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About This Guide

This Quick Guide will help you understand more
about why and how communities in the State of

Texas manage floodplains to protect people and
property.

Flood-prone communities adopt ordinances and
court orders that detail the rules and requirements
tfor floodplain development. In case of contflict,
that ordinance or court order and not this

publication, must be followed.

If you have questions, be sure to talk with your

local planning, permit, engineering or floodplain

management office.

Questions and comments on the Quick Guide can be directed to the Texas Floodplain
Management Association (TFMA) at http://www.tfma.org.
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Introduction

The Texas Floodplain Management Association (TFMA) and it's partners are pleased to provide this Quick Guide

to help citizens understand what floodplain management is and why floodplain development is regulated.

Communities regulate the floodplain to:

B Protect people and property

Ensure Federal flood insurance and disaster assistance is available
Save tax dollars

Reduce future flood losses

Reduce liability

Floods have been, and continue to be, the most destructive natural disaster in terms of economic loss to the citizens of
Texas with a total coverage of about $156 billion. More than 12% of the state’s land area is subject to flooding. Since
1978, Texas flood insurance policy holders have filed over 251,569 flood loss claims totaling $5.8 billion in claim
payments. Even though that represents many insurance payments, most flood-prone Texans don’t have flood

insurance.
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Texas Flood Events and Flood Facts

B Flood-prone areas have been identified
in most counties, cities and towns

in Texas.

B Millions of structures are located in

mapped flood-prone areas.

B Since 1988, over 400 people have died
in flood-related incidents and over $4

billion in damage has occurred.

B About 12% of the state’s land
area is mapped floodplain. Many

waterways have not been mapped.

— T
— e — WHEN DISASTER STRIKES
l = PRESIDENTIAL & SBA DECLARATIONS
H’:HIM ‘ e 1961-2012
e ——
ey Hisie | Flo Tﬁ— mu]’m e ~ 3
e el
Eerompoasy et
— Seumy| Fsner et e i
B " T io Hm =
YWl o
S [= T =)
|| Eremn - [ e e
I N e 2,

Not all flood events are declared major disasters. Many floods are local, affecting only small areas or a few watersheds.

TEXAS QUICK GUIDE



Why Communities Regulate Floodplains

B To protect people and property. Floodplain management is about smart development.
It makes good sense. If we know part of our land will flood from time to time, we should

make reasonable decisions to help protect our families, homes, and businesses.

B To make sure that federal flood insurance and disaster assistance is available.
To make sure that federal flood insurance and disaster assistance is available. A
community must participate in the NFIP for residents and businesses to be eligible to
purchase flood insurance through the NFIP. If your community does not participate,
flood insurance through the NFIP is not available and eligibility for federal disaster
assistance is very limited. In addition, homeowners may find it hard to secure a

rnortgage.

B To save tax dollars. Every flood disaster affects your community’s budget. If we build
smarter, we’ll have fewer problems the next time it floods. Remember, federal disaster
assistance isn’t available for all floods. And even when the President declares a disaster,
you and your community still have to pay a portion of the costs of evacuation,

temporary housing, repair, and clean-up.
y £, "

B To avoid liability and law suits. If we know an area is mapped as a high-risk flood
area, and likely to flood, if we know people could be in danger, and if we know that
buildings could be damaged, it makes sense to take reasonable protective steps when we

develop and build.

B To reduce future flood losses in Texas. Development that complies with the
minimum floodplain management requirements is better protected against major flood-
related damage. State legislation was amended in 1999 and again in 2001 with SB 936 to
require all cities and counties to adopt ordinances or orders to become eligible to
participate in the NFIP. Communities in Texas also have authority to regulate

development with stricter local floodplain management requirements.
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What is the National Flood Insurance Program?

The National Flood Insurance Program (NFIP) was created by Congress in 1968 to protect
lives and property and to reduce the financial burden of providing disaster assistance.
The NFIP is administered by the Federal Emergency Management Agency (FEMA).

Nationwide, over 22,000 communities participate in the NFIP-including many in Texas.

The NFIP is based on a mutual agreement between the Federal Government and
communities. Communities that participate agree to regulate floodplain development

according to certain criteria and standards. The partnership involves:

B Flood hazard maps. FEMA prepares maps that are used by communities, insurance M
agents and others. M

B Flood insurance. Property owners in participating communities are eligible to N ATI 0 N AL FLOOD
purchase federal flood insurance for buildings and contents. INSU RAN CE PROG RAM

B Regulations. Communities must agree to adopt and enforce floodplain management
regulations so that development, including buildings, is undertaken in ways that

reduce exposure to flooding.

To learn more about the NFIP, including your potential flood risk and the approximate cost of a flood insurance policy, go to FEMA’s
FloodSmart Web site at http://www.floodsmart.gov.
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Flood Insurance: Property Owner’s Best Protection

Who needs flood insurance? EVERYONE. Every homeowner, business owner, and
renter in Texas communities that participate in the National Flood Insurance Program
may purchase a flood insurance policy — regardless of the location of the building. A

typical homeowners insurance policy does not cover flood insurance.

Unfortunately, it’s often after a flood that many people discover that their homeowner
or business property insurance policies do not cover flood damages. Approximately
25% of all flood damages occur in low risk zones, commonly described as being

“outside the mapped flood zone.”

The Texas Floodplain Management Association and the State of Texas urge YOU to
protect your financial future by getting a flood insurance policy. To purchase a policy,
call your insurance agent. To get the name of an agent in your community, call the

NFIP’s toll free number 1 (888) 356-6329 or go to www.floodsmart.gov.

Being prepared by having flood insurance will save you money. For a $50,000 loan at
4% interest, you will pay around $3,000 per year for 30 years. Compare that to a
$100,000 flood insurance premium, which is about $700 per year. If your property is
in a low risk zone, your premium may be low and could include coverage for your

property’s contents.

NATIONAL
FLOOD
INSURANCE
PROGRAM
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Want to Learn More About Floodplain Management?

B For advice on flood information and permits, call your community’s building permit office, engineering
or planning department.

B Learn about FEMA’s Risk Mapping, Assessment and Planing (RiskMap) at: www.riskmap6.com

B To order flood maps, call FEMA’s Flood Map Service Center — (877) 336-2627 or enter the FEMA Map
Store to order online at www.msc.fema.gov.

B FEMA’s publications can be found at www.fema.gov/library. Search by key word, title or publication
number. Call (800) 480-2520 to order free printed copies.

B Find Elevation Certificate training for surveyors by going to www.fema.gov and search "Elevation
Certificate.”

B Lecarn about the NFIP’s Comuity Rating System at:www.fema.gov/national-flood-insurance-
program-community-rating-system

B Find out about floodplain management conferences and training sessions at www.tfma.org
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Want to Learn More About Flood Insurance?

Consumer information about flood insurance, flood risks, and flood maps is online at
www.floodsmart.gov to learn more about estimating the cost of a policy, finding an agent, purchasing a policy,
coverage limits and exclusions, filing claims, and other topics.

At www.floodsmart.gov, click on “About the National Flood Insurance Program™ to learn more about the
NFIP Partnership coverage and when insurance is required to make communities safer.

Also at www.floodsmart.gov, click on “Preparation and Recovery” to learn more about what to do before,
during, and after a flood.

To obtain an NFIP flood insurance policy, call your insurance agent. Most insurance companies can write an
NFIP policy for you. If you need more help, call the National Flood Insurance Program’s toll free number to get
the name of an agent in your area who does write flood insurance, (888) 379-9531

To find out how many NFIP flood insurance policies are in force in your community, or how many claims have
been paid since 1978, go to www.fema.gov/national-flood-insurance-program and click on “Statistics.”
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The NFIP’s Community Rating System (CRS)

The NFIP’s CRS gives “extra credit” to communities in the form of reduced
flood insurance premiums. Communities must apply to the CRS and commit to
implement and certify activities that contribute to reduced flood risk. Examples
of actions your community can take to reduce the cost of your insurance

premiums include:
B Preserve open space in the floodplain

B FEnforce higher standards for safer development through zoning,
stormwater, subdivision, and flood damage protection ordinances

Develop hazard mitigation plans

Undertake engineering studies and prepare flood maps

Obtain grants to buy out or elevate houses or to floodproof businesses
Maintain drainage systems

Monitor flood conditions and issue warnings

DID YOU KNOW?
Community officials can
request assistance from CRS
specialists to help with the
application process and
prerequisites. Check the
online CRS Resoutce

Center (see page 706).

Inform people about flood hazards, flood insurance, and how to reduce flood damage

Did You Know? Property owners who live in communities that participate in the CRS program receive a discount

on thett flood insurance premium.
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The NFIP and Community Responsibilities

To participate in the National Flood Insurance Program, your community agrees to:

B Adopt and enforce a flood damage prevention ordinance/court order.

B Require permits for all types of development in the floodplain (see page 35)

B Ensure that building sites are reasonably safe from flooding ﬂo Q
e~

B Estimate flood elevations that were not determined by FEMA —_—~— Agents' FI OOdsmart'gov
NN rhboan A FloodSmart site for NFIP agents

B Require new or substantially improved homes and manufactured homes to

be elevated above the Base Flood Elevation (BFE)
B Require other buildings to be elevated or floodproofed
B Conduct field inspections and cite violations

B Require Elevation Certificates to document compliance (see pages 41
through 42)

B Carefully consider requests for variances
B Resolve non-compliance and violations

B Advise FEMA when updates to flood maps are needed
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Looking for Floodplain Information?

Go to FEMA’s Flood Map Setvice Center (MSC) at http://msc.fema.gov/portal. Downloads of
the official flood maps and flood msurance studies (effective and historic) are available along
with a range of other flood hazard products. The MSC can also be reached at

(877) FEMA MAP (877-336-2627)

B TFEMA prepares Flood Insurance Studies (FIS) and Flood Insurance Rate Maps

(FIRMs) for communities in Texas.

B Most FIRMs show Special Flood Hazard Areas (also called “100-year floodplain” or mts:ommmmﬁ
il see wsmwe NITIES TABLE)
1% annual chance floodplain) and floodways. Some I'IRMs show floodplains i =1

delineated using approximation analyses (see page 23).

PANELS PRINTED: 25,50, 75, 100, 125,
225, 250, 275, 300, 325, 330,
1&175‘“3&3@ by

B Not all waterways have designated floodplains — but all waterways will flood, even
though a floodplain study may not have been prepared.

B In coastal communities, FIRMs show Special Flood Hazard Areas, including areas

subject to wave action (see pages 26 and 27).

MAP gey,
S o
JuLy g rg?é

Need a fast answer? Visit your community’s planning, engineeting or permit office where flood maps are available for viewing by
the public.
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Flood Maps and Flood Zones

FEMA prepares Flood Insurance Rate Maps (FIRMs) to show areas that are at high risk of

tlooding. Since the 1970s, many versions and updates to maps have been produced.

“Old format” maps may include flood zones (like B, C, A1-30) that are not being included in
map updates. The maps were only available in hard copy and were often accompanied with

Flood Hazard Boundary Maps.

“New format” maps have been produced in order to simplify map zone designations and

make map items easier to identify.

Flood zones are geographic areas that FEMA has defined according to varying levels of flood
risk. These Zones atre depicted on a community's Flood Hazard Boundary Map
(FHBM) or FIRM and Digital FIRMs (DFIRMs) if the DFIRM is available. Each zone

reflects the severity or type of flooding in the area.

High Risk Areas: All A and V Zones - the area that is located within the 1% annual chance
floodplain (100-year floodplain) identified as a Special Flood Hazard Areas on Flood
Insurance Rate Maps. Flood insurance is available to all property owners and renters. Lenders

requite mandatory purchase of flood insurance.

Moderate to Low Risk Areas - Zones B (moderate), C and X (low) - areas located outside the
one-percent annual chance floodplain. Includes areas protected from flood by certified
levees. Area is higher than base flood elevation. Lower-cost flood insurance is available to all

property owners and renters. Mandatory Flood insurance purchase requirements do not

apply.

Undetermined Risk Areas - Zone D - Unstudied areas of undetermined but possible flood
hazatrds. Base flood elevations not available. Flood insurance is available to all property

owners and renters. Mandatory flood insurance purchase requirements do not apply.

B0 -

NFIP Flood Insurance 1s not available to residents of communities that do not participate in the NIFP. It 1s also not available for structures
built or substantially improved in CBRA (Coastal Barrier Resources Act) areas after their designation date, even though the structure may
be 1 a participating community.

