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ABOUT US

The Pennsylvania Association of State 
Floodplain Managers is a statewide 
organization of floodplain managers, 
engineers, planners, local, state and federal 
officials, and water resource professionals 
whose purpose is to:

• Promote public awareness of integrated 
floodplain management;

• Promote a liaison and to encourage the 
exchange of ideas and information among 
individuals and groups concerned with 
floodplain management

• Inform concerned individuals and groups of 
pending floodplain management legislation, 
regulation, and related matters in order to 
advance the effective implementation of 
floodplain management



MEMBERSHIP

A PAFPM membership gives you access 
to training, workshops, newsletter, 
conferences, and networking 
opportunities.

Memberships are now January-
December – current memberships will be 
extended through end of 2021

Contact us at 
flood@pafpm.org with 
questions about membership.

mailto:flood@pafpm.org


NEWS

WEBINAR: Risk Rating 2.0 Updates
June 2, 2021 @ noon for 1 CEU
REGISTER  Today @ PAFPM.org

SAVE THE DATE
September 22nd In-person
event in Harrisburg



Floodplain Regulations in Building Codes

Supported by:
Charlie Baker, FEMA R3 
Floodplain Specialist
and Building Science
Contact

Josh Lippert, PAFPM-
Chair, City of 
Philadelphia Floodplain 
Manager

Bill Bradfield, PAFPM-
Treasurer, PA NFIP 
Program Manager 



Codes in PA



Base Flood Elevation (BFE)

The elevation of surface water resulting from a flood that has a 1% chance of equaling or exceeding 
that level in any given year. (source: FEMA)

Regulatory Flood Elevation (RFE)

The base flood elevation (BFE) or estimated flood height as determined using simplified methods plus a 
freeboard safety factor of one and one-half (1 ½) feet. The freeboard safety factor also applies to 
utilities and ductwork. (source: PA Model Floodplain Ordinance)

Design Flood Elevation (DFE)

The elevation of the “design flood,” including wave height, relative to the datum specified on the 
community’s legally designated flood hazard map. (source: IRC 2009)

But first, a few definitions…



Codes in PA

Pennsylvania currently uses the 2015 I-Codes (soon to be 2018 I-codes)

First notable exception pertaining to floodplain management (IRC):

▪ Section R322.2.1 Elevation requirements, was modified as part of the Pennsylvania 2015 IRC adoption, 
maintaining the 2009 IRC language. The language of this section was not modified in the 2018 IRC publication, and 
as such will remain as published in the Pennsylvania 2015 IRC adoption as follows:

R322.2.1 Elevation requirements.

1.    Buildings and structures in flood hazard areas not designated as Coastal A Zones shall have the lowest floors elevated to or above the design 
flood elevation.

2.    Buildings and structures in 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 to the design flood elevation, whichever is higher.

3.    In areas of shallow flooding (AO Zones), buildings and structures shall have the lowest floor (including basement) elevated at least as high 
above the highest adjacent grade as the depth number specified in feet on the FIRM, or at least 2 feet (610 mm) if a depth number is 
not specified.

4.    Basement floors that are below grade on all sides shall be elevated to or above the design flood elevation.

Exception: Enclosed areas below the design flood elevation, including basements whose floors are not below grade on all sides, shall meet the
of Section R322.2.2.



Codes in PA

Pennsylvania currently uses the 2015 I-Codes (soon to be 2018 I-codes)

Second notable exception pertaining to floodplain management (IRC):

▪ Section R322.3.2 Elevation requirements, was modified as part of the Pennsylvania 2015 IRC adoption, 
maintaining the 2009 IRC language. The language of this section was not modified in the 2018 IRC publication, and 
as such will remain as published in the Pennsylvania 2015 IRC adoption as follows:

R322.3.2 Elevation requirements. 

1. All buildings and structures erected within coastal high hazard areas shall be elevated so that the lowest portion of all structural members      
supporting the lowest floor, with the exception of mat or raft foundations, piling, pile caps, columns, grade beams and bracing, is:

1.1. Located at or above the design flood elevation, if the lowest horizontal structural member is oriented parallel to the direction of wave 
approach, where parallel shall mean less than or equal to 20 degrees (0.35 rad) from the direction of approach, or

1.2. Located at the base flood elevation plus 1 foot (305 mm), or the design flood elevation, whichever is higher, if the lowest horizontal structural 
member is oriented perpendicular to the direction of wave approach, where perpendicular shall mean greater than 20 degrees 
(0.35 rad) from the direction of approach.

