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Introduction to Floodplain Management
Michael Segner, MBA, CFM

State Coordinator, National Flood Insurance Program



• Flooding in Texas

• Background and Legislative Authority

• Local Communities and Floodplain 
Management; Partnerships

• Flood Damage Prevention Ordinance

• Permits and Variances



Why am I Interested in Flood?

This is Texas, it rarely rains…
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Dust Bowl of 1935 in Stratford, TexasStratford, Texas, 1935 Weather Channel Photo



Hurricane Harvey, 2017
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Hurricane Harvey, 2017
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From the National Weather Service



6



Austin: May, 2015 

7Austin Monthly Magazine



Halloween Flood, 2013
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Hurricane Ike, 2008

9Texas Coastal Geology



Results of Hurricane Ike, 2008
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Houston: Tropical Storm Allison, 2001 

11Austin Monthly Magazine



Severe Storms, 1998
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Oct. 17-18, 1998
30” in 36 hours
31 lives lost
$750 million

NOAA



Hurricane Alicia, 1983 
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21 deaths 
$7.3 billion 



Austin, 1935

14



It’s Flooding Down in Texas

• Texas Leads the Nation in Major Disaster 
Declarations

• 1953-2018    (66 years)

– 108 Total Major Disaster Declarations 

– 74 (69%) of those with Flood Damages
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Statistics
Floods are the leading cause of death from 
natural disaster)
• ~200 per year in the U.S. 

• ~ 50% perish in vehicles in the U.S.

• Flooding causes more damage than all other natural 
disasters combined* 

Texas leads the nation in flood-related deaths 

• This is twice as much as the next highest state (California) (

• ~76% perish in vehicles in Texas()                                                               

Texas ranks 2nd in nation for flood financial loss*
Floodsafety.com,  *FEMA
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What is My Role in This?

• Get to know your Floodplain Administrator

• Read and understand your Floodplain 
Ordinance or Order

• Adopt Higher Standards where possible

• Enroll in the Community Rating System
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Background

History and Legislative Acts That 
Help Us Out
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NFIP is based on agreement between local 
communities and federal government:

•Communities agree to adopt and regulate 
development in floodplain (based on maps!) to 
reduce flood risks;

•Federal government makes flood insurance 
available to community.

National Flood Insurance Program



Prior to1968:
• Flood control predominantly consisted of dams, 

waterway channeling, and levees.

• Floodplain development was not regulated.

• As disasters continued to occur, it became 
apparent that the U.S. needed a more 
comprehensive method of floodplain 
management.

• Flood insurance availability was limited.



Congress established the National Flood Insurance 
Program (NFIP), a nationwide effort to help 
communities protect against flooding.

NFIP goals are to:
• reduce loss of life and property caused by flooding;
• reduce flood disaster relief costs;
• make federally-backed flood insurance coverage 

available to property owners that live in participating 
communities (purchase was VOLUNTARY);

• begin comprehensive floodplain mapping.



• Flood insurance is required as a condition of 
securing a loan from a regulated lending 
institution on any structure located in the Special 
Flood Hazard Area (SFHA).

• Required participation by communities in the 
NFIP as a condition to receive Federal Disaster 
Assistance. 



Implemented requirements to strengthen the 
program.

• Introduced monetary penalties for 
noncompliance for lenders.

• Required lenders to escrow for flood insurance.
• Responsibility of the lender to determine if a 

building is located in the SFHA and to notify the 
owner.

• Mandated provisions for lender placement of 
flood insurance. 



• 1977 and 2009

• Federal Agencies are required to “avoid the 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 practicable 
alternative”.

• Federally funded “Critical Facilities” are to be 
protected up to the 0.2% flood.



• The U.S. Army Corps of Engineers administers 
Section 404 of the Clean Water Act.

• Discharge of dredge or fill material into wetlands 
requires a Section 404 Permit.

• Communities are required under the NFIP to 
require all necessary permits required by Federal 
and State Law.



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).



Established two tiers of repetitive loss properties: 

• repetitive loss - properties incur two or more flood losses 
greater than $1,000 within any 10-year period. 

• severe repetitive loss - properties incur four or more 
flood losses of at least $5,000 each, or at least two separate 
claims with the cumulative amount of the building 
payments exceeding the value of the structures on the 
property within any 10-year period. 

The act provides grants to states and communities to make 
improvements to these properties to reduce or eliminate future claims.



• Removes subsidized rates (pre-FIRM rates) for a variety of 
property types, including non-primary residences and 
commercial properties. 

• Changes other rate and penalty structures.

• Increases the limit of annual rate increases from 10% to 
20%.