12
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Nature Doesn’t Read Maps

./

2@z
_,,__ Important

Many people don’t understand just how

risky the floodplain can be. There is a

26% chance that a non-elevated home in
0.2% annual chance

the floodplain will be damaged during a
(500-year) flood

30-year mortgage period. The chance that

elevation _ . .
a major fire will occur during the same
1% annual chance period is less than 5%.
(100-year) flood

elevation

10% annual chance
(10-year) flood
elevation

W}%%/\\/’ - X\\Q«% ;ﬁ,&)‘% ;&ﬁ}g{ $<§\

CAUTION: Nature doesn’t read the flood map. Major storms and flash floods can cause flooding that rises higher than the 1% annual
chance floodplain (BFE). Consider safety - protect your home or business by building higher. See page 34 to see how this will save you

money on insurance.
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FEMA's Risk Mapping Assessment and Planning (Risk MAP) Program

Flood risks change over time, based on new building and development, weather pattern changes, and other
factors. The FEMA Risk Mapping, Assessment and Planning (Risk MAP) program will assist communities
nationwide, assess flood risks, and encourage mitigation planning to avoid or minimize damage in the face of
future disasters. Through more precise flood maps, risk assessment tools and outreach support, Risk MAP
strengthens local ability to make informed decisions about reducing risk. Identifying the hazards and risk in
communities, anticipating disaster recovery issues, and prioritizing hazard mitigation actions before a disaster
strikes will result in substantial long-term reduction of risk and future disaster damage. An effective hazard

mitigation planning process is critical to make communities more disaster resistant.

During Risk MAP, FEMA will use the watershed boundaries to conduct future studies. This watershed
approach will allow communities to come together to develop partnerships, combine resources, share flood risk
information with FEMA, and identify broader opportunities for mitigation action. Groups such as local
governments, county governments, Tribes, commerce, and non-profit organization will have opportunities to

develop a vision for the watershed’s future.
p

(- RiskMAP

Increasing Reslienoe Together

Reduce
Risk to

of Flood Risk
i : .

-
Support that allows

* Intuitive Flood Maps

* Tools to understand how

k) Deliver Increase Promote
S High-Quality Awareness Community
G) Risk Data Mitigation Actions

* Credible data- reliable,
accurate, watershed-
based

= |llustrations of Flood
Depths

» Valuable Flood Risk

Assessments

flood risk has changed

= Continuous engagement
with communities

® Enable communities to
communicate flood risk
to constituents

'y

communities to identify
and risks and promote:
= Community resiliency
= Sustainability

= Reduced need for
federal disaster
assistance

Lives and
Property

MITIGATION PLANNING

Enhance delivery of Risk MAP Products

Collaborate across all levels of government

14
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FEMA Flood Maps Online and FIRMettes

You can find and print a FIRM by using online tools at www.msc.fema.gov.

ETES . CROSSWAY AW 170 10
. . . = = 0 |
B Click the “View” button to display FA RS | ZONEX
B 3
| » AM 170-11
the map panel' L ; é‘f .\‘ﬁ‘:’g APPROXIMATE SCALE
\ 5 =
B Once you find yout map, use the pan | 5 Mz
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Old Format Flood Insurance Rate Map (Riverine)

FEMA prepares Flood Insurance Rate Maps (FIRMs) to show areas that are at high risk of flooding.

X . | FLOOD HAZARD ZONES
\\ | @ ZONE Cﬁ\\o Zone C (or Zone X) is all other areas,
““\\ 2 o 4 considered to be low-risk.

DRIVE

==~ AVENUE __

Zone B (or shaded Zone X) is subject to
flooding by the 500-year flood (0.2% annual

chance), and is a moderate risk area.

_4—€) Zone A, Zones A1-A30 and Zone AE
are subject to flooding by the base or

100-year flood (1% annual chance), and are

2
=2 considered high-risk areas.

RE
SO

') Base Flood Elevation (BFE).
Water surface elevation of the base flood at

specific locations.
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New Flood Insurance Rate Map (Riverine)

r

%

W\ T Zone A (unnumbered) is flood hazard areas
—== without BFEs.

i R
‘ %

() ZONE Xl
ZONE X

Cross Section location (see page 14).

Zone X (unshaded) is all other areas
considered low risk (formerly Zone C).

Base Flood Elevation (BFE) is the
water surface elevation of the base flood at
specific locations.

o o

Zone AE is the 100-year (1% annual
chance) floodplain (also called Zone

A1-A30).
The Floodway is the “cross-hatched” area.

ACIFIC

Zone X (shaded) shows low risk areas
affected by the 500-year flood (0.2% annual

sl chance) floodplain (also called Zone B).

TEXAS QUICK GUIDE 17



The Countywide Flood Insurance Rate Map

Many newer FIRMs combine counties and

incorporated municipalities. \

XYZ COUNTY
UNINCORPORATED

ZONE A @ AREAS

Zone X (unshaded) is all other areas
considered low risk (formerly Zone C)

ZONE AH

Zone X (shaded) shows low risk areas
subject to the 0.2% annual chance flood
(500-year flood)

(formerly Zone B)

Zones A and AE are subject to flooding by
the base or 1% annual chance flood (100-
year flood) and are considered to be high-
risk areas.

Some countywide maps show other flood
zones.
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Understanding the Riverine Floodplain

For floodplains with Base Flood Elevations, check the Flood Insurance Study to
find the Flood Profile which shows water surface elevations for different

frequency floods.

Terms and
@ beiniions
—— e /The Special Flood Hazatd Area
‘ SPECIAL (SFHA) is that portion of the floodplain

FLOOD HAZARD AREA

100-Year Flood Event subject to inundation by the base flood

and/or flood-related erosion hazards.
SFHASs are shown on FHBMs or FIRMs
= | biGeidiy o as Zones A, AE, A1-A30, AH, AO, AR,
ringe Fringe
V, VE, and V1-V30.

See pages 21 and 22 to learn about the

A s

floodway, the area of the floodplain
q Al where floodwaters usually flow faster

and deeper.

The base flood means the flood having a
1% chance of being equaled or exceeded

in any given year (also called “100-year

round Water

floodplain”).
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ELEVATION IN FEET (NGVD)

Use the Riverine Flood Profile to Determine BFEs

LEGEND

500-YEAR FLOOD
100—-YEAR FLOOD
50-YEAR FLOOD
10-YEAR FLOOD

STREAM BED

CROSS SECTION
LOCATION

4

8.0 alall

e

88 |

STREAM DISTANCE IN MILES ABOVE CONFLUENCE

Flood profiles can be used to
determine the BFE at a specific site.
Profiles also show estimated water
surface elevations for floods othet
than the 1% annual chance flood

(100-year flood.)

On the effective flood map, locate
your site by measuring the distance,
along the center line of the stream

channel, from a road or cross

section, for example, @ or @

Scale that distance on the Flood
Profile and read up to the profile of
interest, then across to determine

the elevation.

20
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The Flood Boundary and Floodway Map (Riverine)

FEMA prepares Floodway maps as companions to many FIRMs. Check to AN A
- << Important

see if your project will be in the Floodway because additional engineering
may be required (see page 46). Lm

Initial floodplain maps were flood hazard

boundary maps accompanied with separate

_h%‘\\“\ fl | \ —~ floodway maps.

\\ : m 'I .

\fi\ﬂ Floodway maps do not show flood zones or
- : BFEs. Check the companion FIRM and FIS for

that information. Page 15 shows the FIRM that

matches the map clip to the left.

_—@) The Floodway is the “white” area along
the waterway.

Cross Section location, where ground
surveys determined the shape of the land
and how constrictions such as bridges and
culverts affect the flow of floodwater.
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Understanding the Floodway

For any proposed floodway development, before a local floodplain permit can be
issued, the applicant must provide evidence that “no rise” will occur (see page 44).
You will need a qualified registered engineer to make sure your proposed project

won’t increase flooding on other properties.

Terms and

<¢—— Special Flood Hazard Area —-| ',

The Floodway is the channel of a
-« < Floodway e - _
Flood Flood river or other watercourse and the

Fringe Fringe

A

adjacent land areas that must be

Stream

Simulated Channel Simulated

Encroachment Encroachment

) |© o (| fFFF | oot

" T Surchorge”

TR . Computer models of the floodplain

reserved in order to pass the base

flood discharge without increasing

are used to simulate

Flood elevation before “encroachment” or fill in the flood
encroachment

Area of floodplain that could be
used for development by raising ground . . .
fringe in order to predict where and

Line @— = Flood Elevation Before Encroachment how much the base flood elevation
Line @— @ = Flood Elevation After Encroachment . . ..
would increase if the floodplain is

*Surcharge not to exceed 1.0 foot [FEMA requirement] Simulated Encroachment allowed to be filled.
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Approximate Flood Zones and Unnumbered A Zones

Some floodplains are delineated using approximate methods and
therefore do not have specified base flood elevations (BFE). If you
need help determining the BFE, check with your community
permit office and/or FEMA.

FEMA publication Managing Floodplain Development in
Approximate Zone A Areas (FEMA 265) is useful for engineers

and community officials.

RM219 x

@ Terms and
G Detiivons
7

An Approximate or Unnumbered

A Zone is a special flood hazard area
where BFE information is not
provided.

Topographic maps can be used to estimate the Base Flood Elevation if the FIRM shows approximate or

unnumbered A Zones.
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https://www.fema.gov/media-library/assets/documents/1911

Areas of Shallow Flooding

These are areas with a 1% annual
chance of a shallow flood (1-3 feet
of flood depth) each year.

B Zone AH areas usually flood
from ponding in which water is
generally not moving across the
land.

M Zone AO areas usually flood
from sheet flow in which water
moves across land where there

is no defined channel.

LIMIT OF
DETAILED
STUDY

APPRONINIATE SCALF

2000 [s]
[———;

2000 FEET

i NATIONAL FLOOD INSURANCE muﬂ

| || FLDOD INSURANCE RATE MAP |

|| CAMERON COUNTY,

||| TEXAS
| (UNINCORPORATED AREAS)

|| PANEL 275 OF 400

(STT MAPINDEX FOR PANELS NOT PRINTED)

COMMUNITY-PANEL NUMBER
480101 0275¢

; MAP REVISED:
N

h‘% MARCH 18, 1991

'. x#"//; ;

1 < |
i
{1 |ll Federal Emergency Management Agency |

This iz an official copy of 3 portion of the above referenced flood map, It
was axtracted using F-MIT On-Line  This map does not refact changes

of amendments which may have been made subsequent Lo the date on the
title block.  For the Iatest product information about National Flood Insurance
Program A0cd mags check the FEMA Flood Map S1oro at www msc fema goy
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Understanding the Coastal Floodplain

@ Terms and
& peinitions.
7

m LIMWA The Coastal High Hazard Area
X (V Zone) is the Special Flood Hazard
AE Arca that extends from offshore to the
5 < &) L ol inland limit of a primary frontal dune
Wave height 2 3 feet | Waveheight 3.0-15feet | Waveheight | i along an open coast and any other area
<1.5 feet subject to high velocity wave action. The
BFE N\ Flood level Properly elevated building E:;Iet of area 1s designated on the FIRM as Zone
including flooding V1-V30, VE, or V.
_____ )= :vive effects w— and waves

100-year ==~ Y4
stillwater elevation

The term Coastal A Zone means the
portion of the SFHA landward of the V

Zone or landward of a shoreline that

S iei] } kUﬂOlWﬂlOd building constructed before community entered the NFIP does not have a mapped V Zone. The
P—— T T I T T principal sources of flooding are
Shoreline  Sand beach  Buildings  Overland Vegetated Limit of SFHA associated with astronomical tides,
wind fetch region storm surges, seiches or tsunamis.

Coastal A Zones may be subject to wave
effects, velocity flows, erosion, scour, or
combinations of these forces and may

be treated as V Zones.

25 TEXAS QUICK GUIDE



The Coastal A Zone (LiMWAs)

Zone X
= Limit of M

oderate

Wave Action

Coastal

For illustration purposes only. Some FIRMs published after 2009
may show the Limit of Moderate Wave Action.

Post-flood evaluations and laboratory tests confirm that breaking
waves as small as 1.5 feet high cause damage to walls and scour
around foundations.

The Limit of Moderate Wave Action (LIMWA)may be shown on
revised FIRMs.