2.  Basement floors that are below grade on all sides are prohibited.
3.  The use of fill for structural support is prohibited.
4.  Minor grading, and the placement of minor quantities of fill, shall be permitted for landscaping and for drainage purposes under and around 

buildings and for support of parking slabs, pool decks, patios and walkways.



Approaches to Adopting Floodplain Codes



Code Conflicts

• Wording differences. If regulations use different, although similar, words to describe
similar requirements, the differences may be interpreted to be meaningful, which can
complicate resolution of the differences on a case-by-case basis.

• Differences in requirements. Although the concept that the more
restrictive of conflicting provisions prevails is common, allowing known conflicts to remain 
can cause confusion. Having such differences places an undue burden on property
owners, design professionals, builders, and local officials who have to determine which
regulation or code contains the more restrictive provisions. This step adds to the cost of 
preparing, reviewing, and revising designs and construction documents. Importantly, local
officials may be liable for failing to enforce the more restrictive provisions, especially if
that failure is shown to have contributed to damage after a flood event.



Benefits to I-Codes

• Fewer conflicts
• All hazard related building construction requirements in 

one place
• Improved construction quality
• Exceed or are more specific than NFIP requirements
• Aligned with FEMA’s goals and emerging policies
• Consistent permit conditions and requirements
• Permits issued for all buildings and structures
• Strengthened enforcement
• Effective, routine inspections
• Improved compliance with requirements for existing 

buildings
• Saves money



Benefits to I-Codes

Saves money!

The National Institute of Building Sciences studied the benefits of meeting 
common requirements of the 2018 I-Codes, specifically comparing the costs 
and benefits of meeting the 2018 IRC and IBC elevation requirements versus 
the NFIP requirements, which do not include additional elevation above the 
BFE. The study found a benefit of  $6 for every $1 spent for meeting the I-Code 
elevation requirements (NIBS 2019). 



Concerns with solely using Building Codes

• Building codes apply only to buildings and structures

• Building codes will not apply to Right-of-way

• States many limit local adoption of higher standards

• Certain structures may be exempt or not required to obtain permits

• Potential for codes to be inconsistent with the NFIP



2018 I-Code: Summary of Changes to Flood Provisions

2018:

2015:



When is a basement a basement? - Poll



When is a basement a basement?



Lowest Floor

 Defined by NFIP and I-Codes
 The lowest floor of the lowest enclosed area
 Includes basement
 Excludes unfinished or flood-resistant enclosure, usable solely for vehicle

parking, building access or limited storage (and meets enclosure requirements)



Livable and Habitable

 Common terms used by code officials and others
 “Livable” not defined in the code
 “Habitable space” is defined:

“A space in a building for living, sleeping, eating or cooking. Bathrooms, toilet
rooms, closets, halls, storage, or utility spaces and similar areas are not considered
habitable spaces.”

 Watch for use of these terms – obviously, the NFIP rules do not permit all “habitable”
spaces to be located below the BFE.



Existing Building/Structure

 NFIP – considers buildings constructed before the community adopted its first 
floodplain management regulation to be “existing.”

 NFIP – uses “new construction” to refer to all buildings constructed after the date of first
regulations
 This means some “new” buildings are 30-40 years old!

 I-Codes – basically, every building becomes an “existing building” as soon as the 
Certificate of Occupancy is issued.



ASCE 24-14 Ch 1: Flood Design Class

Table 1-1 Flood Design Class of Buildings and Structures
Class Risk Example

1 Minimal risk agriculture facilities, temporary facilities, 
minor storage and parking facilities

2 Moderate risk all structures except Classes 1, 3, and 4 – most 
residential, commercial, industrial

3 High risk or significant 
disruption to community

large assembly areas such as theaters and 
community centers, schools, jails, power 
generation, and water and sewage treatment 
plants

4 Substantial risk or essential 
facilities and services 
necessary for emergency 
response

hospitals with surgery and ER facilities, police, 
fire, and EMS, power plants required in 
emergencies, air traffic control, buildings that 
store hazardous materials