• Includes changes to mapping and mitigation programs.

• Establishes a Flood Protection Structure Accreditation Task 
Force. 



• This law repeals and modifies certain 
provisions of the Biggert-Waters Flood 
Insurance Reform Act, which was enacted in 
2012, and makes additional program 
changes to other aspects of the program not 
covered by that Act. 

• Many provisions of the Biggert-Waters 
Flood Insurance Reform Act remain and are 
still being implemented.



• 1999

• Requires Texas cities and counties to be eligible to join the 
NFIP.

• The 77th Legislature of the State of Texas amended 
Subchapter 1, Chapter 16, Water Code, by adding Section 
16.3145 to read as follows:

“The governing body of each city and county shall adopt    

ordinances or orders, as appropriate, necessary for the city or   

county to be eligible to participate in the National Flood 

Insurance Program….not later than January 1, 2001.”



The 77th Texas Legislature amended the Water 
Code, effective September 1, 2001, to 
authorize all political subdivisions to:

• adopt more comprehensive floodplain 
management regulations which are necessary 
for planning and appropriate to protect public 
health and safety;

• participate in floodplain management and 
mitigation initiatives such as the NFIP’s 
Community Rating System;



• Collect reasonable fees to cover administrative 
costs incurred by the administration of a local 
floodplain management program;

• Provides for criminal and civil penalties and 
injunctive relief. 



• 2007

• Transferred functions of the NFIP State 
Coordinating Office from the Texas Commission on 
Environmental Quality (TCEQ) to the Texas Water 
Development Board (TWDB).

• Provided additional funding for the office. 



Participation in NFIP allows communities to:
• protect life and property through ordinances;

• identify areas at risk through mapping;

• prohibit or restrict new development through 
permitting; and

• enable citizens to purchase flood insurance 
through the federal government.



Floodplain Management has 3 key partners, 
each with their own responsibilities:

• Federal Emergency Management Agency 
(FEMA);

• State Coordinator’s Office; and

• Local Administrators.



FEMA:

• sets national policy for floodplain regulations;

• researches floodplain construction practices;

• administers the flood hazard mapping program;

• makes flood insurance available; and

• provides disaster assistance.



FEMA’s Regional Offices: 
• advise state coordinators and local floodplain officials;

• answer questions about floodplain development and 
insurance;

• help review new maps and data for local communities;

• approve community floodplain management 
ordinances; and

• assess local community compliance with National 
Flood Insurance Program criteria.

Texas is in FEMA Region VI and the office is in Denton, TX



Partnerships

• State Coordinating Agency for the National Flood 
Insurance Program:

– Community Assistance Program - State Support 
Services Element (CAP-SSSE, FEMA).

– Grants*:

• Flood Protection (State);

• Flood Mitigation Assistance (FEMA);

– Severe Repetitive Loss (FEMA).

– Cooperating Technical Partners (FEMA)*.
* Will cover at the end of the presentation



Community Assistance Program
• Compliance (not regulatory):

• Community Assistance Contacts (CAC) 
~325/year;

• Community Assistance Visits (CAV) 

~15/year.

• Technical assistance.

• Enrollment:
• 1,252 participating communities.

• Training; minimum of 6 per year.

• Local and Federal Coordination.

• Community Rating System.

• Disaster Preparation and Recovery.

Brownsville, TX, July 24, 2008    Courtesy of FEMA



Local Floodplain Administrators:

Work with private citizens to ensure the health, 
economy and safety of their community;

• adopt and implement ordinances that meet or exceed 
NFIP standards;

• review all planned development activities that impact 
flood-prone areas; and

• coordinate with local officials as well as state and 
federal representatives.



Here’s the bottom line:

• It’s only a matter of time 
until flooding will occur 
in or near your
community,

• When it does, a strong 
floodplain management 
program will lower the 
amount of property that 
will be damaged and lives 
that may be put at risk.

Raymondville, TX
Courtesy of FEMA





Base Flood: the flood having a one percent (1%) chance of being equaled 
or exceeded in any given year.

Base Flood Elevation (BFE): the estimated level floodwater is anticipated 
to rise during a base flood.

Floodplain: any land susceptible to being inundated by floodwaters from 
any source.

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

Special Flood Hazard Area (SFHA): the part(s) of a floodplain subject to 
inundation by a base flood and/or flood-related erosion hazards.

44 CFR §59.1 





Any man-made changes to improved or 
unimproved real estate, including but not 
limited to:

• buildings or other structures;

• dredging, filling or grading;

• excavation;

• drilling operations;

• storage of equipment or materials.
44 CFR §59.1 



The federal basis of a community’s power to 
adopt and enforce its ordinance is in Title 44 
of the Code of Federal Regulations (44 CFR), 
Part 60: Criteria for Land Management and 
Use.



