for footings, mats, rafts, and slabs-on-grade; grade beams; bracing
Decks and concrete pads
Stairs and ramps
Swimming pools
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A Plug for County Building Code Amendments for Higher
Standards
Amend The I-Codes
Additional Height (Freeboard)
Prohibit Enclosures Below Elevated Buildings
Limit the Size of Enclosures Below Elevated Buildings
Require Nonconversion Agreements
all in there!
Treat Coastal A Zone Like Zone V
Cumulative Substantial Improvement
Repetitive Flood Damage (Substantial Damage)
Limitation on Use of Fill
Design Certification of All Foundations
Protection of Critical and Essential Facilities

New Edition of RFL Shows More Higher Standards
Amend The I-Codes
Protect Buildings from Local Drainage Problems
Flood Hazard Map Other than or in Addition to the FIRM
Amend FPM Regs
Manufactured Home Limitations
all in there!
Flood Protection Setback along Waterways
Subdivision Limitations
Compensatory Storage
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Peeking Ahead to the Next State Code Edition
• A few years away – if 6 years, likely will use the 2018 I-Codes.
• IRC changes to flood provisions between 2012 and 2018:
•
•
•
•
•
•
•

BFE + 1 ft freeboard in all zones
Coastal A Zone like Zone V, if LiMWA delineated (but allows backfilled stemwalls)
More specifics on flood openings and installation
Zone V & CAZ eliminate elevation as function of orientation of LHSM
Zone V & CAZ flood openings in breakaway walls
Zone V & CAZ concrete slabs, stairways, porches and decks
Zone V & CAZ door at the top of enclosed stairs
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Peeking Ahead to the Next State Code Edition
• IBC: eliminate Chapter 34 and refer to IEBC with more approaches (work area,
prescriptive, performance); more details for existing buildings in SFHA, especially
additions
• ASCE 24-14:
• Flood Design Class 4 (equivalent to Cat VI) elevated BFE + 2 ft or 500 year flood
elevation, whichever is higher
• definitions for mixed use and residential portions of mixed use buildings (in commentary),
to clarify limits on dry floodproofing
• eliminate Zone V elevation as function of orientation of LHSM
• foundation design to explicitly account for scour in Zone V & CAZ
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QUESTIONS?
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Federal Insurance and Mitigation Administration (FIMA),
Building Science Branch
www.fema.gov/building-science/
FEMA-BuildingScienceHelp@fema.dhs.gov
(866) 927-2104

FEMA Building Codes and Standards Directive
•

•
•
•

As of September 6, 2016 - “FEMA will encourage and, to the
extent permitted by law, require the integration and use of
nationally recognized voluntary consensus-based building codes
and standard consistently across FEMA programs.”
Applies to all FEMA offices and programs
Includes Public Assistance
FEMA programs will adopt as appropriate regulations, policies,
grant conditions, or other appropriate instruments, where legally
permitted…
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HMA Grant Programs
Hazard Mitigation Grant Program (HMGP): Provides
grants to implement long-term hazard mitigation
measures after a major disaster declarations.
Pre-Disaster Mitigation (PDM) Program: Provides
nationally competitive grants for hazard mitigation
planning and implementing mitigation projects before a
disaster event.
Flood Mitigation Assistance (FMA) Program: Provides
grants on an annual basis for measures to reduce or
eliminate risk of flood damage
to buildings insured under the National Flood Insurance
Program (NFIP).
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Hazard Mitigation Assistance Program
HMA Programs = HMGP + PDA + FMA
HMA Addendum (dated 2/27/2015)
states:
“FEMA will use ASCE 24-14, or latest
edition, or its equivalent as the
minimum design criteria for all HMAfunded structure elevation, dry flood
proofing, and mitigation reconstruction
projects in flood hazard areas.”
Detailed information on FEMA HMA
Programs:
http://www.fema.gov/government/g
rant/hma/index.shtm
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Applying Codes, Standards, and Ordinances

HMA projects must comply with:
• State and local
laws/ordinances/codes
• Consensus standards referenced
in the International Codes (for
certain project types)
• Federal laws, regulations, and
statutes, and requirements within
NFIP
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ASCE 24 Consensus Standard
• Developed by a consensus process that
includes balloting by a committee and a
public review
• Developed by industry organizations and
professional associations
• Referenced by building codes
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ASCE 24 Chapters
1. General (scope, definitions, basic requirements, and flood loading per ASCE 7)
2. Basic Requirements for Flood Hazard Areas that are not identified as Coastal
High Hazard Areas and Coastal A Zones (buildings in Zone A/AE)
3. High Risk Flood Hazard Areas (alluvial fans, flash flood areas, mudslide areas,
erosion-prone areas, high-velocity flow areas, areas subject to wave action,
and ice jams and debris areas)
4. Coastal High Hazard Areas and Coastal A Zones (Zone V and CAZ, if LiMWA)