LiMWA conditions are found inland of Zone V and along
shorelines without Zone V.

LiMWA conditions occur where stillwater depths are between 2
and 4 feet, which can support 1.5 to 3-foot waves.

Scour and erosion should be considered in LIMWA if soils are
sandy and erodible.

Federal flood insurance in LiMWAs is rated using Zone A rates
(lower than Zone V rates).

26
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Flood Insurance Rate Map (Coastal)

This portion of a FIRM shows a coastal Special Flood Hazard Area (SFHA) (dark gray), the 500-year flood hazard area (light gray),
coastal Base Flood Elevations (BFEs) (numbers in parentheses), and flood insurance rate zones (AE and VE = SFHA, VE = Coastal
High Hazard Area, X = areas outside the SFHA).

I — COASTAL FLOOD HAZARD ZONES
Zone X
_L_./ X e Zone X (unshad'ed] is all other areas
| considered low risk (formerly Zone C).
Zone X Zone X

@ Zone A, Zones A1-A30, and Zone AE
are subject to flooding by the base or
100-year flood (1% annual chance), and
waves less than 3 feet.

9 Zone V, Zones V1-V30, and Zone VE
are where waves are expected to be
3 feet or more.

@ Base Flood Elevation (BFE).
Water surface elevation (in feet above
datum).

Typical Transect Shown in Figure 3-7
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Use the Transect Map to Determine Coastal BFEs

The FEMA Flood Insurance Study (FIS) contains a Transect Map with the locations of transects included in the study.

EXAMPLE: Verity the BFE for a site approximately 500 feet south

of Ocean Dunes Drive.

From the Transect Map, identify
transects in the vicinity of interest.

Refer to the Transect Table to
confirm the location as applicable (in
this case, Transect #95).

TABLE 4 - TRANSECT LOCATIONS STILLWATER
STARTING ELEVATIONS AND INITIAL WAVE

CREST ELEVATIONS

Elevation (Feet NGVD)

Transect

Location Stillwater Wave Crest

95

From the Atlantic  10.0 15.0
coastline, approx-

imately 700 feet

south of Ocean

Dunes Drive,
extending west.

96

From the Indian 3.0 4.0
River east bank,

across Merritt

Island Point

betweenEleuthra

Street andBahama

Drive, extending east.
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Use the Transect Map to Determine Coastal BFEs (continued)
Refer to the applicable Flood Insurance Rate Map (FIRM) panel

to verify the location.

Find the Stillwater Elevation summary table
in the FIS to determine the range of the BFE.

APPROXIMATE SCALE IN FEET FLOODING SOURCE | FLOOD INSURANCE STILLWATER ELEVATION  |2ONE | BASE FLOOD
w0 A 00 AND TRANSIT RATE MAP PANEL (FEET NGVD) ELEVATION **
ZONE X ZONE VE 10vR_|50-vR |100vR [s00-vR (FEET NGVD)
(EL 1 8) NATIONAL FLOOD INSURANCE PROGRAM
INDIAN RIVER
~—2ZONE VE
e (EL. 13) 93 461, 442 16 |27 |33 45 |AE 3-4
=5 _7 9 442 17 |29 [35 |46 |AE 3-5
FLOOD NSURANCE RATE MAR
RM 103} =l BREVARD COUNTY, ATLANTIC OCEAN
FLORIDAAND
INCORPORATED AREAS 95 464 46 |68 [100 [103 |VE | 12-15
ZONE AE AE | 10-12
EL. 11
(@ ) PANEL 464 OF 727 INDIAN RIVER
coms % 263 16 |26 |30 |42 |AE 3-4
oy 97 444 16 |26 |31 41 |AE 3-4
City of ATLANTIC OCEAN
i 98 464 45 |67 |99 [101 [vE [ 12-15
Indian Harbour AE | 10-12
— Beach
INDIAN RIVER
125116 MAP NUMBER:
v 12009C0464 E 99 527 24 |35 |40 |53 |AE 4-5
A 100 526 24 |35 |40 |53 |AE 4-5
EFFECTIVE DATE:
! APRIL 3, 1989 ATLANTIC OCEAN
— )Z 101 527 45 |67 |99 [101 [vE [ 12-15
l Federal Emergency Management Agency AE 10-12
-
O “Rounded to the nearest foot and may include effects
of wave action.
ot portion o p. ltwas extacted “Due to map scale limitations, base flood elevations
i~ AIT Version 1.0 T map doc not eect changes o amendments rich s Of S iy [SHTSBEt AVarage SIeVAnONS
for the zones depict
e oo 1 oo oo e eps v e e wave setp.
— [oastoma govims

NOTE: The Summary Table also lists 10, 50 and 500-year elevations used for regulatory purposes. Notice that the BFEs
on the FIRM cortespond to those in the Summary Table. However, in Special Flood Hazard Areas/floodplains where
BFEs have been determined, always consult the FIS.
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Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free
of encroachment so that the 1% annual chance flood can be carried without substantial increases

in flood heights.
RS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than
1square mile; and areas protected by levees from 1% annual chance flood

:I OTHER AREAS

ZONE VE
(EL 1)

ZONE X Areas determined to be outside the 0. 2% annual chance floodplain.
ZO(IEf_ET)A E ZONE D Areasin which flood hazards are undetermined, but possible.
ZONE AE m COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
EL 8)

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normelly located within or adjacent to Special Flood Hazard Areas.
1% annual chance flcodplain boundary
0.2% annual chance floodplain boundary

P — Floodway boundary

- — — — Zone D boundary

essssesssssesnne CBRS and OPA boundary

Boundary dividing Special Flood Hazard Area Zones and
~+—houndary dividing Special Flood Hazard Areas of different
Base Flood Bevations, flood depths or flood velocities.

~ = = = = = = «e—iimt of Moderate Wave Action

A 513 Base Flood Blevationline and value; elevation in feet*

In areas designated as a Coastal Barrier Resource System (CBRS) or an Otherwise Protected Area (OPA), NFIP
mnsurance is not available for new or Substantially Improved structures built on or after the designation date.
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Changes to FEMA Flood Maps

Most changes to FIRMs are made by Letter of Map Change (LOMC) — a letter which reflects an official revision to an effective NFIP map.

1. Letter of Map Amendment (LOMA) is an official amendment to an effective FIRM that may be issued
when a property owner provides additional technical information from a licensed land surveyor or
engineet, such as ground elevation relative to the BFE, SFHA, and the building. Lenders may waive the
flood insurance requirement if the LOMA documents that a building is on ground above mapped

floodplain.

2. Electronic Letter of Map Amendment (eLOMA) is web based application to submit simple LOMAs
to FEMA.

3. Letter of Map Revision (LOMR) is an official revision to an effective FIRM that may be issued to
change flood insurance risk zones, special flood hazard area and floodway boundary delineations, BFEs

and/or other map features. Lenders may waive the insurance requirement if the approved map revision
shows buildings to be outside of the SFHA.

4. Letter of Map Revision Based on Fill (LOMR-F) is an official revision to an effective FIRM that is
issued to document FEMA’s determination that a structure or parcel of land has been elevated by fill
above the BFE, and therefore is no longer in the SFHA. Lenders may waive the insurance requirement if
the LOMR-F shows that a building on fill is above the BFE.

Physical Map Revision (PMR) may be issued for major floodplain changes that require engineering analyses, such as bridges, culverts,
channel changes, flood control measures, and large fills that change the BFE or Floodway. Physical map revisions are also issued when a

new study updates or improves the FIRM.

Requests for map revisions must be coordinated through your community.
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Flood Map Revisions: LOMA and LOMR-F

The most accurate information available is used to make flood maps, including topographic base maps and detailed
engineering methods or methods of approximation. FEMA issues map revisions if technical data are submitted to
support the changes.

Letter of Map Amendment
i - (LOMA) is an official amendment [ =T Letter of Map Revision
][] to an effective FIRM that may be 1 0 Based on Fill (LOMR-F)
I:I issued when a property owner D is an official revision to an
W O provides additional technical el T effective FIRM that is
NATURAL information from a registered land % issued to document
GROUND surveyor ot engineet, such as ground = 2 FEMA’s determination
elevation relative to the BFE. NATURAL GROUND that a structure or parcel
Lenders may waive the flood insurance requirement if the LOMA of land has been elevated by fill above the BFE, and
removes a building site from the SFHA because natural ground at therefore is no longer in the SFHA. Lenders may waive the
the site is above the BFFE, insurance requirement if the LOMR-F removes a building

site from the SFHA,

Check online at www.fema.gov/letter-map-amendment-letter-map-revision-based-fill-process for more about
map revisions for different user groups (homeowners, floodplain managers, surveyors, engineers and insurance
professionals). Also learn about e LOMA, a web-based application for surveyors and engineers to submit
applications for simple LOMAs and FEMA.
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Flood Map Revisions: CLOMR and LOMR

B Conditional Letter of Map Revision (CLOMR) is a letter
commenting on whether a proposed project, if built as shown
on the submitted documentation, would meet the standards
for a map revision. Communities may require this evidence

ptior to issuing a permit, and the Certificate of Occupancy/
Compliance should be withheld until receipt of the final
LOMR based on “as-built” documentation and certification.

B Letter of Map Revision (LOMR) is an official revision to
an effective FIRM that may be issued to change flood
insurance risk zones, special flood hazard areas and floodway

boundary delineations, BFEs and/or other map features.
Lenders may waive the insurance requirement if the approved
map revision shows buildings to be outside of the SFHA.

To download the forms used to submit map revisions, go to
www.fema.gov/library, click on “Search by Resource Title,” and seatch on “MT-EZ”, “MT-17, and “MT-2".
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Is Your Building Site Higher than the BFE?

If your land is shown on the map as in the regulatory floodplain, but your building site is higher than the Base Flood
Elevation (BFE)... get a licensed land surveyor or engineer to complete a FEMA Elevation Certificate (EC). Submit the EC
with an application for a Letter of Map Amendment to FEMA to verify that your property is above the BFE. If approved, it
could remove the mandatory federal requirement to purchase flood insurance if you have a federally backed mortgage. Keep

the certificate with your deed, it will help future buyers.

Sealed Signature

LOWEST NATURAL
GROUND NEXT TO
BUILDING

Keep in mind that Lender could still require insurance.
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Activities Requiring Permits

Most man made changes to land in the floodplain requires a permit.

Examples include:

B Constructing new buildings (including temporary ot agricultural) tonce
)

B Additions to existing buildings

B Substantial improvements to existing buildings

(including interior renovation)
Repair of substantially damaged buildings

Placement of manufactured (mobile) homes

Partnership

Subdivision of land
Reduce Risks

Parking or storage of recreational vehicles Mitigate Flood Damage

Storing materials, including gas/liquid tanks

Construction of roads, bridges and culverts

Placement of fill, grading, excavation, mining and dredging

Alteration of stream channels

Oil and gas drilling

Code of Federal Regulations - 44 CFR 59.1: Development

Development means any man made change to improved or unimproved real estate, including but not limited to buildings or other structures, mining,
dredging, filling, grading, paving, excavation or drilling operations or storage of equipment or materials.
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Some Key Permit Review Steps

The Permit Reviewer has to check many things. Some of the key questions are:

Is the site in the mapped floodplain?
Is the site in the mapped floodway?

B Have other local, state and federal permits been obtained (septic, water

quality, wetland)?

B Is the site reasonably safe from flooding?

Does the site plan show the Base Flood Elevation, development location

and the floodplain delineation?

Is substantial improvement of an older building proposed?

Is an addition proposed?

Will new buildings and utilities be elevated properly?

Will manufactured homes be properly elevated and anchored?

Do the plans show an appropriate and safe foundation?

Will an Elevation Certificate be required?
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Carefully Complete the Permit Application

= /"‘. Important
FLOODPLAIN DEVELOPMENT PERMIT (partial) = TP
OWNER. PAVID ¢ SALLY JONES ,
ADDRESS 781 REED STREET You MUST get a
PROJECT DESCRIPTION RESEICGRRITE .0
X _Single Family Residential X New Construction ___Channelization work in a floodplain.
___ Multi-Family Residential ___ Substantial Improvement (=50%) X Fill
___ Manufactured (Mobile) Home __ Improvement (<50%) ___ Bridge/Culvert
__ Non-Residential ___Rehabilitation __Levee
__ Other/Explanation
FLOOD HAZARD DATA
Watercourse Name [RY RIVER
The project is proposed in the Floodway _ X Floodway Fringe
Base (100-year) flood elevation(s) at project site 59.7
Elevation required for Lowest Floor §(.2 /Floodproofing
JOHN DOE, CFM 06/01/2015
Floodplain Administrator’s Signature Date

e ——————

Good information will lead to better construction and

less exposure to future flood damage.

