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Background
NATIONAL FLOOD INSURANCE PROGRAM (NFIP)

In 1968, Congress created the National Flood Insurance Program (NFIP) to help provide a means for 
property owners to financially protect themselves. The NFIP offers flood insurance to homeowners, 
renters, and business owners if their community participates in the NFIP. 

FLOOD INSURANCE RATE MAP (FIRM)
The official map of a community within the United States that displays Special Flood Hazard Areas 
(SFHA) and risk premium zones, as delineated by the Federal Emergency Management Agency 
(FEMA).  The map depicts the SFHAs associated with the 100-year base flood and 500-year flood 
events.  The FIRM is an important tool utilized for numerous purposes, including:

➢ Establishing flood insurance requirements and rates for properties;

➢ Utilized by design professions for the design and engineering for land development projects 
and structures located within SFHAs; and

➢ Utilized as a regulatory guide for the permitting of development and construction within 
SFHAs; and 

➢ Utilized by Community Officials to administer floodplain management regulations and 
mitigate flood damage.  



What do FIRMs Represent?

To determine a community's risk to flood 
hazards, FEMA performs an engineering study 
called a Flood Insurance Study (FIS). A FIS is a 
compilation and presentation of  flood hazard 
areas along rivers, streams, coasts, and lakes 
within  a community for the 100-year flood 

(1%-annual-chance) event.  

The FIS is based on:

• Historic information (such as river flow, storm tide, and 
rainfall data);

• Meteorological data;

• Topographic data;

• Hydrologic data;

• Hydraulic data;

• Open-space conditions;

• Flood-control works; and

• Development.

The FIS and FIRMs represent a compilation and 
presentation of flood risk data for specific 

watercourses, lakes, and coastal flood hazard 
areas within a community. When a flood study 
is completed for the NFIP, the information and 
maps are assembled into an FIS. The FIS report 
contains detailed flood elevation data in flood 

profiles and data tables.

Effective FIRMs and FIS reports are available 
through FEMA’s Map Service Center:

https://msc.fema.gov/portal/home

Now Digital FIRMs (DFIRMs) are Available! 

FEMA’s National Flood Hazard Layer:

https://hazards-fema.maps.arcgis.com/

https://msc.fema.gov/
https://msc.fema.gov/portal/home
https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd


Example of a FEMA FIRM- Coastal Region

White Lines Represent 
Change in Flood Zone

(EL XX) = Base Flood 
Elevation (BFE)



Example of a FEMA FIRM- Riverine

Cyan Lines Represent Change 
in Flood Hazard Area

Base Flood Elevation 
(BFE) Contours



FIRM Panel Basics

The letter at the end of 
Panel # is the “Suffix, 
which represents the 
level of updates.  This is 
update “H”,  with the 
initial map being “A.”  
The “MAP REVISED” date 
represents the official 
effective date of revision 
to the full panel.



FIRM Panel Basics
Flood Hazard Area Definitions, Line Types, Vertical Datum, Coordinates

Scale is Important!

Vertical Datum 
is Important!



What is the 100-Year Base Flood Event?

Special Flood Hazard Areas (SFHA) area subject to inundation by a flood that 
has a 1-percent or greater chance of being equaled or exceeded during any 
given year.  This type of flood event is referred to as the 100-year flood or 
base flood event. 

 

A 100-year flood is not a flood that occurs every 100 years!! 

The 100-year flood has a 26% chance of occurring during a 30-year period! 
The 100-year flood is a regulatory standard used by Federal agencies and 
states to administer floodplain management programs and activities. The 
100-year flood is used by the National Flood Insurance Program (NFIP) as the 
current basis for insurance requirements. 



FEMA FLOOD ZONE DESCRIPTIONS

▪ VE or V Zone: High Risk Zone with Additional Hazard; Coastal Area; Coastal areas with a 1% 
or greater chance of flooding and an additional hazard associated with storm waves. In 
communities that participate in the NFIP, mandatory flood insurance purchase requirements 
apply to this zone.  The “E” in the Zone designation represents that a Base Flood Elevation 
(BFE) has been determined. Florida Building Code (FBC) and FEMA regulate specific design 
construction requirements for buildings located within this zone. In communities that 
participate in the NFIP, mandatory flood insurance purchase requirements apply to this zone.