Note: Buildings are grouped by Flood Design Classes, which increase requirements
based on the importance of the building to a community or life safety.
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ASCE 24 Chapters (continued)
5. Materials (specific requirements for flood hazard areas, steel, concrete,
masonry, wood, and finishes)
6. Dry Floodproofing and Wet Floodproofing
7. Attendant Utilities and Equipment (electrical, mechanical, plumbing,
and elevators)
8. Building Access
9. Miscellaneous Construction (decks, porches, garages, carports,
accessory structures, chimneys, pools, and tanks)
10. References
Commentary (guidance for all chapters)
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Apply ASCE 24 to Elevation-in-Place Projects
• Allowable foundation types and requirements dictated by flood zone
• Foundation designed/constructed to resist floatation, collapse, or lateral
movement under design loads
• If existing foundation is used, designer must verify that the used portions of
the foundation will meet ASCE 24 requirements
• Foundation walls and walls of enclosures include flood openings (all zones)
• Materials below the required elevation meet NFIP Technical Bulletin 2
• All utilities below the required elevation elevated or protected
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Apply ASCE 24 to Mitigation Reconstruction
• Definition: Constructing a compliant building on the same
site where an existing building has been partially or
completely demolished or destroyed
•
•
•
•

Must meet NFIP and HMA general policy requirements
Must be designed to latest edition of International Codes
Now eligible for assistance under all HMA programs
Square footage no more than 10 percent greater than that of
original structure

• ASCE 24 requirements must be met in their entirety as
mitigation reconstruction qualifies as new construction
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Apply ASCE 24 to Dry Floodproofing
• Must meet elevation requirements, flood zone restrictions, and flood velocity restrictions
• ASCE 24 materials requirements apply to all aspects of the protection
• A system that can render the floodproofed area “substantially impermeable” to floodwaters
without the assistance of sump pumps
• Sump pumps shall provide a means to remove accumulated water
• Meet egress requirements of one exit door, window, or opening above the minimum elevation
• Meet flood warning time of 12 hours unless the community has a system with time for
notification, travel time to site, installation time, and evacuation time.
• All removable covers and shields must meet flood load requirements
• Where shields and covers are used, have a flood emergency plan and approved
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Apply ASCE 24 to Retrofit Dry Floodproofing
Strict compliance with ASCE 24 can be difficult with existing structures. Dry floodproofing
provisions should be applied as follows:
• Primarily Intended for:
• Nonresidential Buildings and nonresidential portions of mixed-use buildings
• Protection of Building Utility Systems:
• Utility lines/systems within the floodproofed area will be protected.
• Utility lines/sanitary systems outside dry floodproofed area must be protected.
• Historic Residential Buildings (nonresidential capacity):
• Adhere to ASCE 24 provisions as closely as possible without compromising
historic designation of building.
• Historic Residential Buildings (residential capacity):
• Adhere to ASCE 24 provisions – pay attention to egress requirements from the dry
floodproofed area.
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Dry Floodproofing Certificate
• Required by the NFIP and building codes
• It is now an “as-built” certification
• Required when dry floodproofing used in Zone A/AE for:
• Non-residential structures
• Portions of mixed-use buildings with all residential uses above the required
level of protection
• Important for building owners
• Requires ASCE 24 compliance
• NOTE: This does NOT apply to Flood Walls/levees
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Part 4

Disaster Recovery Reform Act
Overview and Update

How DRRA Responds to the
Broader Context

Increasing Cost of Disasters

Increasing Cost of Disasters

Increased Scrutiny on Federal Disaster Spending

FEMA’s Disaster Response Model

The DRRA and FEMA’s
Strategic Plan

Goal 1: Reducing Disaster Risk

• DRRA Section 1234 –
National Public
Infrastructure,
Predisaster Hazard
Mitigation
• This provision creates a stable
and much larger funding source
for pre-disaster mitigation

Goal 1: Reducing Disaster Risk
• DRRA Section 1206 – Code Administration
and Enforcement
• DRRA Section 1234 – BRIC
• DRRA Section 1235(b) – Consensus-Based
Codes and Standards
• DRRA Section 1241: Post-Disaster Building
Safety Assessment

Goal 1: Reducing Disaster Risk
• Section 1204 & 1205 – Expands Eligible
Wildfire Activities and Funding
• Section 1210(b) – Federally Authorized Water
Resources Development Projects
• Section 1233 – Building Capability Earthquake
Early Warning
• Section 1235(a) – Hazard Mitigation Grant
Program for Resilience
• Section 1240 – Report on Insurance Shortfalls

Goal 2: Strengthen Incident Workforce
• DRRA Section 1222 – Stafford Act to
Title V Appointment Authority
• This is an important provision for FEMA
because it allows the Agency to grow the
qualified pool of potential employees for
permanent positions

• DRRA Section 1209 – Guidance on
Evacuation Routes
• DRRA Section 1211 – State
Administered Housing
• DRRA Section 1215 – Management
Costs
• DRRA Section 1236 – HAZMAT
Guidance and Training

Goal 3: Reduce the Complexity
of FEMA
• DRRA Section 1210(a)(5) – Disaster
Assistance to Individuals
• DRRA Section 1223– Study to
Streamline and Consolidate
Information Collection
• DRRA Section 1228 – Inundated and
Submerged Roads
• DRRA Section 1231 – Guidance on
Hazard Mitigation - Acquisition

www.fema.gov/drra