Building Elevations (Zone A)

 Reference point: top of lowest floor, including basement (assumes enclosure, if 
any, is compliant)

 NFIP: BFE
 IRC Sec. R322.2.1: BFE+1 or DFE, whichever is higher



ASCE 24 Building Elevations (Zone A)

 IBC/ASCE 24: depends on Flood Design Class

Flood Design  
Class

1 2 3 4

Elevation of 
lowest floor

DFE BFE +1 foot or
DFE, whichever 
is higher

BFE +1 foot or
DFE, whichever 
is higher

BFE +2 feet or
DFE, or 500-
year flood 
elevation, 
whichever is 
higher



Building Elevations (Zone V/CAZ)

 Reference point: bottom of lowest horizontal structural member (assumes enclosure,
if any, is compliant)

 NFIP (Zone V only): BFE
 IRC Sec. R322.3.2 (Zone V/CAZ): BFE+1 or DFE, whichever is higher



ASCE 24 Building Elevations (Zone V/CAZ)

 IBC/ASCE 24: depends on Flood Design Class

Flood Design  
Class

1 2 3 4

Elevation of 
bottom of 
lowest 
horizontal 
structural 
member

DFE BFE +1 foot or
DFE, whichever 
is higher

BFE +2 foot or
DFE, whichever 
is higher

BFE +2 feet or
DFE, or 500-
year flood 
elevation, 
whichever is 
higher



Allowable Foundation Types

 NFIP:

 Zone A: All foundations allowed (slabs, stem walls, perimeter walls, 
columns, pilings, piers, fill)

 Zone V: only piles and columns
 IRC/IBC/ASCE 24:

 Equivalent to NFIP, but treat Coastal A Zone as Zone V with stem wall 
exception



Monolithic Slab (Zone A only)

Thick slab



Foundation Requirements

 NFIP:

 All zones: support all loads
 Zone V: free of obstruction, design certification required

 IRC: same as NFIP plus…
 R322.2.3 (Zone A): prescriptive wall heights
 R322.3.3 (Zone V/CAZ):

 Buildings adequately anchored to columns or piles
 pile embedment depth to resist combined wave and wind loads, sour
 If permitted, certain foundation elements supporting columns designed in 

accordance with ASCE 24



Foundation Requirements (2)

IBC via ASCE 24:

 Foundation design based on available or site-specific geotechnical data, 
account for instability and decreased structural capacity

 Foundation depth based on geotechnical considerations and erosion analysis
 ASCE 24 Section 4.5: detailed engineering provisions for pile and column 

foundations



Enclosures: NFIP and I-Codes

All:

 Usable solely for parking of vehicles, building access, and storage
 At or above grade along the entire length of one side (or else it becomes a 

basement)
 Flood damage-resistant materials
 Flood openings
 Breakaway walls/lattice/louvers



Enclosures: IRC

IRC R408.7:

 Underfloor spaces in flood hazard 
areas must have flood openings

 must be at or above grade on at least
one side
 Exception for underfloor spaces that 

meet requirements of FEMA TB 11



Flood Openings: NFIP

 Required in Zone A enclosures
 Automatically equalize hydrostatic flood forces

on exterior walls by allowing for the entry
and exit of floodwaters

 Total net area 1 square inch per square foot
of enclosed area; or

 Certified by registered engineer or architect.
 Minimum of two openings
 Bottom of openings no higher than 1 foot above

higher of interior or exterior grade
 Screens, louvers, coverings allowed



Activity: What’s wrong with this picture?



Flood Damage-Resistant Materials

Applies to all SFHA/FHA
NFIP: constructed with materials resistant to flood
damage
IRC Sec. R322.1.8:
 Specifies for flooring, interior and 

exterior walls, wall covering below 
minimum lowest floor elevation

 Cites conformance with FEMA TB 2
IBC
 Sec 802.4: specifies for interior finishes, trim, 

and decorative materials below minimum
lowest floor elevation

 Sec 1402.6: specifies for exterior walls below
minimum lowest floor elevation

Check out FEMA Technical Bulletin 2 for a 
detailed table of acceptable and not 
acceptable materials



Breakaway Walls: NFIP

NFIP Zone V (+ CAZ)