▪ AE or (A1-30) Zone: Moderate to High Risk Zone; The base floodplain where base flood 
elevations are provided. The “E” in the Zone designation represents that a Base Flood 
Elevation (BFE) has been determined. In communities that participate in the NFIP, mandatory 
flood insurance purchase requirements apply to this zone.

▪ A Zone: Moderate to High Risk Zone; Areas subject to inundation by the 1-percent-annual-
chance flood event generally determined using approximate methodologies. Because 
detailed hydraulic analyses have not been performed, no Base Flood Elevations (BFEs) or 
flood depths are shown. In communities that participate in the NFIP, mandatory flood 
insurance purchase requirements apply to this zone.



FEMA FLOOD ZONE DESCRIPTIONS

▪ AH Zone: Moderate to High-Risk Zone; Areas subject to 
inundation by 1-percent-annual-chance shallow flooding 
(usually areas of ponding) where average depths are 
between one (1) and three (3) feet. Base Flood Elevations 
(BFEs) derived from detailed hydraulic analyses are shown. 
Mandatory flood insurance purchase requirements and 
floodplain management standards apply to this zone.

▪ AO Zone: Moderate to High-Risk Zone; Areas subject to 
inundation by 1-percent-annual-chance shallow flooding 
(usually sheet flow on sloping terrain) where average depths 
are between one (1) and three (3) feet. Flood depths derived 
from detailed hydraulic analyses. Zone AO are also 
designated in areas with high flood velocities. In coastal 
communities, Zone AO is mapped where flood waters 
overtop a structure/barrier and cause flooding on the 
landward side of the structure. Mandatory flood insurance 
purchase requirements and floodplain management 
standards apply to this zone. 



FEMA FLOOD ZONE DESCRIPTIONS

▪ X Zone (Shaded): Moderate Risk Zone; Area of moderate flood hazard, usually the area 
between the limits of the 1-percent-annual-chance and 0.2-percent-annual-chance 
flood events. This zone is not considered a Special Flood Hazard Area (SHFA). In 
communities that participate in the NFIP, flood insurance is available to all property 
owners and renters in this zone. Flood insurance purchase requirements do not apply 
to properties within this zone.

▪ X Zone (Non-Shaded): Low Risk Zone; Defined as the area located above the limits of 
the 1-percent-annual-chance and 0.2-percent-annual-chance flood events. This zone is 
not considered a Special Flood Hazard Area (SHFA). Flood insurance purchase 
requirements do not apply to properties within this zone and is available.

▪ D Zone: Undetermined Risk Zone; Areas where there are possible by undetermined 
flood hazards, as no detailed analysis of flood hazards has been conducted. The 
designation of Zone D is also used when a community incorporates portions of another 
community’s area where no map has been prepared. Flood insurance is available in 
Zone D; however it is not federally required by lenders for loans.  The insurance rates 
are commensurate with the uncertainty of the flood risk, leading to typically higher 
rates than low-risk Zone X properties.  



Riverine Flooding:

❖Occurs with excessive rainfall over an extended period 
causing a river or watercourse to exceed its capacity (i.e. 
it rises over its banks).  

❖The level of river flooding depends on its size and the 
surrounding geography. A river on a flat and open area, 
may spill over occasionally and leave long-standing pools 
of flood water that won’t drain away. This means that 
flooding in such an environment could build up over 
time without necessarily needing a single dramatic 
weather event. 

❖FEMA designates riverine flooding with the following 
SFHAs: Zone AE and Floodway 

Distinctions of Flooding Sources



Distinctions of Flooding Sources

Coastal Flooding:

❖Occurs when water reaches a level that begins to impact 
coastal infrastructure. Oceans are so vast (nearly 72% of 
the earth's surface) that the moon's gravitational pull 
moves the water, resulting in high and low tides.

❖Coastal flooding from the ocean generally occurs in 
response to a combination of three processes which 
include: 

o Storm surge, tidal conditions and wind generated 
waves 

❖FEMA designates coastal flooding with the following 
SFHAs: Zone VE, AE, AO, X



Shallow Ponding Flooding:
❖ For the purposes of the NFIP, shallow flooding is defined as flooding 

with an average depth less than 3 feet, where no defined channel 
exists. 