Section 60.3: Floodplain Management Criteria 
for Flood-Prone Areas

• Establishes five different requirements (a-e).

• The requirements are based on the availability 
of floodplain/floodway maps, studies and type 
of flooding that occurs in the community.



• The five flood requirements build 
cumulatively.

• In this ‘Regulation Staircase’ each step adds 
more stringent requirements as risk 
increases.



there is no 
floodplain map

there is a map, 
but no BFE(s)

there is a map 
with BFE(s) and 
a FIS

there is a 
floodway, 
BFE(s), and a FIS

there is a flood 
map with coastal 
high hazard 
areas, BFE(s) 
and a FIS

60.3 (e)

60.3 (b)

60.3 (c)

60.3 (d)

60.3 (a)



§60.3(a): there is no floodplain map

§60.3(b): there is a map, but no BFE(s)

§60.3(c): there is a map with BFE(s) and a Flood   
Insurance Study (FIS)

§60.3(d): there is a floodway, BFE(s), and a FIS

§60.3(e): there is a flood map with coastal high hazard  
areas, BFE(s) and a FIS



Without a floodplain map, here are additional 
resources to assist communities:

•State or Federal sources
– United States Geological Survey (USGS) topographic maps
– FEMA
– Natural Resource Conservation Service (NRCS)
– Department of Transportation (DOT)
– United States Army Corps of Engineers (USACE)
– Water Districts

•High water marks
•Elevation Certificates



• Review all proposed construction to determine if 
it is in a flood-prone area.

• Determine the need for permits from other 
government agencies.

• Determine if the project is reasonably safe from 
flooding.



All development shall be constructed by methods 
and practices that minimize flood damages, 
including but not limited to:

• elevation;
• construction with materials resistant to flood damage; 
• adequately anchored;
• construction 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. 

44 CFR §60.3(a)(3) 



• Review subdivision proposals and all new 
developments including manufactured homes to 
determine if it is reasonably safe from flooding.

• Minimize infiltration of floodwaters in new and 
replacement water supply systems.

• Minimize or eliminate infiltration of floodwaters 
into sanitary sewage and on-site disposal systems.



§60.3(a): there is no floodplain map

§60.3(b): there is a map, but no BFE(s)

§60.3(c): there is a map with BFE(s) and a FIS

§60.3(d): there is a floodway, BFE(s), and a FIS

§60.3(e): there is a flood map with coastal high hazard   
areas, BFE(s) and a FIS





• Meet all applicable requirements of 60.3 (a).

• Require permits for all development, including 
manufactured homes, in the SFHA.

• Require all new development that is greater than 
50 lots or 5 acres to acquire BFE data through a 
flood study.



• Obtain BFE data from federal, state or other sources.

• Require development to be elevated to or above the 
BFE or non-residential structures be flood-proofed to 
or above the BFE.

• Send notifications of change in watercourse and assure 
that flood carrying capacity is maintained.

• Manufactured homes must be elevated and anchored.



§60.3(a): there is no floodplain map

§60.3(b): there is a map, but no BFE(s)

§60.3(c): there is a map with BFE(s) and a FIS

§60.3(d): there is a floodway, BFE(s), and a FIS

§60.3(e): there is a flood map with coastal high hazard    
areas, BFE(s) and a FIS





• Meet all applicable requirements of 60.3(a) and (b).

• Elevate lowest floor of residences to or above the BFE.

• Elevate or flood-proof non-residential structures to or 
above the BFE. Flood-proofing must be certified by a 
registered engineer.  

• Fully enclosed areas below the BFE can only be used for 
parking, storage, or building access and must have 
openings for floodwaters.



• Require that new or substantially improved manufactured homes be 
elevated and anchored or;

– if being placed in an existing manufactured home park, chassis is three 
(3) feet above grade and securely anchored.

• Must demonstrate that cumulative development will not increase the base 
flood elevation more than one (1) foot. If development shows to result in a 
rise of water surface elevation, the project must fulfill the requirements of 
§65.12 in order to proceed.

• RVs in the SFHA must:

– be on site for fewer than 180 consecutive days; 

– be fully licensed and ready for highway use, or;

– be elevated and anchored like a manufactured home.



§60.3(a): there is no floodplain map

§60.3(b): there is a map, but no BFE(s)

§60.3(c): there is a map with BFE(s) and a FIS

§60.3(d): there is a floodway, BFE(s), and a FIS

§60.3(e): there is a flood map with coastal   
high hazard areas, BFE(s) and a FIS







• Meet all applicable requirements of 60.3(a) – (c).