Freeboard is a common Higher Standard used to
provide added protection to homes built in the SFHA.
(see page 38)
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Freeboard: Build Above the BFE

Want to save some money and have peace of mind at the same time? Then add Freeboard to N A
g . . . . - < Important
build higher than the minimum elevation requirement. Freeboard is a factor of safety, usually
one, two or even three feet above the BFE. Freeboard tends to compensate for the many Lm
unknown factors that could contribute to flood heights greater than the BFE. NOTE: Flood insurance rates and

various fees change from time to
Annual Flood Insurance Cost &

If you have: time. Rather than specific costs for

a post-FIRM structure insurance, this figure gives a feel for
in an AE Zone how much difference just a foot or
[l with $250,000 structural coverage (maximum) two can make.

with $100,000 contents (maximum)

Building owners will save insurance

The approximate annual cost for flood insurance: money if they elevate above the BFE.
+3 ft. $500 But more impressive is how the cost
+2 ft. $550 of insurance can more than double if
+1 f $700 the building is only one foot below
BFE $1,100 the BFE.

-1 f. $5,000

-2 fr. expensive (submit for rate) Remember:

The community may be able to grant
NOTE: This is hypothetical and flood insurance premiums

change yearly. For specific rate information contact a a variance, but the owner will
licensed insurance agent.

probably still be required to buy
insurance. Imagine trying to sell a
house if the bank requires insurance

that costs about $10,000 a year.
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What is Meant by Pre-FIRM and Post-FIRM Structures?

POST-FIRM
(NEWER BUILDINGS ARE ELEVATED)

PRE-FIRM

(OLDER BUILDINGS
USUALLY ARE NOT ELEVATED)

FIRST FLOOR
AND LOWEST FLOOR

FIRST FLOOR
AND LOWEST FLOCR

B [ [ T 1

~4—— OPENINGS ——»

]

LLLLL

A building is Pre-FIRM if it was built before the date of your community’s first FIRM. If built or substantially
mmproved after that date, a building is Post-FIRM. Find the mntitial FIRM date for your community online at
www.fema.gov/cis/TX html ot call your community’s planning, engineering, or permit office.

Permits are requited for improvements or repairs to Pre-FIRM buildings, which may have to be elevated to the
cutrent BFE and flood zone requirements. See definition on Substantial Improvement on page 60.
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Paperwork is Important — for You and Your Community

@ Terms and
' Definitions

44 CFR 59.1 Lowest Floor
Lowest Floor means the lowest floor of the lowest enclosed area (including basement).
An unfinished or flood resistant enclosure, usable solely for parking of vehicles, building

access ot storage in an area other than a basement area is not considered a building's

lowest floor; Provided, that such enclosure is not built so as to render the structure in

violation of the applicable non-elevation design requirements of §60.3

" COMPACTED FILL OR :
" OTHER ELEVATION METHOD -

If you get a permit to build in the floodplain, it will be necessary for you to show that the building was built in compliance with
the community's Flood Damage Prevention Ordinance. Use of the FEMA Elevation Certificate, which is certified by a licensed
surveyor or engineer, will help document the compliance of the structure. It may prove that you built correctly, and it may help

lower flood insurance costs.
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By itself, the EC cannot be used to waive the requirement to purchase flood

insurance. See page 31 to learn about Letters of Map Amendment.

What is the Elevation Certificate and How is it Used?

The Elevation Certificate (EC) 1s a FEMA form used to tecord building eleation
site conditions and FIRM mformation for a development site. Find FEMAs EC
at: www.fema.gov/media-library/assets/documents/160.

The EC must be completed and sealed by a licensed surveyor, architect or engineer.

A community official or property owner may complete the EC for sites in approximate flood

zones and AO Zones.

It can be used to show that the ground at a development is above the Base Flood Elevation

(see page 34).
Tt is used to verify that buildings are elevated properly (see page 34).

Insurance agents use the EC to write and rate flood insurance policies.
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Completing the Elevation Certificate

Elevation Certificate (partial)

SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED)

C1. Building elevations are based on: |:| Construction Drawings* |:| Building Under Construction* |z| Finished Construction
*A new Elevation Certificate will be required when construction of the building is complete.

C2. Elevations — Zones A1-A30, AE, AH, A (with BFE), VE, V1-V30, V (with BFE), AR, AR/A, AR/AE, AR/A1-A30, AR/AH, AR/AO. Complete ltems C2.a-g
below according to the building diagram specified in Iltem A7.

Benchmark Utilized _K_M66 Vertical Datum NAVV 88
Conversion/Comments _J0Ke.
Check the measurement used.
a) Top of bottom floor (including basement, crawl space, or enclosure floor) 286.00 @ feet |:| meters (Puerto Rico only)
b) Top of the next higher floor n/a _|_| feet meters (Puerto Rico only)
c) Bottom of the lowest horizontal structural member (V Zones only) n/a . | lfeet |:| meters (Puerto Rico only)
d) Attached garage (top of slab) 2825_ @ feet |:| meters (Puerto Rico only)
e) Lowest elevation of machinery or equipment servicing the building 286_0_@ feet |:| meters (Puerto Rico only)
(Describe type of equipment in Comments)

f)  Lowest adjacent (finished) grade (LAG) Z}Zf_@ feet |:| meters (Puerto Rico only)
g) Highest adjacent (finished) grade (HAG) 2860_@ feet |:| meters (Puerto Rico only)

In this example, the BFE is 285.

The slab-on-grade house was elevated on fill 1' ATTACHED GARAGE

above the BFE, and the vented garage is 2.5' ELECTRICAL BOX

below the BFE. WIRED FROM
CEILING

You will get a blank Elevation Certificate form . _&I < BFE

when you get your permit. You must have a /@ *

licensed surveyor or engineer fill it out and LR "TMMMM"

seal it. The Elevation Certificate includes

FLOOD OPENING =

T T R — @
HOT WATER HEATER "= L i o
ELEVATEDON A -
L PLATFORM oot

diagrams for ten building types. Several

points must be surveyed. COMPACTED FlLL g
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Floodplain Fill Can Make Things Worse

Floodplain serves as storage for flood water. If storage space is blocked by fill material,
future flooding may be worsened. Floodplain fill can alter valuable floodplain functions,
including wildlife habitat and wetlands. Your community may apply the same restrictions to
fill in the flood fringe as those applied in floodways.

—

NATURAL FLOODPLAIN

|
[

A

- -1— OBSTRUCTED WITH FILL

Make sure your floodplain fill project won’t harm your neighbors. Floodway fill is allowed only if an engineering

evaluation demonstrates that “no-rise” in flood level will occut.

Code of Federal Regulations - 44 CFR 60.3 D(3): Encroachment

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.
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Required Floodway “No Impact” Certification

O Floodways can be dangerous
because water may flow very fast

O Development is prohibited unless
“no impact” in flood elevations,
floodway elevations, and floodway
widths is certified. See page 43 for
reference to 44 CEFR 60.3 D(3).

O An engineer must evaluate the
hydraulic impact of proposed
development

ENGINEERING “NO IMPACT” CERTIFICATION (example)

& mmonar | This is to certify that | am a duly qualified engineer
FLOODY, FLoOD licensed topracticeintheStateof ____ . Itis
ALERT INSURANCE

= — ) procram | tOfurther certify that the attached technical data
N supports the fact that the proposed (Name of

Development) will not impact the Base Flood

Elevations (100-year flood), floodway elevations
and the floodway widths on (Name of Stream).

Signature Seal

A “no impact” certification 1s required and must be signed, sealed, and dated by a registered professional engineer.
Check with your community for guidance before you decide to work in a floodway.

The engineering analysis must be based on regulatory data from FEMA.
Save time and money — don’t build in the floodway!

44
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Think Carefully Before You Seek A Variance

Very specific conditions related to the property not the owner's actions or preferences, must be satisfied to justify a variance:

B Good and sufficient cause

Unique site conditions

=
B Individual non-economic hardship /\
B Ifin the floodway, no increase in flood

BFE
level LOWEST FLOOR
BELOW BFE
B Sce 44 CFR 60.6 for more
L ALA_AAA
A wvariance that allows construction below the BFE does not waive
your lender’s flood insurance requirement. Flood insurance will be very R R

expensive — perhaps more than $5,000 per year as compared to less
than $500 (see page 38).

Post-FIRM building,
not elevated

Insurance > $5,000 +/year

Think carefully about seeking a variance to build below the Base Flood Elevation. Not only will your property
be more likely to get damaged, but insurance will be very costly.

If your community has a pattern of inconsistent variances, sanctions can be imposed — costing you even
more.
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How to Elevate Your Floodplain Building (Riverine)

Elevate on Foundation Walls

SERVICE
EQUIPMENT
SUCH AS UTILITIES AND
ELECTRICAL CIRCUITS,
ABOVE FLOOD
LEVEL

ENCLOSED AREA
USED ONLY FOR
PARKING, ACCESS,
OR LIMITED STORAGE

OPENINGS IN |

WALLS ALLOW e —
WATER TO FLOW IN l
AND DRAIN OUT

ﬁ
>
S
>
>
>
>
>
>
t e

LOWEST FLOOR \

Elevate on Fill

A

SERVICE
EQUIPMENT
SUCH AS UTILITIES
AND ELECTRICAL

CIRCUITS

Lc

T

OMPACTED FILL -

RECOMMENDED 10 - 15' BEYOND HOUSE

CAUTION: Enclosures (including crawlspaces and basements) have some special requirements, see page 48.

Note: When the walking surface of the lowest floor is at the BFE, under-floor utilities are not allowed. Fill used to

elevate buildings must be placed propetly. See 44 CFR 60.3 A(3)

46

TEXAS QUICK GUIDE



Compaction of Floodplain Fill (A Zone)

Earthen fill used to raise the ground above the flood elevation must be placed properly so that it does not erode or slump when water

rises. For safety and to meet floodplain requirements, floodplain fill should:

Be good clean soil, free of large rocks, construction debris, and woody material

(stumps, roots)

Be machine compacted to 95 percent of the maximum density (determined by design

professional)
Extend 10 to 15 feet beyond the footprint of the structure.

Have graded side slopes that are not steeper than 2:1 (one foot vertical rise for every 2 feet

horizontal extent); flatter slopes are recommended. /\

Have slopes protected agcainst erosion (vegetation for “low” velocities, durable materials for
g g )

“high” velocities — determined by design professional)

-~ COMPACTED FiLL

Note: Fill may not be used to elevate a building in V Zones. Information on elevating in V Zones on pages 51 through 53.

Your community may ask for certification of the elevation, compaction, slope, and slope protection materials. Your engineer

or design professional can find more information in FEMA’s technical guidance (MT-1).
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Enclosures Below the BFE (Riverine Only)

NOTE:

B TOTAL NET AREA OF ALL TOTAL
OPENINGS IS 1 SQ. IN. PER SQ. FT.
OF ENCLOSED AREA

B A 25' X 45 BUILDING NEEDS 1125
SQ. INCHES OF OPENINGS (25 X 45
= 1125)

l STANDARD VENTILATION UNITS
USED IN BLOCK FOUNDATION
WALLS MUST BE DISABLED IN THE
OPEN POSITION TO ALLOW WATER
TO FLOW IN AND OUT

Il A STANDARD VENTILATION UNIT,
WITH SCREEN, PROVIDES 42 TO 65
SQ. INCHES OF OPENING

[l ENGINEERED OPENINGS ARE
ACCEPTABLE IF CERTIFIED TO
ALLOW ADEQUATE AUTOMATIC
INFLOW AND OUTFLOW OF WATER

AT LEAST TWO FLOOD OPENINGS
ON DIFFERENT SIDES

Solid perimeter wall foundations can enclose flood-prone space. A crawlspace is a
good way to elevate just a couple of feet. In all cases, the following are required:
openings/vents, elevated utilities, flood resistant materials, and limitations on

use. See 44 CFR 60.3 C(5)

CRAWLSPACE
7  BU[LDING
| s E o

ABOVE
BFE OUTSIDE GRADE

THE BOTTOM OF THE
VENT CANNOT BE
MORE THAN 1 FT.
ABOVE GRADE

48
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Crawlspace Details (A Zones)

B The Lowest Floor Elevation must be at or above the
BFE.