❖ Different types of shallow flooding commonly occur throughout the 
United States. Types of flows that result in shallow flooding include 
the following: 

➢ Unconfined flows over broad, relatively low relief areas, such as 
alluvial plains;

➢ Intermittent flows in arid regions that have not developed a 
system of well-defined channels; 

➢ Overbank flows which are independent from the main channel; 

➢ Overland flow in urban areas; and 

➢ Flows collecting in depressions from ponding areas.

❖ FEMA designates shallow ponding flooding with the following SFHAs: 
Zone A, AH, AO, X (Shaded)

Distinctions of Flooding Sources



Flood Insurance Study (FIS)

FEMA Flood Map Service Center (How to find it)

https://msc.fema.gov/portal/home


Flood Insurance Study (FIS)- 
Multiple Volumes

FEMA Flood Map Service Center (How to find it)

https://msc.fema.gov/portal/home


Flood Insurance Study (FIS)- Purpose & Study Area



Flood Insurance Study (FIS)- 
Engineering Methods/Analysis



Flood Insurance Study (FIS) - Coastal Analysis & Data



Flood Insurance Study (FIS) - Coastal Analysis & Data

• Coastal Transect Map
• Coastal Transect Initial 

Wave Conditions and 
Stillwater Elevations 
(SWELs)



Elements of the FIRM: Coastal Flood Hazard Areas

Name of Flooding Source

White Lines Delineate 
SFHA zones

Coastal Transects: Dashed 
Lines and Numbers

ZONE AE – Represents level of flood 
risk with storm surge and wave 
heights less than 3 feet/ BFE indicated 
with “EL XX.”

ZONE VE- Represents level of flood 
risk with storm surge and wave 
heights 3 feet or greater/ BFE 
indicated with “EL XX”



Flood Insurance Study (FIS) - Coastal Data



Flood Insurance Study (FIS) - Coastal Data



Coastal Transects: FIS Data Tables

Represents mapped 
SFHAs on FIRM with 
corresponding BFE



Coastal Transects

Typical Coastal Transect Schematic

Coastal Transect Location Map



Updates to Coastal Studies/FIRMs
FEMA has been working on a new coastal study for southwest Florida and 
includes the following Counties: 

o Sarasota

o Charlotte

o Lee

o Desoto

o Hendry

o Collier

Coastal study includes an update to the regional storm surge modeling, using 
more recent topographic and bathymetric data, storm data, tidal data, etc. 



Elements of Coastal Flooding

➢ New FIRMs include the 
mapping of the LiMWA 
boundary. LiMWA stands for 
“Limit of Moderate Wave 
Action” and represents the 
area in which the coastal 
waves are between 1.5 feet 
and 3.0 feet in height above 
the 100-year Stillwater 
Elevation.

➢ LiMWA represents the limit 
of the “Coastal” Zone A.

➢ This new boundary will affect 
coastal construction 
requirements.



➢ Newly issued FIRMs may include 
the mapping of the LiMWA 
boundary. LiMWA stands for 
“Limit of Moderate Wave 
Action” and represents the area 
in which the coastal waves are 
between 1.5 feet and 3.0 feet in 
height above the 100-year 
Stillwater Elevation (SWEL).

➢ LiMWA represents the limit of 
the “Coastal” Zone A.

➢ This new boundary will affect 
coastal construction 
requirements.

Elements of Coastal Flooding: Added Data to FIRMs



Elements of Coastal Flooding: Added Data to FIRMs
➢ New buildings located within the 

LiMWA boundary; generally, VE Zone 
construction requirements will be 
applicable per Florida Building Code 
(FBC).  The requirements include (not 
limited to) the following:
• Habitable Floor Elevated to above 

Base Flood Elevation (BFE).
• Break-away Walls with Proper 

Venting for Enclosures
• Limits on Enclosure Uses

➢ This also affects future substantial 
improvements to existing structures in 
which the improvements exceed 50% of 
structure value.   