• Adopt the FEMA-designated floodway.

• Prohibit encroachment within the floodway unless 
engineering study shows no rise in flood levels.

• If development shows to result in a rise of flood 
levels, the project must fulfill the requirements of 
§65.12 in order to proceed.



Zero increase in flood levels within the 
community during a base flood event.  

No-Rise documents must include:
• hydraulic and hydrologic analysis;
• certification by a registered engineer;
• site plan, grading plan, and structural plans;
• topographic maps;
• boundary survey or plat.



§60.3(a): there is no floodplain map

§60.3(b): there is a map, but no BFE(s)

§60.3(c): there is a map with BFE(s) and a FIS

§60.3(d): there is a floodway, BFE(s), and a FIS

§60.3(e): there is a flood map with coastal   
high hazard areas, BFE(s) and a FIS





• Meet all applicable requirements of 60.3(a) – (d).

• New construction must be landward of high tide.

• Elevate the bottom of the lowest structural 
member of new or substantially-improved*
structures with pilings or columns to or above the 
BFE.
– Anchor the structures for wind and water loads and 

have them certified by an engineer.

*Substantially-improved structures will be discussed more in section 6.



Structural Member: a 
device that bears the 
weight of something, 
such as a beam, brace 
or plate   

Courtesy of FEMA



• Space below the structure:

– free of obstruction or;

– constructed with non-supporting breakaway walls, 
lattice, or screen.

– only to be used for parking, building access or storage.

• Prohibit the use of fill.

• Prohibit alteration of dunes.



44 CFR 60.3 is the basis for a community’s 
local ordinance.*

* and court orders



• All communities participating in the NFIP must certify 
that structures built in a Special Flood Hazard Areas 
(SFHA) are reasonably safe from flooding.

• Remember, a SFHA is the part of a floodplain that’s 
subject to inundation by a base (1%) flood and/or 
flood-related erosion hazards.

• FEMA designates SFHAs by the prefix of A or V on 
Flood Insurance Rate Maps.

44 CFR §60.3(a) (3)



Local ordinances must:

• be legally enforceable;

• apply uniformly to all flood-prone areas;

• take precedence over less-restrictive community 
ordinances or codes;

• must adequately fulfill the requirements of 44 
CFR §60.3.

44 CFR §60.1(b) 





Permits help to ensure that 
all NFIP requirements will 
be met and that 
development in the 
floodplain is being

monitored. 

Once a community adopts a flood protection 
ordinance, any development in the SHFA 
requires a permit.

Bastrop County, TX
Courtesy of FEMA



Community responsibilities, including but not 
limited to:

• issuing or denying floodplain 

development/building permits;

• inspecting all development to assure compliance 

with the local ordinance;

• maintaining records of floodplain development.



• Assisting in the preparation and revision of 

floodplain maps.

• Helping residents obtain information on flood 

hazards, floodplain map data, flood insurance 

and proper construction measures. 

FEMA 480 Unit 2



Development that requires a permit, including 
but not limited to: 

• new construction or substantial improvements; 

• placement of a manufactured home;

• mining, dredging, filling, grading or excavating;

• altering or relocating stream channels;

• recreational vehicles on site for more than 180 
days and not road ready;

• storage of materials including gas or liquid 
storage tanks. FEMA 480 Unit 5



Not considered development:

• maintenance of existing buildings and facilities;

• gardening, plowing and similar agricultural 
activities; 

• practices that don’t involve filling, grading. 



As a general rule of thumb, anything that alters the natural 
topography of the floodplain needs a permit.

The permit application, 

along with all development 

plans, must be submitted 

and approved before any 

activity can begin.

A sample permit can be supplied by the TWDB.

Source: www.cantrellgrading.com 

Courtesy of FEMA



To include, but not 
limited to:

• applicant’s contact 
information;

• location and size of the 
proposed development;

• site map;

• description of proposed 
development;



• elevation of site before proposed development;

• elevation of structure to or above BFE for lowest 
floor; OR

• elevation of non-residential structures flood-
proofed to or above the BFE and include flood-
proofing certificate signed by a licensed 
engineer;



• BFE data for subdivisions of 5 acres or 50 lots;

• description of water course alterations

• approval/denial of permit and signature blocks



Note that elevation as a result of fill must 
ensure that the top of the fill is:

• at or above the BFE

• protected from erosion and/or scour

–compaction

–vegetation

–rip rap

The fill should not cause drainage to flow onto 
neighboring properties.