 Below the lowest floor (not just BFE)
 Free of obstruction or have enclosed

areas be enclosed with breakaway walls,
open lattice-work, or insect screening

 Collapse under wind and water loads without
affecting the structure

 Safe loading resistance 10-20 pounds per 
square foot, or designed to meet certain 
requirements with design certification



Breakaway Walls: IRC and IBC/ASCE 24

IRC Sec. R322.3.5/R322.3.6 and ASCE 24
Sec. 4.6:

Same as NFIP plus…

 Also applies in Coastal A Zone
 Utility components must not be mounted

on or penetrate through breakaway
walls

 Flood openings required
 Exterior doors at top of enclosed

stairways



Dry Floodproofing

 “watertight with walls substantially
impermeable to the passage of water and
with structural components having the
capability of resisting hydrostatic and
hydrodynamic loads and effects of buoyancy”

 NFIP:

 Limited to nonresidential structures in Zone
A

 Design certification required
 BFE+1 ft for flood insurance rating

 IRC: not applicable



Dry Floodproofing: ASCE 24

• Chapter 6 contains Dry and Wet Floodproofing design requirements
• Materials below DFE shall be substantially impermeable

– Limits Water accumulation to 4” in a 24 hour period

Flood Design  
Class

1 2 3 4

Dry 
Floodproofing  
Elevation

BFE+1 ft or DFE, 
whichever is 
higher

BFE+1 ft or DFE, 
whichever is 
higher

BFE+1 ft or DFE, 
whichever is 
higher

BFE+2 ft or DFE, 
or 500-year 
flood elevation, 
whichever is 
higher



Dry Floodproofing: ASCE 24 (2)

• Limited to non-residential buildings
• Flood velocity is less than or equal to 5 ft/s
• Sump pumps required to remove seepage

of water into the dry floodproofed space
• Egress from structure above BFE is

required
• BEST PRACTICE: USE FLOOD DAMAGE-

RESISTANT MATERIAL BELOW DFE



Dry Floodproofing: ASCE 24 (3)

• Limits on Human Intervention

– Need to have one door above DFE to allow for emergency evacuation
– Need to have a minimum of 12 hours notice before the flood to

implement
• Notify persons responsible for traveling to location, installing

floodproofing measures
• Evacuate all occupants from the building
• Buildings are to be unoccupied unless they are defend-in-place

facilities



Dry Floodproofing: ASCE 24 (4)

Authority Having Jurisdiction(AHJ) Implications

• If removeable shields are used in the dry floodproofing systems, a 
Flood Emergency Plan shall be provided to the AHJ

• Minimum Flood Emergency Plan Requirements:
– Location(s) of shields(s)
– Installation method
– Conditions activating installation
– Maintenance Plan
– Periodic practice of installation
– Testing of sump pumps and other drainage methods



Dry Floodproofing Certificate
•Required by the NFIP and building codes
• It is now an “as-built” certification
•Required in Zone A for:

•Non-residential structures
•Portions of mixed-use buildings with all 
residential uses above the required level of
protection

• Important for building owners

• Requires compliance w/ ASCE 24

Note: This does not apply 
to flood walls.



Utilities: Mechanical, Electrical, Plumbing

NFIP: Elevated to BFE or designed to prevent water from entering or accumulating
IRC R322.1.6:
 BFE+1 ft or DFE, whichever is higher
 Allows electrical wiring below DFE if conforming to wet location requirements
IRC Chapters: on Mechanical, Fuel Gas, and Plumbing point back to R322.1.6



Utilities: ASCE 24

ASCE 24 Ch. 7: Same as NFIP plus…
 Same minimum elevation requirements as lowest floor
 Specifications for waterproofing electrical service conduits,

cables, meters, panelboards, circuit breakers
 Specifications for plumbing systems
 Elevate ductwork unless watertight and resists flood loads
 Elevate air intake opening and exhaust outlets
 Elevate vents and openings to sanitary systems



Utilities: Other I-Codes

 IPC, IMC, IFGC include 
requirements for utilities

 Refers to elevations in IBC and has
exception for location below
those elevations

 Uniform Plumbing Code and 
Uniform Mechanical Code, 
developed by the International 
Association of Plumbing and 
Mechanical Officers, both include
flood provisions



Complaint Utilities and Equipment?