B All materials below the BFE must be flood resistant.
B The bottom of flood openings must be no more than

12 inches above grade.

Standard air ventilation units must be disabled 1n the
LOWEST FLOOR ELEVATION

“open” position to allow water to flow i and out.

BFE | DUCT l B Interior grade must be equal to or higher than exterior

* grade on at least one side.

NOTE:
ALL DUCT WORK MUST
BE ABOVE THE BFE

Calculate Net Flood Opening:
A building that measures 30’ x 40” has 1,200 square feet of

EXTERIOR s oS enclosed crawlspace. Flood openings must provide 1,200 sq.
GRADE FLOOD OPENING in. of net open area (or have certified engineered openings).

If a standatd air vent unit provides 60 sq. in. of net open atea,

\,A\!N,TF,RIOR et 20 vent units are required to satisfy the flood opening
o requirement (1,200 divided by 60). As an alternative, use
certified engineered openings.
.. o705 o=, (+—— FOOTING DEPTH PER
S e BUILDING CODE
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Typical Elevation Methods for Coastal Buildings

In V Zones the design specifics will be determined by your licensed architect or engineer based on your site, including how your building will
be elevated and how deep in the ground the foundation elements will extend. Your community will require certified or sealed building
designs and plans. Structures should be elevated on pilings and columns so that the bottom of the lowest horizontal structural member is
elevated to or above the BFE. See 44 CFR 60.3 E 4

Elevate on Pilings Elevate on Columns
UTILITIES ON /\

PLATFORM Lo
4 HORIZONTAL
/‘ Clips and Straps STRUCTURE
5 ,_] : See details on |
) page 52 . -

AR A AU W AR BFE

VRS P IR R e O

B ®
- -
& &
- f

B

" Reinforced Masonry or
Wood or Metal Piles Installed to Proper Depth Concrete Columns on Spread Footers
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The V Zone Certificate (Sample)

V Zone Building Design and Performance Certificate (partial)

Section 2: Elevation Information

1. Elevation of the Bottom of the Lowest Horizontal Structural Member............_ l] __feet
2. Base Flood Elevation (BFE)..........cc.oo i e 16 feet
3. Elevation of Lowest Adjacent Grade (LAG)..........oooveoieiimiie i i 6 feet
4.

Foundation type: Piling _XJ" Post __/ Pier __/ Column __/ Fill __/ ShearWall __/ Enclosed Wall _/

Foundation Description:

Obstructions except open stairs
Approximate depth of scour/erosion used for foundation design.................. 3 feet

lﬁ feet

Embedment depth of pilings or foundation below LAG................c........

A Registered Professional Engineer or Architect must review or prepare
your building design and provide a signed and sealed statement that the
design meets minimum design and construction requirements. You will
also need to submit an “as built” Elevation Certificate when construction

is finished.

Resource: Coastal Construction Manual (FEMA 55CD). Revised in 2011, this
interactive CD is a useful tool for engineers and architects who design

buildings in V zones.

=N

_—— CANTILEVERED

UTILITY
( PLATFORM
i
/Q/ (/ »\
S J- ~\\ < s
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Coastal Houses Must Resist Wind and Water Forces

Coastal buildings may be exposed to both hurricane winds and floodwater, so they must be built to hold together during
storms. These details are only examples. Your architect or engineer will decide the type of clips and straps to keep the roof and

building connected to the foundation.

WS4 A

T T ~ B Cup
[ PILE /

v\
/1.
/

AN
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Enclosures Below V Zone Buildings

Avoid building an enclosure under your V Zone building. If you must enclose a small
area, your community will require:

Z
<< Important

B Walls designed to collapse or “breakaway” under storm and flood conditions

B Flood resistant matetials Do not mOdlfy an  enclosure
below an elevated V Zone

B Utility wires and pipes should not go through or be attached to the breakaway walls building (Or any zone for that
matter). It is a violation of your

B Enclosed area is to be used only for parking, building access, ot storage community’s regulations, and
you may have increased damage

B No bathrooms, utility rooms, or electric setvice below BFE when it floods.

B Size limited to 300 square feet or less

Plus, your flood insurance policy
will cost a lot more.

FLOOR JOISTS j See 44 CFR 60.3 E 5

FLOOR
SUPPORT
BREAKAWAY BEAM
BREAKAWAY WALL
WALL

—

\ e VERICAL
FOUNDATION MEMBER

TEXAS QUICK GUIDE 53



Utility Service Inside Enclosures

/\ ATTACHED GARAGE
ELECTRICAL BOX
WIRED FROM
— CEILNG

_&}EJJ BFE

° o o o o ° / - v .. AAANANANANAALA vAvAvAvAv*vAvAv
i . FLOOD OPENING ——

o
o

. ELEVATED ON A PLATFORM A S

All utilities, appliances, and

equipment must be elevated

| above the BFE or protected.
FLOOD
N I I O

Utilities include plumbing,
HOT WATER HEATER AND FURNACE ELEVATED ON A PLATFORM

electrical, gas lines, heating,

and air conditioning.

See 44 CFR 60.3 A 3 (i)
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Utility Service Outside Buildings

Heat Pump or A/C Fuel or Propane Tank
on Platform Anchored on Platform

I—l=!—l=|—| Permissible

but not
MAAAANA recommended
RGEL R QI EEEY 2K
Fuel or Propane Tank Anchored to

Prevent Flotation

Q

o - = Important
Whether inside an attached garage or outside the building, all 'lm

utilities, appliances and equipment must be elevated above the

BFE or protected against flood damage. Fuel and propane tanks may cause

explosion and pollution risks during

Utilities include plumbing, electrical, gas lines, fuel tanks, and flood conditions. Even shallow water can

heating and air conditioning equipment, create large buoyant force on tanks, so

extra care must be taken to ensure that

all tanks are anchored.
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Basements Are Unsafe

Basements below the BFE are not allowed in new development and flood insurance coverage is @ Terms and
very limited in existing basements for a very good reason. It only takes an inch of water over the sill 's Definitions
and the entire basement fills up. Excavating a basement into fill doesn’t always make it safe because B

saturated groundwater can damage the walls. A basement is any
portion of a building that
has its floor sub-grade
(below ground level) on

all sides.

See 44 CFR 59.1
FIRST FLOOR /\ FIRST FLOOR /\
DOOR DOOR
k k FILL LEVEL
LIVING AREA LIVING AREA

GROUND BASEMENT WINDOW

'QV/WM ) : E E‘— \//)w»‘/
s : —
. SUBGRADE ; ; ——
: BASEMENT — | ——
N ' —}: ______________________ $—
LOWEST _|
FLOOR

‘— SATURATED GROUND/FILL
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Manufactured Homes Deserve Special Attention

Experience shows that manufactured homes are easily damaged. As little as one inch of water can cause substantial damage.

Dry stacked blocks are NOT acceptable — they will NOT withstand a flood.

Manufactured homes must be anchored to resist flotation, collapse, or lateral movement by being tied down in accordance with your

community’s ordinance or the manufacturers’ installation specifications. See FEMA's publication FEMA P-85 Protecting

Manufactured Homes from Floods and Other Hazards.

The Manufactured Housing Division (MHD) of the Texas Department of Housing and Community Affairs administers the

Texas Manufactured Housing Standards Act.

ELEVATED
UTILITY
221 1) PLATFORM
CONCRETE
SECURED TO W72 RN VIR \ 5 FILLED
BUILTIN FRAME BLOCK :
ANCHORS :
I
#5 METAL '; l:l
1 DOWELS bfr e
GROUND  — o
_— 3-#4 T
] REINFORCED i
| EACH WAY e ahy
o N [
< d (I>_D>Ad
CONCRETE < LA g A
] g FOOTER \-JA_}_&%:::!_«_: p l?/\"IN
ENGINEERED BELOW P TE SR '
GROUND ANCHORS FROSTLINE N
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Accessory (Appurtenant) Structures

Not habitable

Anchored to resist floating

Flood openings/vents

ELEVATED
UTILITIES

1D

Elevated utilities

Used only for storage or parkin \ >
y g p g AAAANN A L A A A AL
Cannot be modified for different use in the future f i

[ |
[ |
[ |
B Built of flood resistant materials
|
[ |
[ |
[ |

Documented floor elevation

FLOOD OPENINGS

Even small buildings are “development” and permits are required. They must be
clevated or anchored and built to withstand flood damage. Caution: Remember,
everything inside is likely to get wet when flooding occurs.

Terms and

! Definitions

Accessory (Appurtenant) Structure means a structure that is located on the same parcel of land as a principal

structure and whose use is incidental to the use of the principal structure. Accessory structures should be no
more than a minimal initial investment, may not be used for human habitation, and must be designed to
minimize flood damage. Examples: detached garages, carports, storage sheds, pole barns, and hay sheds.

See 44 CFR 59.1
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Recreational Vehicles

In a flood hazard area, an RV must: A A
- @ < Important
B Be licensed and titled as an RV or park model (not as a permanent Lm
residence)

Camping near the water? Ask the

Be built on a single chassis campground or RV park operator

Have inflated tires and be self-propelled or towable by light truck about flood warnings and plans for

safe evacuations.

Have no attached deck, porch, shed

Be used for temporary recreational, camping, travel, or seasonal use (no

more than 180 days)

B Be less than 400 sq. ft. in area (measured at largest horizontal l l

. . NNV
projection) £ i
- - )
11©

B Have quick-disconnect sewage, watet, and electrical connectors N
AN
q

RVs that do not meet these conditions must be installed and elevated

like Manufactured Homes, including permanent foundations and tie-
downs (see page 57) and see 44 CFR 60.3 C 14 (i-47)

TEXAS QUICK GUIDE 59



Planning to Improve Your Floodplain Building?

/\‘ Terms and
HRERNRN —'@

Definitions

Substantlal improvement

/\ WHOLE means any reconstruction,
- |:| |:| I:I HOUSE ON rehabilitation, addition, or

[] [] T H E:LIEXC\-/I- II_ESI?DACE other improvement of a
_‘i ) structure, the cost of which
Y — TR = ///A"/X/;"‘ — equals or exceeds 50 percent
of the market value of the
Before Improvements After Improvements before th ]
Building Market Value = $110,000 Cost of Improvements = $68,500 structure before the start o
construction of the
improvement.
Q2 .
- @ == Important This term includes structures
Lm which have incurred
If the cost of the improvement equals or exceeds 50% of the market value of the building, you must substantial damage from any
comply with the Substantial Improvement requirements. cause, regardless of the

actual repair work performed

If the costs are less than 50% of its market value, only the addition is required to be built above the (sec page 68)

BFE, but you should still consider ways to reduce future damage.

The cost to correct previously cited violations of State or local health, sanitary, or safety code to

provide safe living conditions can be excluded.

Alteration of a registered historic structure is allowed, as long as it will continue to meet the criteria for
listing as a historic structure.
See FEMAp-758 Substantial Inmprovment/ Substantial Damage Desk Reference for more.
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Substantial Improvement: Renovation Onl

EXISTING BUILDING

SHALLOW
CRAWLSPACE FOUNDATION

RENOVATED/
REHABILITATED BUILDING

RAISED FULLY-COMPLIANT
CRAWLSPACE FOUNDATION

-
<< Important

Floodplain buildings can be im-
proved, renovated, rehabilitated or
altered, but special rules apply.

Check with your local permit office
before you begin. It will be easier to
do it right the first time.

The cost to correct previously cited
violations of State ot local health,
sanitary, or safety codes to provide
safe living conditions can be
excluded from the cost of
renovations.

Alteration of a registered historic
structure is allowed, by variance, as
long as it will continue to meet the
criteria for listing as a historic
structure.

TEXAS QUICK GUIDE
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Substantial Improvement: Lateral Addition Only

Q4
EXISTING EXISTING COMMON WALLL RETAINED, - << Important
STRUCTURE STANDARD DOOR ONLY lm
} See page 63 if your
/ project to add a lateral
:’j/ [ —— addition also includes
BFE i /] il modifying the interior of
i the existing building or
LOWEST 7 making structural
FLOOR ¥ Y e s modifications to the
/ existing common wall.
S A . .. [/ ADDITION

You must get a permit from your community to build an addition to your building located in a floodplain. Only the
addition must be built with the lowest floor at or above the Base Flood Elevation provided:

B You make no interior modifications to the existing building; and

B You make no structural modifications to the existing common wall other than adding a standard 36 inch door.
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Substantial Improvement: Addition Plus Other Work

EXISTING STRUCTURE COMMON WALL
ON NEW ELEVATED IS STRUCTURALLY
FOUNDATION MODIFIED

Your community must prepare an
evaluation to determine if all of

your proposed work will trigger the
Substantial Improvement requirement.
Substantial Improvement is triggered if:

B The work involves adding a new top
floor, modifying the interior of the
existing building, or structural
modifications to the existing common
wall (for lateral addition).