Sources for base flood elevation:
• Flood Insurance Rate Map (FIRM)
• Flood Insurance Study (FIS)
• Other sources
–state or federal sources
• United States Geological Survey (USGS) topographic maps
• FEMA
• Natural Resource Conservation Service (NRCS)
• Department of Transportation (DOT)
• United States Army Corps of Engineers (USACE)
• Water Districts

–high-water marks
–existing Elevation Certificate



Other permitting agencies may 
also be involved, including but not 
limited to:

• U.S. Army Corp of Engineers
• U.S. Fish and Wildlife Service
• U.S. Environmental Protection 

Agency
• U.S. Coast Guard
• TX Commission on Environmental 

Quality
• TX Parks and Wildlife Department
• General Land Office
• TX Department of Transportation

If permits are required from any of these 
agencies, a copy of the approved permit 
must be included in the permit application.



Summary of role:
• understand the regulations;

• ensure that permits are applied for;

• correct violations;

• process permit applications;

• coordinate with other programs;

• ensure projects are built according to 
approved permits;



• take enforcement actions;

• keep records;

• maintain and update flood data and maps;

• update the ordinance. 

Courtesy of FEMA

FEMA 480 Unit 7



Inspect during construction for field check of:
• site location;
• 1st floor elevation before framing;
–at or above BFE for residential
–at or above BFE or flood-proofed for non-residential

• flood-resistant materials below lowest floor;
• electrical, heating, ventilating, plumbing, air 

conditioning systems, utility meters above BFE or 
positioned to prevent the entry of floodwaters.

Stop construction if it’s not in compliance with approved plans.





Inspect after construction to ensure that all 
permit requirements were met.



For each permit issued, keep a project file 
containing:

• permit application, engineering data and all 
correspondence relating to the project;

• any variance or appeals proceedings;

• documentation of inspections;

• BFE data for subdivisions of 5 acres or 50 lots; 

• elevation or flood-proofing certificates.



Other useful records:

• running total of permits and/or variances 
granted or denied; 

• maps of new annexations or other boundary 
changes;

• records of any man-made changes that may 
affect flood boundaries within the community. 



Records to be kept on file and open for public 
inspection:

• complete and current floodplain ordinance;

• current flood map (FIRM, Floodway or Flood 
Insurance Study);

• certification of lowest floor elevations of all new 
and substantially-improved structures; 

• certification of the elevation to which non-
residential structures have been flood-proofed.



Remember: participation in the National 
Flood Insurance Program requires that 
communities develop a system to permit 
development. 



Probation:  
• includes a $50 surcharge added to each policy 

sold or renewed for at least one year after 
probation period begins;

• alerts policyholders of community 
noncompliance;

• has no affect of flood insurance availability.

Continued non-compliance has more serious 
consequences.

44 CFR §59.24(b)



Suspension:  
• enacted by FEMA if a community does not correct its 

violation during probation;

• designates the community as non-participating and flood 

insurance policies can’t be written or renewed; 

• prohibits eligibility for federal grants related to 

acquisition or construction in the SFHA;

• prohibits federal financial assistance for the permanent 

repair/reconstruction of insurable buildings in the SFHA 

for presidentially declared disasters
44 CFR §59.24



Q: What happens if people can’t get 
insurance or help after a disaster?





Floodplain management regulations can’t 
anticipate every situation.

• Variances give property owners a way to seek 
permission to differ from the rules because of 
unique circumstances.

• A variance is a request to vary from the rules, not 
to ignore them.

A variance should allow only minimum deviation from 
local flood protection requirements. 



Variances pertain to floodplain ordinances, not 
flood insurance.

• A variance from elevation requirements – the 
most common kind of variance requested –
increases the risk to the building.

• That increased risk is reflected in higher annual 
insurance premiums. 

• The cost to elevate is usually recouped within a 
short time by insurance premium savings.



• The NFIP requires communities to give 
policyholders written notification that granting 
the variance will result in higher premium 
rates. 

• The notice must also state that construction 
below the BFE increases risks to life and 
property.



Please note:  These numbers are from 2009 and are for comparison purposes only. 

Courtesy of FEMA



Please note:  These numbers are from 2009 and are for comparison purposes only.

Courtesy of FEMA 



Conditions to be met for variance consideration:
• applicant must have good and sufficient cause;

• applicant will suffer exceptional hardship if the 
variance is denied;

• variance will not cause increased flood heights, 
additional threats to public safety, nuisances, 
extraordinary public expense, fraud or 
victimization of the public or conflict with existing 
laws and ordinances;

• other property owners will not be adversely 
affected in any material way. 44 CFR §60.6 (a) (3)



Exceptional hardship applies to the physical 
characteristics of the property in question, not 
to the economic or personal hardships of its 
owner or inhabitants.