➢ No Federal Insurance regulatory 
requirement tied to LiMWA, at this 
time. LiMWA Boundary/ 

Arrows Point toward 
Coastal A Zone 



FIS Coastal Transect Profiles- More Data (without access to model)

Coastal Transect Profiles:
• Ground Elevation with 

Eroded Profile
• 1%-Annual-Chance 

Event Wave Crest 
Elevation = Coastal BFE

• Areas of High-Hazard 
Conditions and Coastal 
A Zones (CAZ)

Wave Crest 
Elevation

Existing Ground



Flood Insurance Study (FIS) – Riverine Data

[FIRM Screenshot]



Elements of the FIRM: Riverine Flood Hazard Areas

Name of watercourse: 
Braden River

Stream Centerline with Right and 
Left Bank Boundaries

Labeled Cross-Sections

BFE Contours 
& Elevations

ZONE X (Shaded): 
Area above 100-
year base flood, 
still subject to 500-
year flood

Regulatory 
Floodway 
Area - 
Hatched ZONE AE – Represents level of flood risk 

with moving water associated with the 
watercourse.

ZONE A- Represents level of flood 
risk with shallow ponding - Not 
associated with moving watercourse 
- No BFE defined

SFHAs delineated with 
solid cyan boundaries



Flood Insurance Study (FIS) – Riverine Data

➢ Summary of Discharges 
➢ Floodway Data
➢ River Profiles



Flood Insurance Study (FIS) – Riverine Data



FIS Data Tables for Riverine Studies

Floodway Data Tables 
(FDT):

For each watercourse 
that is detailed studied 
and contains a floodway, 
a table is provided in the 
FIS outlining the results 
of the study.  The FIRM 
translates the study 
data and results into a 
mapping format. 
Provided is a sample 
FDT with highlights of 
specific elements:

Labeled Cross-
sections: 
Shown on 
FIRM

Distance (Feet) 
along 
waterway from 
mouth

100-Year (Base Flood) 
Water Surface Elevation 
without Floodway 
Encroachment

Regulatory 100-Year Water 
Surface Elevation- Higher than 
“without Floodway” – considers 
coastal flooding effect.  This is 
represented with a BFE Contour 
on the FIRM.

100-Year (Base 
Flood) Water 
Surface Elevation 
with Floodway 
Encroachment

Location where the coastal base flood 
elevation coincides with riverine base 
flood elevation



What is a Regulatory Floodway?
FEMA Definition:
➢A "Regulatory Floodway" means the channel of a 

river or other watercourse and the adjacent land 
areas that must be reserved in order to discharge 
the base flood without cumulatively increasing the 
water surface elevation more than a designated 
height.

➢The Floodway area is meant to represent the 
portion of the 1%-annual-chance-event (100-year) 
floodplain in which encroachment can occur 
without raising the water surface elevation by a 
certain amount, which is typically 1.0 ft.



What is a Regulatory Floodway?

Typical Riverine Floodplain Cross-section



NFIP Regulations and Requirements

Regulatory 
Floodway



NFIP Regulations and Requirements
44 CFR Section 60.3

• C(10) Require until a regulatory floodway is designated, that no new construction, 
substantial improvements, or other development (including fill) shall be permitted within 
Zones A1–30 and AE on the community’s FIRM, unless it is demonstrated that the 
cumulative effect of the proposed development, when combined with all other existing 
and anticipated development, will not increase the water surface elevation of the base 
flood more than one foot at any point within the community. 

44 CFR Section 60.3

• d(3) Prohibit encroachments, including fill, new construction, substantial improvements, 
and other development within the adopted regulatory floodway unless it has been 
demonstrated through hydrologic and hydraulic analyses performed in accordance with 
standard engineering practice that the proposed encroachment would not result in any 
increase in flood levels within the community during the occurrence of the base flood 
discharge; 

The analyses is referred to as a “No Rise/No Impact Certification.”   



No Rise Certification Basics
• Every type of encroachment must be evaluated: 

Fence (even chain-link), new vertical structures 
(e.g. homes & sheds), fill placement, 
excavation, etc.

• The No Rise Certification must be certified by a 
licensed Professional Engineer, qualified to 
conduct the analysis.

• For small, minor encroachments (utility pole, 
open-type fence, etc.): The certification may be 
handled with evaluating flow conveyance 
shadows from adjacent upstream and 
downstream vertical structures or high ground.

• For encroachment evaluations that require a 
hydraulic analyses, the results must 
demonstrate no rise to the 0.00 ft degree 
between the effective base flood and floodway 
water elevations and proposed water 
elevations.  

Proposed Structure



THANK YOU

ANY QUESTIONS
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