Elevators: ASCE 24

 IRC: No explicit requirements other 
than utility requirements

 IBC Ch. 30: requires compliance with
ASCE 24

 ASCE 24 Sec 7.5:
• Flood vents not required

• In CAZ, not required to have 
breakaway walls 

• All mechanicals elevated 

• Float switch

• Programed for cab to rest on the floor 
above design flood elevation (see 
elevation table)



Tanks

 NFIP: no explicit 
requirements

 Zone A: Elevated or 
anchored to resist flotation, 
collapse, lateral movement 
(either above or below 
ground)

 Zone V: Elevated or 
underground and anchored, 
otherwise is an obstruction to 
flow of water under elevated 
buildings



Stairways & Ramps

 NFIP: no specific requirements
 IRC Sec. R322.3.7 (Zone V): new in 2018 IRC
 Open or partially open risers and guards
 Breakaway during design flood (as long as not part of means of egress)
 Be retractable or able to be raised above lowest floor elevation (cannot be 

contrary to egress requirements)
 Resist flood loads and minimize load transfer to building/foundation

 ASCE 24 Ch 8: same as IRC, all FHA



Decks & Porches

 NFIP: no explicit requirements
 IRC Sec. R322.3.8 (Zone V): new in 2018
 Meet elevation requirements
 Meet foundation requirements or be cantilevered from or knee braced to 

structure
 Self-supporting decks and porches designed and constructed to remain in 

place, or be breakaway
 ASCE 24 Sec. 9.2: Same as IRC plus…
 Rigid wall enclosures prohibited
 Zone A allowed below required lowest floor elevation



Concrete Slabs

 NFIP: No explicit requirements
 IRC Sec. R322.3.4 (Zone V): new in 2018
 Parking, floors of enclosures, landings, decks, walkways, patios, etc. beneath

or adjacent to structures
 Structurally independent, not transfer loads, and breakaway; or
 Self-supporting and capable of remaining intact and functional, resist 

added flood loads and scour
 ASCE 24 Sec. 9.3: same as IRC plus…
 Zone A: structurally independent or capable of resisting loads and scour



Swimming Pools

 NFIP: no explicit requirements, but must satisfy general SFHA requirements
 IRC Sec R326.1/IBC Sec 304: comply with International Swimming Pool and Spa Code 

(ISPSC)
 ISPSC Sec. 304:
 Generally allowed in Zone A, but floodway rules apply
 In Zone V, comply with ASCE 24
 Equipment elevated or protected
 Electrical equipment supplied by ground-fault circuit interrupter protection

 ASCE 24 Sec 9.6:
 Zone A: if structurally connected, design building to accommodate increased loads
 Zone V options:
 Elevate lowest horizontal structural member to or above DFE
 Design to breakaway
 Design to remain in ground without obstructing flow



IEBC: Definitions

SUBSTANTIAL IMPROVEMENT. For the purpose of determining compliance with the
flood provisions of this code, any repair, alteration, addition, or improvement of a
building or structure, the cost of which equals or exceeds 50 percent of the market
value of the structure, before the improvement or repair is started. If the structure has
sustained substantial damage, any repairs are considered substantial improvement
regardless of the actual repair work performed. The term does not, however, include
either of the following:

1.Any project for improvement of a building required to correct existing health,
sanitary, or safety code violations identified by the code official and that is the
minimum necessary to ensure safe living conditions.
2.Any alteration of a historic structure, provided that the alteration will not
preclude the structure’s continued designation as a historic structure.



IEBC: Definitions

SUBSTANTIAL DAMAGE. For the purpose of determining compliance with the flood
provisions of this code, damage of any origin sustained by a structure whereby the cost
of restoring the structure to its before-damaged condition would equal or exceed 50
percent of the market value of the structure before the damage occurred.



NFIP: Historic Structure Definition

Historic Structure means any structure that is:
 (a) Listed individually in the National Register of Historic Places (a listing maintained by the 

Department of Interior) or preliminarily determined by the Secretary of the Interior as meeting the
requirements for individual listing on the National Register;

 (b) Certified or preliminarily determined by the Secretary of the Interior as contributing to the 
historical significance of a registered historic district or a district preliminarily determined by the
Secretary to qualify as a registered historic district;

 (c) Individually listed on a state inventory of historic places in states with historic preservation
programs which have been approved by the Secretary of the Interior; or

 (d) Individually listed on a local inventory of historic places in communities with historic 
preservation programs that have been certified either:

 (1) By an approved state program as determined by the Secretary of the Interior or
 (2) Directly by the Secretary of the Interior in states without approved programs.