• Physical handicaps, inconvenience and disapproval 
of neighbors are not acceptable justifications for 
variances

• In no case can the request for a variance be 
approved if it will cause a rise in the base flood (1%) 
level.



Acceptable variances

• Functionally-dependent: a development that must 
be located at or carried out close to water (e.g., 
docking or port facility, shipbuilding and repair).

• Alterations of registered historic structures that 
will not affect the building’s continued historic 
registration.



Allowing structures to be built or renovated 
below the BFE sets the stage for damages and 
safety threats during disasters. 

• Before granting a variance, carefully consider the 
increased risk for rescue operations and the 
increased danger to neighboring properties. 

• Note that when structures have suffered         
substantial damage, FEMA considers it highly 
unlikely that variance requests can meet NFIP 
standards. 



Local officials are often pressured to grant 
variances.

• Courts can hold local governments responsible for 
negligent actions that result in losses. 

• More than one unjustified variance constitutes a 
pattern of non-compliance, which may result in 
suspension from NFIP coverage for the 
community.



The community must keep a record of all 
variances and the rationale for granting them.

Variance records are subject to review by FEMA or the 
state NFIP coordinator during Community Assistance 
Visits. 

44 CFR §60.6 (a) (6)
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NFIP 101

• Tools to Help

• After an Event

– SD/SI

• Grants

114



We’re The Government, We’re Here to Help

• After the catastrophic floods in 2015, the 
TWDB received funding from the Office of 
the Governor.

– More stream gages

– Created TexasFlood.org

– Created Mesonet

– More  outreach

– Flood Protection grant

115





modeling



















TWDB’s Other Initiatives and Functions

• More flood gages

• More outreach

• More flood grants

• More flood modeling

• More weather stations

• More functionality to TexasFlood.org

• More functionality to TexMesonet.org

• and…



LiDAR



Sabine River Authority Pump Station



Texas’







Crystal Beach, TX 
Courtesy of FEMA



Flash floods 
often bring walls 
of water 10 to 
20 (40?) feet 
high. 
(www.floodsmart.gov).

San Antonio, TX
Courtesy of FEMA



After a disaster:

• Communities are often in a hurry to rebuild. 

• Everyone wants to get things back to the way 
they were and feel normal again.

• One of the biggest concerns is how much 
that will cost.



The local floodplain administrator’s job is to assess 
damage before residents begin repairs and issue 
permits that comply with flood-related guidelines.

This applies to any type of disaster:

• Flood,

• Tornado,

• Fire,

• Hurricane,

• Earthquake,

• Truck driving through the house.



Damage of any origin sustained by a building 
when the cost to restore the building to its pre-
damage condition would equal or exceed 50% of 
its market value before the damage occurred. 

Hurricane Ike, Galveston, TX
Courtesy of TWDB Staff



All structures determined to be substantially 
damaged are automatically considered to be 
substantially improved, regardless of the actual 
repair work performed.

Substantial Improvement: any rehabilitation, 
addition or other improvement of a building that 
costs at least 50% of its pre-flood market value. 



• For NFIP purposes, a determination that a 
residence is substantially damaged or 
substantially improved means that it must be 
brought into compliance with the current 
floodplain regulations as a condition of the 
development permit. 

• This applies to all structures in the SFHA, 
including pre-FIRM structures.



Why 50%?
A compromise between 2 extremes:

• prohibiting all repairs/renovations that don’t           
meet FEMA requirements,

vs.

• allowing structures to be repaired/renovated 
regardless of the resulting flood hazard.   



Q:  What can you expect from property 
owners when they’re told they have to 

elevate their homes? 



A:  Expect push-back from property 
owners!



Requires local officials to:

(1) determine cost to repair;

(2) determine market values;

(3) make SI/SD determinations;

(4) require owners to obtain permits.



The costs of all work necessary to restore a 
damaged building to its pre-damage condition.

Courtesy of FEMA



Costs may include, but are not limited to:

• materials and labor;

• site preparation;

• demolition and construction debris disposal;

• costs of bringing the structure into compliance 
with all regulations;

• sales tax;

• interior and exterior finishes;

• utilities and service equipment.



Costs that may be excluded:

• clean-up and trash removal;

• temporary stabilization; 

• plans, specifications and surveys;

• permit and inspection fees;

• outdoor improvements; 

• correcting violations of health and safety codes;

• plug in appliances.