Your community’s permit office can help you determine which requirements apply.
It is always a good idea to request a preliminary review
before you get too far along with your plans.

TEXAS QUICK GUIDE
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Non-Substantial Improvements

Your proposed improvements are “non-substantial” if the costs of all improvements are less than 50% of the
market value of the building. Although you are not required to bring the existing building into compliance, there are
many things you can do to reduce future flood damage. Find out the BFE at your location and consider the
following:

B Use flood resistant materials, for example tile, closed-cell wall insulation, and
HEAT PUMP OR

polyvinyl wall coverings. A/C INSTALLED
B Raise air conditioning equipment, heat pump, furnace, hot water heater, and ABOVE BFE
other appliances on platforms. BFE
B Install electrical outlets above the BFE. lﬁ'_'}l :
B Move ductwork out of crawlspaces.
B Retrofit crawlspaces with flood openings. H} H} %"
B Fill in below-grade crawlspaces/ —_— _fl________
utility space.
|

Note! Be sure to include ALL proposed work in your initial permit application. If you add more work after the permit
is issued, your community will make another evaluation for Substantial Improvement.
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Elevating a Pre-FIRM Building

This is one way to elevate an existing building to comply with floodplain regulations. If your insured building is damaged by flood, you

may be eligible for an Increased Cost of Compliance payment. The State and FEMA can help with more information and options.

 Se—

AFTER OPENINGS ARE
MADE IN THE
FOUNDATION WALLS,
STEEL I-BEAMS ARE
INSTALLED BELOW THE
FLOOR JOISTS

NEW l

PERMANENT OPENINGS —;

THE FOUNDATION WALLS
ARE EXTENDED AS THE
HOUSE IS RAISED, AND
PERMANENT OPENINGS

FOR FLOODWATER
ARE CREATED

= F

EXISTING
FLOOR
JOISTS

FOR FLOODWATERS \\

NEWLY EXTENDED

FOUNDATION WALL

% EXISTING FLOOR

I-BEAM OPENINGS FILLED
WITH CONCRETE BLOCK

DEPENDING ON FINAL —
HEIGHT OF EXTENDED
FOUNDATION, AREA
UNDER HOUSE MAY BE

USED FOR PARKING
TEMPORARY STEEL STORAGE, OR ACCESS
ORIGINAL — SUPPORT BEAMS BFE '
GROUND THE FINISHED PROJECT T
ABOVE BFE

SURFACE
TEMPORARY
STEEL LIFTING
BEAM EXISTING FOUNDATION WALL \//
JACK OPENINGS CUT FOR -BEAMS
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Some Flood Protection for Older Homes is Easy and Low Cost

Move your hot water heater, furnace and ductwork out of basements and crawlspaces or build small platforms
for them above the BFE. Anchor heating oil and propane tanks to prevent flotation. Do not store valuables or

hazardous material in a flood-prone basement or crawlspace. Use water-resistant materials when you repair.

Heating Oil
FURNACE
LIVING AREA AND OTHER )
UTILITIES
CONCRETE
— RELOCATED SLAB _
K| NG
" g 9
i : 28 1
! BASEMENT R RS o o 2
: i Vi A=
I AAANANAAIBNANAAAAN A e
| el LEGS OF TANK
: A SECURELY ANCHORED IN SLAB

66 TEXAS QUICK GUIDE



Small Levees and Floodwalls Can Protect Some Older Homes

In areas where floodwaters aren’t expected to be deep, sometimes individual buildings can be protected by
earthen levees or concrete floodwalls. You must get a permit for those protection measures, and extra care
must be taken if the site is in a floodway. A levee or floodwall cannot be used to comply with floodplain
regulations for a new or substantially improved building, or one that is repaired after substantial damage.

Important: These protective measures will not reduce your flood insurance premium.

CONCRETE FLOODWALL

7
_— T~

EARTHEN LEVEE

B
SEWER BACKFLOW VALVE —T

A PUMP OR DRAIN PIPE MAY BE NEEDED TO
HANDLE INTERNAL DRAINAGE
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What About After Damages?

A permit is required to repair substantial damage from any cause — fire, flood, wind, or even a truck running
into a building. Check with your community permit office to be sure. You will be asked to provide a detailed
cost estimate for repairs. See page 61 for more information about elevating an existing building on a

crawlspace.

AN Repair = 62%

Pre-Damage Building
Market Value = $60,500 Permit/Elevation Required
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Substantial Damage Estimator

The SDE 2.1 Tool was developed by FEMA to assist State & local officials in
determining substantial damage for residential & non-residential structures in
accordance with a local floodplain management ordinance meeting the
requirements of the National Flood Insurance Program (NFIP).

Substantial Damage Estimator The tool can be used to assess flood, wind, wildfire, seismic, & other forms
(08 Usee Mariual and of damage. It helps communities provide timely substantial damage
- determinations so that reconstruction can begin following a disaster.

www.fema.gov/media-library/assets/documents/18692

The Substantial Damage Estimator Best Practices was developed to provide suggested approaches for dealing with
some of the challenging situations users may encounter while using the SDE Tool. To download this publication,
visit http:/ /www.fema.gov/media-library/assets/documents /26753
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Paying for Post-Flood Compliance - ICC

Increased Cost of Compliance, or ICC, coverage is part of most Standard Flood Insurance Policies. Claims for ICC
benefits are filed separately from your claim for contents or building loss. If eligible, you can collect up to $30,000 to
help cover the cost of bringing your home or business into compliance with current flood damage prevention
ordinances. You may file a claim for your Increased Cost of Compliance coverage in two instances:

ol b e b hein * If your community determines that your home or business is damaged by flood to the point
that repairs will cost 50 percent or more of the building's pre-damage market value. This is called
substantial damage.

* If your community has a repetitive loss provision in its floodplain management ordinance and

determines that your home or business was damaged by a flood two times in the past 10 years,
whete the cost of repairing the flood damage, on the average, equaled or exceeded 25 percent of
its market value at the time of each flood. This is called repetitive damage. Additionally, there
ettty must have been flood insurance claim payments for each of the two flood losses.

Relocate

Floodproof

ICC funding can be used to elevate or demolish homes, relocate them to higher ground, or floodproofing of non-
residential structures. Also, when participating in a community sponsored FEMA funded mitigation project, ICC

funds may be used as part of the local match requirement. For more information please contact your local
community official.

Demolish

Detailed information on ICC is available at http://www.fema.gov/media-library/assets/documents/1973?id=1532 and in the
FEMA publication Guidance for State and Local Officials - Increased Cost of Compliance Coverage (FEMA 301).
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petitive Loss Eligibility Under ICC

Your Community’s Floodplain Management (FPM) Ordinance must be amended to make Repetitive Loss (Rep Loss) insured structures
eligible to receive ICC benefits up to $30,000. If a community has a “Repetitive Loss” definition in the FPM ordinance, ICC benefits will
be paid when a flood insured structure in the SFHA is paid flood damage claims two times within a 10-year period, where the cost of
repairing the flood damage, on the average, equals or exceeds 25 percent of the structure’s pre-damaged fair market value at the time of
each flood. Rep Loss is not eligible under ICC unless Rep Loss is defined in the definitions section of the community’s Flood Damage
Prevention Ordinance.

To make Rep Loss structures eligible for ICC benefits:

1. Add a new definition to the FPM ordinance as underlined below:

Repetitive Loss means flood-related damages sustained by a structure on two separate occasions during a 10-year period for which the
cost of repairs at the time of each such flood event, equals or exceeds 25 percent of the market value of the structure before the damage
occurred.

2. Modify this definition in the FPM ordinance by adding the following underlined text:

Substantial Damage means damage of any origin sustained by a structure whereby the cost of restoring the structure to it’s before-
damaged condition would equal or exceed 50 percent of the market value of the structure before the damage occurred. The term includes
buildings that are determined to be Repetitive Loss (see definition).

The term does not apply to:

a.) any project for improvement of a building required to comply with existing health, sanitary, or safety code
specifications which have been identified by the Code Enforcement Official and which are the minimum necessary to assure safe
living conditions, or

b.) any alteration of a “historic structure” provided that the alteration will not preclude the structure’s continued
designation as a “historic structure”.
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Repetitive Loss Eligibility Under ICC (continued)

3. Modify this definition in the Flood Damage Prevention Ordinance by adding the underlined text:

Substantial Improvement means any combination of reconstruction, alteration, or improvement to a building that equals or exceeds 50
percent of the fair market value of the building before the damage occurred. For the purposes of this definition, an improvement occurs
when the first alteration of any wall, ceiling, floor, or other structural part of the building commences, whether or not that alteration
affects the external dimensions of the building. This term includes structures, which have incurred “repetitive loss” or “substantial
damage”, regardless of the actual repair work done.

The term does not apply to:
a.) any project for improvement of a building required to comply with existing health, sanitary, or safety code
specifications which have been identified by the Code Enforcement Official and which are solely necessary to assure safe
living conditions, or
b.) any alteration of a “historic structure” provided that the alteration will not preclude the structure’s continued designation as
a "historic structure".

Substantially improved existing manufactured home parks or subdivisions is where the repair, reconstruction, rehabilitation or
improvement of the streets, utilities and pads equals or exceeds 50 percent of the value of the streets, utilities and pads before the
repair, reconstruction ot improvement commenced.

SPECIAL NOTE: Itis recommended that communities develop and adopt written substantial improvement policies and

procedures.
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Some Flood Mitigation Projects ate More Costly But Give You More Protection

After floods, some communities buy out and demolish homes that were severely damaged. The acquired land is dedicated to
open space and can be used for recreation or to help restore wildlife habitat and wetlands. In other instances, homes have

been raised up on higher foundations, and others have been moved to safer high ground.

[1234]
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Safe Uses of the Floodplain

Let the floodplain do its job — if possible, keep it natural open space. Other low damage uses may include
recreational areas, playgrounds, reforestation, parking, gardens, pasture, accessory structures, created

wetlands, ecosystem restoration and wildlife management.

RECOMMENDED RECOMMENDED NOT RECOMMENDED

All land subdivided into lots, some lots Floodplain land put into public/ All land subdivided into lots, some
partially in the floodplain, setbacks common open space, net density homesites and lots partially or entirely in
modified to keep homesites on high remains, lot sizes reduced and setbacks the floodplain.
ground. modified to keep homesites on high

ground.

100-YEAR ¥
FLOODPLAIN
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Be Flood Safe — Don’t Drive Through Flooded Roads
B Never drive through flooded roads — they may be washed
out .
- .

-
Passenger cars may float in only 18-24 inches of water. = = Tu rn

B Floating cars easily get swept downstream, making rescues
Around
J
| Don’t
Drown®
N =

~

difficult and dangerous.

B Be especially cautious at night when it is harder to
recognize dangers.

B Hundreds of people have died in floods in Texas — many
were trapped in cars.