IBC: Historic Structure

Appendix G



IBC Appendix G:

• Subdivisions

• Site Improvement

• Manufactured Housing

• Recreational Vehicles

• Tanks

• Other Building Work

• Other Permits (State and Federal)

• Temporary Structures and Storage

• Utility and Miscellaneous Group U



IBC Appendix G - Variances



Community Rating System & I-Codes

 Some higher standards already in codes

Element Max credit 
(points)

Freeboard (FRB) 500

Coastal A Zones (CAZ) 500

Special flood-related 
hazards regulations 
(SHR)

100

State-mandated 
regulatory standards 
(SMS)

20



44 CFR Definitions – Effective October 2021

Mixed Use Building means a building that has both residential and non-residential uses.

Non-Residential Building means a commercial or mixed-use building where the primary use 
is commercial or non-habitational.

Other Residential Building means a residential building that is designed for use as a 
residential space for 5 or more families or a mixed use building in which the total floor 
area devoted to non-residential uses is less than 25 percent of  the total floor area within the 
building.

Residential Building means a non-commercial building designed for habitation by one or 
more families or a mixed use building that qualifies as a single-family, two-to-four family, or 
other residential building.



2021 I-Codes



Statute, Regulation, and Policy Support for Building Codes

 Stafford Act

 Sections 402, 403, 404, 406, etc.

 Disaster Recovery Reform Act of 2018 
(DRRA)

 2018 Bipartisan Budget Act (BBA)

 PA Required Minimum Standards  Policy
(FP-104-009-4)

 Public Assistance Program and Policy
Guide (PAPPG)

 FEMA Strategic Objectives

 Hazard Mitigation Assistance Grant 
Programs

 Disaster Risk Reduction Minimum Codes and
Standards (FEMA Policy 204- 078-2)



FEMA Building Science

FEMA Building Science: 

https://www.fema.gov/building-science

Helpline: 

Buildingsciencehelp@fema.dhs.gov or

call (866) 927-2104

https://www.fema.gov/building-science
mailto:Buildingsciencehelp@fema.dhs.gov


RESOURCES
FEMA + Building Code Provisions

Highlights:
• Published when I-Codes 

releases any new editions
• 2009 – Current PA
• 2015
• 2018

• More restrictive code applies
• Local amendments could 

effect which sections apply
• During building permit review 

this document can assist in 
comment/request for 
information from applicant

64 / FLOODPLAIN MANAGEMENT



RESOURCES
Code Master

Tips:
• Published when I-Codes releases any 

new editions
• 2009 – Current PA
• 2015
• 2018

• For purchase here
• Local amendments could effect which 

sections apply
• During building permit review this 

document can assist in comment/request 
for information from applicant

• 8 concise pages
• Quick guide that can easily sit on your 

desk

65 / FLOODPLAIN MANAGEMENT

https://shop.iccsafe.org/codemaster-flood-resistant-design-2015-ibc-2015-irc-and-asce-7-10-24-14-1.html


RESOURCES
ASCE 24-14

Buy a copy! (no free text online)

66 / FLOODPLAIN MANAGEMENT



RESOURCES
Other

PROCEDURES FOR COORDINATING 
WITH FEMA REQUIREMENTS 
FEDERAL HIGHWAY

67 / FLOODPLAIN MANAGEMENT



RESOURCES
Training

Others
• ASFPM.org
• PAFPM.org
• FEMA Emergency Management 

Institute

68 / FLOODPLAIN MANAGEMENT

https://training.fema.gov/emi.aspx


Codes are only as good as the education and knowledge of them…

Make sure staff and design professionals in your 
communities are aware of all adopted floodplain 

regulations.  Look to develop fact sheets, trainings, 
checklists, or forms to aid in knowledge.  



Codes are only good as your enforcement…

Not only is adopting of codes important but 
enforcing codes is equally if not more important to 

mitigating flood risks.  



Call to Action

Contact your location State Representative or 
Senator to support the adoption of the most current 
I-codes to increase your communities’ resilience to 

flood hazards!



Questions?
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