Sources of cost information may include:

• contractor estimates;

• building valuation tables published by building 
code organizations such as:

–Marshall and Swift, Inc.; 

–International Code Council; 

–National Association of Home Builders;



• “qualified estimate” from a local building official;

• estimates from property owners with supporting 
documentation;

• FEMA’s Substantial Damage Estimator (SDE).



FEMA assistance 
in determining 
Substantial 
Damage and Cost 
to Repair



Substantial Damage Estimator Overview
• Allows local officials to use building-specific 

information to calculate reasonable and 
defensible estimates of damage and cost to 
repair/reconstruct. 

• Can be used to evaluate damage caused by 
different types of disasters for residences and 
common non-residential structures like 
schools, office buildings, grocery stores and 
strip malls.





Estimates of donated or discounted materials 
and labor:

• Volunteer and nonprofit groups may help 
communities after disasters occur.

• In these cases, the fair market value of their time 
and/or materials must be included in the cost of 
repair estimate.



Some flood damage is obvious and some isn’t 
immediately visible:

• flooring and laminate adhesives gradually 
loosen;

•wood continues to warp/split/discolor;

•walls and flooring can be scratched when debris 
is removed;

• insulation can mold.



Requires local officials to:

(1) determine cost to repair;

(2) determine market values;

(3) make SI/SD determinations;

(4) require owners to obtain permits.



Generally defined as the amount an owner 
would be willing but not obliged to accept, and 
that a buyer would be willing but not 
compelled to pay. 

• Improvement-market value is determined 
before the start of construction.

• Repair-market value is determined before the 
damage occurred.



Market value pertains only to structures. It 
does not include:

• land;

• building contents;

• landscaping;

• detached structures.



Sources of market value determinations:
• professional real estate appraisers;

• “qualified estimate” by local permit officials;

• actual cash value estimate that includes 
depreciation;

• FEMA’s Substantial Damage Estimator (SDE);

• tax appraisals adjusted to approximate market 
value.



When using tax appraisals to determine market 
value, it is important to determine:

• How old is the appraisal?

• Are land values listed separately? (market value 
pertains only to structures)

• Do local tax assessment levels limit property 
values to less than the actual fair market value? 



Requires local officials to:

(1) determine cost to repair;

(2) determine market values;

(3) make SI/SD determinations;

(4) require owners to obtain permits.



• Give special attention to damage 
assessments that fall in the 40% to 60% 
range.

• The closer to a 50% assessment, there is a 
possibility that it will be contested.



Likely to be 50% or more:

• readily-apparent damage;

–structure dislodged from foundation;

–roof ripped off

–collapsed walls;

• cannot be immediately reoccupied because 

repairs will take a long time.



San Leon, TX
Courtesy of FEMA



Likely to be less than 50%:

• generally, flood levels ≤ 3 feet;

• no structural damage repair;

• replacement of saturated items like insulation, 
wall board and damaged electrical units.



Courtesy of TWDB Staff



Ways structures can be substantially 
improved:

• rehabilitations: do not affect the outside 
dimensions; 

• additions: increase the square footage; 

• reconstructions: an entire structure is 
damaged or destroyed and a new one is built 
on the old foundation or slab.



Exempted improvements:

• Cost to repair a building to correct confirmed 
pre-disaster violations of state or local health, 
sanitary or safety codes. 

• Alterations of registered historic structures 
that will not affect the building’s continued 
historic registration. 



What if the owner wants to make additional 
improvements on a structure that’s not 
substantially damaged?

The improvements must be included as a basis 
for determining substantial improvement.



Example of additional improvement
• Marge’s $100,00 house suffered $35,000 in flood 

damages = not substantial because damage is 
less than 50% of market value.

• While she’s having the house repaired, she 
decides to go ahead and get that $30,000 kitchen 
renovation she’s always wanted.

• Total improvement costs are now $65,000 = 
that’s substantial because it’s more than 50% of 
market value.



True or False: Homer’s $60,000 house also suffers $35,000 
in flood damage, so it’s substantially damaged. Bart’s Eagle 

Scout Troop decides to donate their time to repair the 
house. This lowers Homer’s total out-of-pocket cost-to-
repair to $20,000. That’s less than 50% of the house’s 

market value so it doesn’t have to be elevated. 



False. As we’ve just learned, costs of 
donated time and material must be 
counted in substantial damage 
determinations.



Requires local officials to:

(1) determine cost to repair;

(2) determine market values;

(3) make SI/SD determinations;

(4) require owners to obtain 
permits.



• The next two slides show how the cost of NFIP 
policies vary depending on how a substantially-
damaged building is repaired.

