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1. Introduction to the Guide























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







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2.1 Two Lockport complexes, half a mile apart (see sidebar).
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2. Introduction to a Resilient Housing Plan
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Exposed to the eyewall of 
Hurricane Ida, Lockport, LA, 
saw the worst of Hurricane 
Ida. These two complexes 
are half a mile apart but 
worlds away because 
FORTIFIED Commercial™ 
changed how families living 
in the units on the right 
would recover.
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This funding is just the start 
and is tagged to recovery 
dollars from the 2016 Baton 
Rouge floods. Disaster 
funding follows years 
behind the actual disasters 
themselves. FORTIFIED is 
pre-positioned to be the 
dominant hurricane and 
wind-resilient construction 
method used going forward. 
If Alabama was the test 
case, Louisiana is the proof 
point. Additional FORTIFIED 
projects underway include 
another $60 Million for 
the enormous residential 
relocation projects of Isle de 
Jean Charles in Terrebonne 
Parish and Pecan Acres, 
soon to be Audubon Estates, 
outside Baton Rouge. Both 
will meet FORTIFIED Home™ 
standards.
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














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















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  
 

 
 

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






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




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





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
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





















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Many jurisdictions 
have begun integrating 
FORTIFIED into their 
building codes. �������	
of the jurisdictions in Mobile 
and Baldwin counties in 
Alabama have adopted 
the Coastal Construction 
Code Supplement.
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communities and residents.
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Fairhope, Alabama, 
has adopted the Code 
Supplement. Because the 
municipality’s building 
codes included FORTIFIED 
technical recommendations, 
Construction and Demolition 
Debris (C&D) after Hurricane 
Sally was ��������of the 
total debris generated by 
Hurricane Sally, or $243,008 
out of 8.1 M.

Adoption has many benefits, 
including the reduction of 
losses during severe weather 
events, significantly reduced 
damage, and lowered 
insurance costs. A study was 
sponsored by the Alabama 
Center for Insurance 
Information and Research 
(ACIIR), Culverhouse 
College of Commerce, 
and The University of 
Alabama. This study focused 
on FORTIFIED’s impact 
on home resale value. It 
was found that having a 
FORTIFIED designation 
increases the value of a 
home by ��������� 












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













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Orange Beach, Alabama, 
was one of the first 
communities to adopt 
Smart Home America’s 
Coastal Construction 
Code Supplement in 2012. 
The Code Supplement is 
adopted, in full, as part 
of their building code 
ordinance. Since adoption, 
over 2,000 designated 
FORTIFIED homes 
(December 2023) have been 
built in Orange.
The Code Supplement 
ensures all new construction 
and re-roofs are built to 
the FORTIFIED Home 
standard and have greater 
resilience to severe weather. 
However, it is voluntary to 
designate (certify) a home 
as meeting the FORTIFIED 
Home standard using a 
third-party FORTIFIED 
Evaluator. A designation 
allows property owners to 
take advantage of insurance 
premium reductions and tax 
incentives.
To further incentivize 
FORTIFIED and other cost-
saving construction methods, 
such as Energy Star, the 
municipality will reimburse 
permit fees for properties 
that meet these standards.





















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
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

























3. Planning the Work of the Plan






































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
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Those getting paid to 
create the plan, which 

most likely includes the 
consultants.
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The jurisdictional employees, 
elected off icials and others 

responsible to approve, adopt or 
in some way implement the plan.

���������
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The people that have 

something ‘at stake’ to 
gain or lose from the 

plan.




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



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





����
���������	���
��
���
�������	����
��
�
���������

All three of the pilot 
jurisdictions hired a 
consultant to do most of the 
work of the plan. In fact, one 
lesson learned was that all 
three of the jurisdictional 
planning directors were 
already stretched thin and 
were accustomed to having 
consultants do the majority 
of the work for this type of 
project. 