B It takes only six inches of fast moving water to sweep an

adult off their feet. %

www.srh.weather.gov o s

e

P - @

= m

¢ F‘ 4 SI". ‘ 2 =

& e Wi, hr 2 aF

B e FEDERAL ALLIANCE FOR SAFE HOMES HogaDd
www. flagh. org

Flash floods are dangerous. Do not try to walk or drive through fast-moving water.
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Useful Web Sites and Common Acronyms

Useful Web Sites Common Acronyms

B American Red Cross: www.redcross.org/what-we-do/disaster-relief B BFE = Base Flood Elevation

B FEMA Resource Library: www.fema.gov/resource-document-library B EC = Elevation Certificate

B TFEMA NFIP Information: www.fema.gov B FEMA = Iederal Emergency

B FEMA Flood Map Setvice Center (MSC): www.msc.fema.gov Management Agency

B Commuity Rating System (CRS) Resource Center: B FIRM = Flood Insurance Rate Map

www.fema.gov/national-flood-insutance-program-community-rating-system IR R T ——

Association of State Floodplain Managers: www.floods.org Frogram

Texas Floodplain Management Association: www.tfma.org B SFHA = Special Flood Hazard Atea

B TWDB = Texas Water

Texas Water Development Board: www.twdb.texas.gov
Development Board

Texas Natural Resources Information System: www.tniis.org

B TFMA = Texas Floodplain

Texas Depoartment of Insurance: www.tdi.texas.gov Management Association

Texas General Land Office: www.glo.texas.gov

Texas Division of Emergency Management: www.dps.texas.gov/dem

Texas Hazard Mitigation Package: www.thmp.into
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Resources

Federal Agency Resources

Federal Emergency Management Agency (FEMA)

FEMA is the agency that maanges the NFIP & Risk MAP Program. Performs studies to update Flood Insurance Rate Maps. Prepares
updated digitized FIRMs

www.fema.gov for general information

www.msc.fema.gov for the Map Service Center

U.S. Army Corps of Engineers
Conducts flood studies, reservoir operations and flood control. Oversees capital projects in waterways. Determines flood damage
assessments for property buyouts. Issues 404 Wetlands Permits.

www.usace.army.mil

National Weather Service
Provides weather forecasts and severe weather alerts through the internet, television, and NOAA All Hazard Radio. Regional River
Forecast Office provides flood forecasts. Promotes Severe Weather and Turn Around Don’t Drown awareness.

www.weather.gov

U.S. Fish and Wildlife
May be required to involve in certain project to issue permits and ESA compliance for CLOMR applications.

www.fws.gov
=

National Park Service
May be required to involve in certain projects to issue a permit.

WWW. I'lp S. gOV

Association of State Floodplain Managers (ASFPM)
Provides technical information for Nation Wide floodplain management challenges, legislation, and support.

www.floods.org
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Resources

Environmental Protection Agency (EPA)
Provides guidance on Clean Water Act and may need to be contacted for certain permits to be issued.

WWw.Cpa.gov

National Resource Conservation Service (NRCS)

May be required to involve in cettain projects to issue a permit and may have technical information relevant to floodplain management.

\V\mv.nrcs.usda.g(w

National Highway Traffic Safety Administration
May be required to involve in certain projects to issue a permit.

www.nhtsa.dot.gov

State Agency Resources

Texas Water Development Board (TWDB)

State National Flood Insurance Program (NFIP) Coordinating Agency. Partners with FEMA — Community Assistance Program. Provides technical
assistance, training, ordinance/court order assistance, and public outreach. Part of the Agency entails the Texas Natural Resources Information System
(ITNRIS) which is the State mapping and geographic information data repository. Manages Flood Mitigation Assistance Grant Program, Flood
Protection Planning Grant fund, and the Severe Repetitive Loss Grant fund. www.twdb.texas.gov/flood/index.asp

Michael Segnet, NFIP State Coordinator: (512) 463-3509 - michael. segner(@twdb.texas.gov

Shawn Snydet, NFIP Field Cootdinator: (512) 463-7771 - shawn.snydet(@twdb.texas.gov
Jesse Libra, NFIP Field Representative: (512) 463-9677 - jesse libra@twdb.texas.gov

Or feel free to email the Flood Mitigation Planning group at: flood@twdb.texas.gov
of
Texas Watet Development Board: (512)-463-7847 - www.twdb.texas.gov/index.asp
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Resources

Governor’s Division of Emergency Management

The Texas Department of Emergency Management manages the Hazard Mitigation Grant (HMGP) Program and Pre-Disaster Mitigation
(PDM) Grant Program. The agency also has the State Hazard Mitigation Officer (SHMO). They are part of the Texas Department of Public
Safety.

www.dps.texas.gov/dem

Texas Department of Insurance

Named as co-coordinator for the NFIP in Texas (TWDB is the other State agency). Provides aid, advises and cooperates with all participating
political subdivisions. Administers Windstorm Inspection Program (first tier of Texas counties fronting Gulf of Mexico). Facilitates availability of
wind insurance.

www.tdi.texas.gov

Texas Commission on Environmental Quality (TCEQ)
Opversees State Dam Safety Program, which monitors and regulated both private and public dams in Texas. In addition, the agency also deals
with water rights.

Www.tceq.texas.gov

Texas General Land Office (GLO)

Texas Coastal Management Program (CMP) is to improve the management of the State’s coastal natural resources and to ensure the long-term
ecological and economic productivity of the coast. Oversees Open Beaches Act, which provides that all beaches be public land and open for
public access. Manages Dune Protection Program, which protects sand dunes for coastal stabilization, storm protection, ecosystem
management, and economic development.

www.glo.texas.gov
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Resources

Texas Department of Housing and Community Affairs (TDHCA)
Have anchoring regulations listed for manufactured homes and other important information regarding installation of manufactured
homes.

www.tdhca.state.tx.us/mh/

Texas Department of Health
Handles individual grants for families after a disaster.

www.dshs.state.tx.us

Texas Parks and Wildlife
Handles permits for sand and gravel operations and addresses environmental concerns.

www.tpwd.texas.gov

National Legislation/Regulation

National Flood Insurance Act of 1968

Established the National Flood Insurance Program; a voluntary program based on mutual agreement between the Federal government
and local community. In exchange for adopting and enforcing a Floodplain Management Ordinance or Court Order, federally backed
flood insurance is made available to property owners throughout the participating community. Prior to the 1968 Act the sole relief
available to flood victims was special disaster loans. See 44 Code of Federal Regulations (CFR) Chapter 60.3 (a-e) for detailed floodplain

management regulations.

Flood Disaster Protection Act of 1973
Now required flood insurance as a condition for receiving federal financial assistance for acquisition or construction purposes in Special
Flood Hazard areas. Publication of Flood Hazard Boundary Maps now officially designated a community as “flood prone” and subject to

the act.
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Resources

Executive Order 11988
Federal Agencies are required to “avoid long-and short-term adverse impacts associated with the occupancy and modification of
floodplains and avoid direct and indirect support of floodplain development wherever there is a practical alternative”. Federally funded

“Critical Facilities” like Hospital and Fire Stations are to be protected to the 0.2% Annual Chance Event or 500 year flood.
Executive Order (EO) 13690

On January 30, 2015, the President signed EO 13690 revising Executive Order 11988 and establishing the Federal Flood Risk
Management Standard (FFRMS), a flexible framework to increase resilience against flooding and help preserve the natural values of
floodplains. The EO and new standard would apply to federal actions such as federal grants used to repair and redevelop after a natural

disaster. The FFRMS gives agencies the flexibility to select one of three approaches to establishing the flood elevation and hazard area.

. Use data and methods informed by best-available, actionable climate science;

. Build two feet above the 1%-annual chance (100 year) flood elevation for standard projects, and three feet above for critical buildings like hospitals

and evacuation centers; or

. Build to the 0.2%-annual chance (500 year) flood elevation.

For additional information regarding EO 13690 please reference http://www.fema.gov/federal-flood-risk-management-standard-ffrms

Section 404 Wetlands Permits
The U.S. Army Corps of Engineers administers Section 404 of the Clean Water Act (CWA). It establishes a program to regulate the

discharge of dredged or fill material into waters of the United States, including wetlands.

Disaster Mitigation Act of 2000

Communities must adopt and have an approved all hazards mitigation plan prior to November 1, 2004 to be eligible to receive Hazard
Mitigation Grant Program funding (44 CFR Part 201).
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Resources

State Legislation/Regulation

House Bill 1018
The 77th Legislature of the State of Texas (2001) amended Subchapter 1, Chapter 16 in the Texas Water Code by adding Section 16.3145

to read as follows: “The governing body of each city and county shall adopt ordinances or ordets, as appropriate, necessary for the city
or county to be elibible to participate in the National Flood Insurance Program, not later than January 1, 2001.”

Senate Bill 936

In 2001, the 77th Legislative Session made possible the adoption of more comprehensive floodplain management regulations. The bill
also allows for the collection of reasonable fees to cover administrative costs incurred by the administration of a local floodplain
management program. It also provides for Criminal and Civil Penalties and injunctive relief for failure to comply with floodplain

regulations.

House Bill 1445

77th Legislative Session; Provides regulation of subdivisions in Extraterritorial Jurisdictions (ETJ). It authorizes the municipality and
the county to enter into an inter-local agreement to establish floodplain development regulations for plats and subdivisions within the
ET].

House Bill 1481

79th Legislative Session; Barricade law that makes it a criminal offense to cross a barricade at a flooded area.

Senate Bill 1601
75th Legislative Session: Relating to utility hookup only being approved once all necessary permits have been completed with the

jurisdiction.
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44 CFR 60.3 A-E Floodplain Management Criteria for Flood-prone Areas

The Federal Insurance Administrator will provide the data upon which flood plain management regulations shall be based. If the Federal Insurance Administrator has not
provided sufficient data to furnish a basis for these regulations in a particular community, the community shall obtain, review and reasonably utilize data available from
other Federal, State or other sources pending receipt of data from the Federal Insurance Administrator. However, when special flood hazard area designations and water
surface elevations have been furnished by the Federal Insurance Administrator, they shall apply. The symbols defining such special flood hazard designations are set forth
in §64.3 of this subchapter. In all cases the minimum requirements governing the adequacy of the flood plain management regulations for flood-prone areas adopted by a
particular community depend on the amount of technical data formally provided to the community by the Federal Insurance Administrator. Minimum standards for
communities are as follows:

(a) When the Federal Insurance Administrator has not defined the special flood hazard areas within a community, has not provided water surface elevation data, and has
not provided sufficient data to identify the floodway or coastal high hazard area, but the community has indicated the presence of such hazards by submitting an
application to participate in the Program, the community shall:

(1) Require permits for all proposed construction or other development in the community, including the placement of manufactured homes, so that it may determine
whether such construction or other development is proposed within flood-prone areas;

(2) Review proposed development to assure that all necessary permits have been received from those governmental agencies from which approval is required by
Federal or State law, including section 404 of the Federal Water Pollution Control Act Amendments of 1972, 33 U.S.C. 1334;

(3) Review all permit applications to determine whether proposed building sites will be reasonably safe from flooding. If a proposed building site is in a flood-prone
area, all new construction and substantial improvements shall (i) be designed (or modified) and adequately anchored to prevent flotation, collapse, or lateral movement
of the structure resulting from hydrodynamic and hydrostatic loads, including the effects of buoyancy, (ii) be constructed with materials resistant to flood damage, (iii)
be constructed by methods and practices that minimize flood damages, and (iv) be constructed with electrical, heating, ventilation, plumbing, and air conditioning
equipment and other service facilities that are designed and/or located so as to prevent water from entering or accumulating within the components during conditions
of flooding,

(4) Review subdivision proposals and other proposed new development, including manufactured home parks or subdivisions, to determine whether such proposals will
be reasonably safe from flooding. If a subdivision proposal or other proposed new development is in a flood-prone area, any such proposals shall be reviewed to assure
that (i) all such proposals are consistent with the need to minimize flood damage within the flood-prone area, (i) all public utilities and facilities, such as sewer, gas,
electrical, and water systems are located and constructed to minimize or eliminate flood damage, and (iif) adequate drainage is provided to reduce exposure to flood
hazards;

(5) Require within flood-prone areas new and replacement water supply systems to be designed to minimize or eliminate infiltration of flood waters into the systems;
and

(6) Require within flood-prone areas (i) new and replacement sanitary sewage systems to be designed to minimize or eliminate infiltration of flood waters into the
systems and discharges from the systems into flood waters and (ii) onsite waste disposal systems to be located to avoid impairment to them or contamination from
them during flooding,
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44 CFR 60.3 A-E Floodplain Management Criteria for Flood-prone Areas

(b) When the Federal Insutance Administrator has designated areas of special flood hazards (A zones) by the publication of a community's FHBM or FIRM, but has
neither produced water surface elevation data nor identified a floodway or coastal high hazard area, the community shall:

(1) Require permits for all proposed construction and other developments including the placement of manufactured homes, within Zone A on the community's
FHBM or FIRM;

(2) Require the application of the standards in paragraphs (a) (2), (3), (4), (5) and (6) of this section to development within Zone A on the community's FHBM or FIRM;

(3) Require that all new subdivision proposals and other proposed developments (including proposals for manufactured home parks and subdivisions) greater than
50 lots or 5 acres, whichever is the lesser, include within such proposals base flood elevation data;

{(#) Obtain, review and reasonably utilize any base flood elevation and floodway data available from a Federal, State, or other source, including data developed pursuant
to paragraph (b)(3) of this section, as ctiteria for requiring that new construction, substantial improvements, or other development in Zone A on the community's
FHBM or FIRM meet the standards in paragraphs (¢)(2), (¢)(3), ()(5), (¢)(6), (c)(12), (c)(14), (d)(2) and {d)(3) of this section;

(5) Where base flood elevation data are utilized, within Zone A on the community's FHBM or FIRM:

(1) Obtain the elevation (in relation to mean sea level) of the lowest floor (including basement) of all new and substantially improved structures, and

(1) Obtain, if the structure has been floodproofed in accordance with paragraph (¢)(3)(1i) of this section, the elevation {in relation to mean sea level) to
which the structure was floodproofed, and

(111) Maintain a record of all such information with the official designated by the community under §59.22 (2)(9)(iii);

(6) Notify, in riverine situations, adjacent communities and the State Coordinating Office prior to any alteration or relocation of a watercourse, and submit copies of
such notifications to the Federal Insurance Administrator;

(7) Assure that the flood carrying capacity within the altered or relocated portion of any watetcoutse is maintained;

(8) Require that all manufactured homes to be placed within Zone A on a community's FHBM or FIRM shall be installed using methods and practices which minimize
flood damage. For the purposes of this requirement, manufactured homes must be elevated and anchored to resist flotation, collapse, or lateral movement. Methods of
anchoring may include, but are not to be limited to, use of over-the-top or frame ties to ground anchors. This requirement is in addition to applicable State and local
anchoring requirements for resisting wind forces.