• $150,000 structure

• Coverage rates as of 2009 for comparison only.



Courtesy of FEMA



Courtesy of FEMA



Remedies for violations:

• send a letter outlining the problem, offering 
solutions and stating implications of continued 
non-compliance;

• include citation of the local ordinance and 
contact information;

• post a violation notice on the property.

A sample letter can be provided by the TWDB.



What happens if non-compliance continues?

Section 1316 of the National Flood Insurance Act 
provides for the denial of flood insurance coverage 
for any property that the local authority declares 
to be in violation of local floodplain management 
regulations. 



Communities must go through all of their 
enforcement procedures prior to issuing a 
Section 1316.

• Section 1316 is intended to be used primarily as a 
last resort for local enforcement actions. 

• The risk of suffering flood damage without 
insurance often is sufficient to convince the 
property owner to correct the violation.



Denying flood insurance means:

• the property may be difficult or impossible to 
re-sell;

• home is ineligible for a federally insured loan.



NFIP provides Increased Cost of Compliance 
(ICC) funding for policy holders:

• damage must be flood-related;

• located in the SFHA;

• structure must be declared substantially 
damaged OR;

• structure must have suffered repetitive damage 
if the community has cumulative damage 
assessments. 



NFIP’s ICC funding provides up to $30,000 to 
policy holders so that they can:  

• flood-proof;

• relocate;

• elevate;

• demolish.



Remember: the goal is to consistently resolve 
current problems and reduce future damage to 
lives, property and the economy.

Property owners who don’t meet elevation 
requirements not only face major increases in flood 
insurance premiums, they also jeopardize the 
community’s participation status.



For the floodplain administrator, the best 
defense is a good offense:

• become familiar with the SFHA;

• plan for disasters before they occur;

• inform the community about ordinance 

requirements and why they’re important to 

public safety;

• collect data so that permitting decisions can be 

made quickly and accurately.

Consistency is paramount. 





Grants
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Texas
Agency

State and Federal Mitigation Funds

Grants
Repetitive 

Flood 
Claim

Pre-
Disaster 

Mitigation

Flood 
Protection 
(Planning) 

Flood 
Mitigation 
Assistance

Severe 
Repetitive 

Loss

Hazard 
Mitigation 

Grant Program

Texas Division 
of Emergency
Management 

Texas Water 
Development

Board

Loans DFund



Flood Protection

Grants to communities to assess risks of flooding and evaluate 
structural and nonstructural solutions to flooding problems. 
Typically considers flood protection needs of the entire watershed:

• Since 1987, 153 grants for over $25.7M awarded;

• Previously known as Flood Protection PLANNING;

• Outcome is a study of risk and possible mitigation options;

• New $1.8M flood protection grant incorporating early warning 
systems, flood response, and continues with flood protection 
planning.



Flood Mitigation Assistance 

• FMA Planning Grants (75%/25%): 
develop/update Flood Hazard 
component of the Multi-Hazard 
Mitigation Plan.

• FMA Project Grants (75%/25%, can be 
90/10 or 100%): implement measures 
to reduce flood losses. Structures 
insurable under the NFIP are eligible. 
Including: 

– Acquisition of structures and real 
property;

– Relocation or demolition of structures;
– Dry flood proofing of non-residential or 

historic structures;
– Elevation of structures;
– Minor localized flood reduction 

projects;
– Drainage projects.



FMA can fund various types of projects

Acquisition of flood prone structures and
conversion to open space

Drainage
Projects

Structure elevation



Cooperating Technical Partners

• Increases local involvement in creating and updating flood 
insurance rate maps (FIRMs)

• Benefits: 

• Capitalize on existing project data funded and developed 
within local communities 

• Greater control of project pace and the schedule of FIRM 
release

• Direct input in the flood study modeling, process, and 
product roll-out

• Generate products that could be used to support other 
types of grant program initiatives
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Michael Segner, michael.segner@twdb.texas.gov

CAP TEAM
Manuel Razo, manuel.razo@twdb.texas.gov

Morgan White, morgan.white@twdb.texas.gov

Paul Gutierrez, paul.gutierrez@twdb.Texas.gov

Jacque Campbell, Jacque.Campbell@twdb.texas.gov

Yi Chan, Yi.Chan@twdb.texas.gov

TBD,

GRANTS TEAM

Ivan Ortiz, ivan.ortiz@twdb.texas.gov
Kathy Hopkins, kathy.hopkins@twdb.texas.gov

Lisa Price, lisa.price@twdb.texas.gov

Niamh Gray, niamh.gray@twdb.texas.gov

Sara Hustead, sara.hustead@twdb.texas.gov
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