(¢) When the Federal Insurance Administrator has provided a notice of final flood elevations for one or more special flood hazard areas on the community's FIRM and,
if appropriate, has designated other special flood hazard areas without base flood elevations on the community's FIRM, but has not identified a regulatory floodway or
coastal high hazard atea, the community shall:
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44 CFR 60.3 A-E Floodplain Management Criteria for Flood-prone Areas

(1) Require the standards of paragraph (b) of this section within all A1-30 zones, AE zones, A zones, AH zones, and AO zones, on the community's FIRM;

(2) Require that all new construction and substantial improvements of residential structures within Zones A1-30, AE and AH zones on the community's FIRM
have the lowest floor (including basement) clevated to or above the base flood level, unless the community is granted an exception by the Federal Insurance
Administrator for the allowance of basements in accordance with §60.6 (b) or (¢);

(3) Require that all new construction and substantial improvements of non-residential structures within Zones A1-30, AE and AH zones on the community's firm
(1) have the lowest floor (including basement) elevated to or above the base flood level or,

(i) together with attendant utility and sanitary facilities, be designed so that below the base flood level the structure is 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;

(4) Provide that where a non-residential structure is intended to be made watertight below the base flood level, (i) a registered professional engineer or architect
shall develop and/or review structural design, specifications, and plans for the construction, and shall certify that the design and methods of construction are in
accordance with accepted standards of practice for meeting the applicable provisions of paragraph (¢)(3)(i1) or (¢)(8)(ii) of this section, and (1) a record of such
certificates which includes the specific elevation (in relation to mean sea level) to which such structures are floodptoofed shall be maintained with the official
designated by the community under §59.22(2)(9)(1ii);

(5) Require, for all new construction and substantial improvements, that fully enclosed areas below the lowest floor that are usable solely for parking of vehicles,
building access or storage in an area other than a basement and which are subject to flooding shall be designed to automatically equalize hydrostatic flood forces
on exterior walls by allowing for the entry and exit of floodwaters. Designs for meeting this requirement must either be certified by a registered professional
engineer or architect or meet or exceed the following minimum criteria: A minimum of two openings having a total net area of not less than one square inch
for every square foot of enclosed area subject to flooding shall be provided. The bottom of all openings shall be no higher than one foot above grade. Openings
may be equipped with screens, louvers, valves, or other coverings or devices provided that they permit the automatic entry and exit of floodwaters.

(6) Require that manufactured homes that are placed or substantially improved within Zones A1-30, AH, and AE on the community's FIRM on sites
(1) Outside of a manufactured home park or subdivision,
(i) In a new manufactured home park or subdivision,
(i1i) In an expansion to an existing manufactured home patk or subdivision, or
{iv) In an existing manufactured home park or subdivision on which a manufactured home has incurred “substantial damage” as the result of a flood, be elevated

on a permanent foundation such that the lowest floor of the manufactured home is elevated to or above the base flood elevation and be securely anchored to an
adequately anchored foundation system to resist floatation collapse and lateral movement.
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44 CFR 60.3 A-E Floodplain Management Criteria for Flood-prone Areas

(7) Require within any AO zone on the community's FIRM that all new construction and substantial imptovements of tesidential structures have the lowest floor

(including basement) elevated above the highest adjacent grade at least as high as the depth number specified in feet on the community's FIRM (at least two feet
if no depth number is specified);

(8) Require within any AO zone on the community's FIRM that all new construction and substantial imptrovements of nonresidential structures (1) have the lowest
floor (including basement) elevated above the highest adjacent grade at least as high as the depth number specified in feet on the community's FIRM (at least two
feet if no depth number is specified), or (ii) together with attendant utility and sanitary facilities be completely floodproofed to that level to meet the floodproofing
standard specified in §60.3(c)(3)(11);

(9) Require within any A99 zones on a community's FIRM the standards of paragraphs (2)(1) through (2)(4)(i) and (b)(5) through (b)(9) of this section;

(10) Requite 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 mote than one foot at any point within the community.

(11) Require within Zones AH and AQO, adequate drainage paths around structures on slopes, to guide floodwaters around and away from proposed structures.

(12) Require that manufactured homes to be placed or substantially improved on sites in an existing manufactured home park or subdivision within Zones A-1-30,
AH, and AE on the community's FIRM that are not subject to the provisions of patagraph (¢)(6) of this section be elevated so that either

(1) The lowest floor of the manufactured home is at or above the base flood elevation, o

(1)) The manufactured home chassis is supported by reinforced piers or other foundation elements of at least equivalent strength that are no less than 36 inches
i height above grade and be secutely anchored to an adequately anchored foundation system to resist floatation, collapse, and lateral movement.

(13) Notwithstanding any other provisions of {60.3, a community may approve certain development in Zones Al-30, AE, and AH, on the community's FIRM which
increase the water susface elevation of the base flood by more than one foot, provided that the community first applies for a conditional FIRM revision, fulfills the
requirements for such a revision as established under the provisions of §65.12, and receives the approval of the Federal Insurance Administrator.
(14) Require that recreational vehicles placed on sites within Zones A1-30, AH, and AE on the community's FIRM either

(1) Be on the site for fewer than 180 consecutive days,

(1) Be fully licensed and ready for highway use, ot

(1ii) Meet the permit requirements of paragraph (b)(1) of this section and the elevation and anchoring requirements for “manufactured homes” in paragraph (¢)(6) of
this section.

A recreational vehicle is ready for highway use if it is on its wheels or jacking system, is attached to the site only by quick disconnect type utilities and secutity devices,
and has no permanently attached additions.
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44 CFR 60.3 A-E Floodplain Management Criteria for Flood-prone Area

(d) When the Federal Insurance Administrator has provided a notice of final base flood elevations within Zones A1-30 and/ot AE on the community's FIRM and, if
approptiate, has designated AO zones, AH zones, A99 zones, and A zones on the community's FIRM, and has provided data from which the community shall designate
its regulatory floodway, the community shall:

(1) Meet the requirements of paragraphs (c) (1) through (14) of this section;

(2) Select and adopt a regulatory floodway based on the principle that the atea chosen for the regulatory floodway must be designed to carry the waters of the base
flood, without increasing the water sutface elevation of that flood more than one foot at any point;

(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 duting the occurtence of the base flood discharge;

{(4) Notwithstanding any other provisions of §60.3, a2 community may permit encroachments within the adopted regulatory floodway that would result in an increase
in base flood elevations, provided that the community first applies for a conditional FIRM and floodway revision, fulfills the requirements for such revisions as established
under the provisions of {65.12, and receives the approval of the Federal Insurance Administrator.

(e) When the Federal Insurance Administrator has provided a notice of final base flood elevations within Zones A1-30 and/or AE on the community's FIRM and, if
appropriate, has designated AH zones, AO zones, A99 zones, and A zones on the community's FIRM, and has identified on the community's FIRM coastal high hazard
areas by designating Zones V1-30, VE, and/or V, the community shall:

(1) Meet the requirements of paragraphs (¢)(1) through (14) of this section;

(2) Within Zones V1-30, VE, and V on a community's FIRM, (i) obtain the elevation (in relation to mean sea level) of the bottom of the lowest structural member of the
lowest floor {excluding pilings and columns) of all new and substantially improved structures, and whether or not such structures contain a basement, and (ii) maintain
a record of all such information with the official designated by the community under §59.22(a)(9)(iii);

(3) Provide that all new construction within Zones V1-30, VE, and V on the community's FIRM is located landward of the reach of mean high tide;

(4) Provide that all new construction and substantial improvements in Zones V1-30 and VE, and also Zone V if base flood elevation data is available, on the community's
FIRM, are elevated on pilings and columns so that (i) the bottom of the lowest horizontal structural member of the lowest floor (excluding the pilings or columns) is
elevated to or above the base flood level; and (i1) the pile or column foundation and structure attached thereto is anchored to resist flotation, collapse and lateral movement
due to the effects of wind and water loads acting simultaneously on all building components. Water loading values used shall be those associated with the base flood. Wind
loading values used shall be those required by applicable State or local building standards. A registered professional engineer or architect shall develop or review the structural
design, specifications and plans for the construction, and shall certify that the design and methods of construction to be used are in accordance with accepted standards of
practice for meeting the provisions of paragraphs (e)(4) (1) and (1) of this section.
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(5) Provide that all new construction and substantial improvements within Zones V1-30, VE, and V on the community's FIRM have the space below the lowest floor
either free of obstruction or constructed with non-supporting breakaway walls, open wood lattice-work, ot insect screening intended to collapse under wind and water
loads without causing collapse, displacement, or other structural damage to the elevated portion of the building or supporting foundation system. For the putposes of
this section, a breakway wall shall have a design safe loading resistance of not less than 10 and no more than 20 pounds per square foot. Use of breakway walls which
exceed a design safe loading resistance of 20 pounds per square foot (either by design or when so required by local or State codes) may be permitted only if a registered
professional engineer or architect cetrtifies that the designs proposed meet the following conditions:

(1) Breakaway wall collapse shall result from a water load less than that which would occur during the base flood; and,

(1) The elevated portion of the building and supporting foundation system shall not be subject to collapse, displacement, or other structural damage due to the effects
of wind and water loads acting simultaneously on all building components (structural and non-structural). Water loading values used shall be those associated with the
base flood. Wind loading values used shall be those required by applicable State or local building standards.

Such enclosed space shall be useable solely for parking of vehicles, building access, or storage.

(6) Prohibit the use of fill for structural support of buildings within Zones V1-30, VE, and V on the community's FIRM;
(7) Prohibit man-made alteration of sand dunes and mangrove stands within Zones V1-30, VE, and V on the community's FIRM which would inctease potential flood damage.
(8) Require that manufactured homes placed or substantially improved within Zones V1-30, V, and VE on the community's FIRM on sites

(1) Outside of a manufactured home park or subdivision,

(1) In a new manufactured home park or subdivision,

(1i1) In an expansion to an existing manufactured home park or subdivision, or

{iv) In an existing manufactured home patk or subdivision on which a manufactured home has incurred “substantial damage” as the result of a flood, meet the

standards of paragraphs (e)(2) through (7) of this section and that manufactured homes placed or substantially improved on other sites in an existing manufactured home

patk ot subdivision within Zones VI-30, V, and VE on the community's FIRM meet the tequitements of paragraph (c)(12) of this section.
(9) Require that recreational vehicles placed on sites within Zones V1-30, V, and VE on the community's FIRM either

(1) Be on the site for fewer than 180 consecutive days,

(i) Be fully licensed and ready for highway use, or

(1) Meet the requirements in paragraphs (b)(1) and {(e) (2) through (7) of this section.

A recreational vehicle is ready for highway use if it is on its wheels or jacking system, is attached to the site only by quick disconnect type utilities
and security devices, and has no permanently attached additions.
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