For St. John the Baptist 
Parish and Willacy County, 
the consultants already had 
well-established working 
relationships with the 
planning director, which 
gave the consultants a head 
start and helped the plan 
focus on the jurisdiction’s 
most important housing and 
climate-risk issues. 

Such a relationship helps 
off set the inherent limitation 
of consultants working too 
independently and leaving 
the work to engage other 
jurisdictional departments 
and elected leaders to 
be done by the planning 
director after the plan is 
completed.
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







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

Figure 3.1. Template Timeline Guide
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Create the Planning Team with three groups

Compile existing related plans

Project kickoff , planning team orientation, first community education 
eff ort

Establish workplan, determine overall goals, plan community outreach

Produce Existing Housing Assessment

Review findings of Existing Housing Assessment

Create the Housing Land-Use Vision Plan

Create drafts of Damage and Loss Reduction Plans

Review and get input on Damage and Loss Reduction Plan

Organize expanded planning team for Disaster Recovery Housing Plan

Produce draft of Disaster Recovery Housing Plan

Review and get input on Disaster Recovery Housing Plan

Produce Strategic Funding Plan

Initiate long-term Community Education Activities

Develop and compile Resilient Housing Plan Recommendations

Review and get input on Resilient Housing Plan Recommendations

Complete Final Plan

Present Final Plan
















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3.1 Who in your jurisdiction is or could be the plan champion? It might help to ask: who is already 
promoting resilience; who suggested doing a Resilient Housing Plan?

3.2 Who is the plan leader? Who has the authorized position to speak for the merits of the plan 
and to move the plan forward? The plan leader might not be the plan champion at first. He 
or she might need to be engaged in the planning process to understand and take ownership 
of the goal to achieve resilient housing so he or she can eff ectively promote the plan into the 
future.

3.3 In recent years what was the jurisdiction’s most successful planning eff ort? What lessons can 
be learned from such previous planning eff orts?

3.4 What opposition to planning in general has come up in recent planning activities?

3.5 What opposition might come up to resilient planning, especially with land-use policies that 
aff ect development? 

3.6 What other planning projects will be going on concurrent with the Resilient Housing Plan?

3.7 Are there any overlaps in activities or decisions with such other planning projects?

3.8 What is your jurisdiction’s plan to appoint or organize members to oversee the Resillient 
Housing Plan? 

3.9 What is the expected involvement of elected off icials?  At what point and how often would the 
jurisdictional elected off icials need to be informed and updated on the plan?

3.10 What is the process of review and approval if the Resilient Housing Plan is expected to 
be off icially adopted at the same level of authority of other jurisdictional plans such as a 
jurisdiction’s Comprehensive Plan?

3.11 What is your jurisdiction’s plan to better inform and advocate for areas of high social 
vulnerability? 

3.12 Will there be changes to the elected off icials during the planning period? What is your 
jurisdiction’s plan to inform and update any new elected off icals? 

3.13 Will your jurisdiction maintain the Resillient Housing Plan Committee(s) after the completion 
and implementation of the plan? 

3.14 Does your jurisdiction have a plan in place to further grow and adapt the Resilient Housing 
Plan after the completetion and implementation of the plan? What does this plan look like to 
your jurisdiction? 





3.9 Will the jurisdiction hire a consultant to be part of the project team? If so what will be the role 
of the consultant?

3.10 In considering a consultant, is the consultant already experienced in resilience related work?

3.11 In considering a consultant, what is the GIS capability of the consultant? Will the jurisdiction 
provide relative housing data to the consultant or will gathering data be included in the 
consultant’s work?

3.12 In considering a consultant, is it possible to use a consultant that is already familiar with the 
jurisdiction? For example, who was the consultant that worked with the jurisdiction on the 
most recent Comprehensive Plan?

3.13 In considering a consultant, will it be the role of the consultant to plan, organize and run 
community and stakeholder outreach activities? If so, how will they decide who to include?





4. Overview of the Resilient Housing Plan











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



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










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


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:  





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 






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




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
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


































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a publication from the 
American Planning 
Association (2021), describes 
methods for planners to 
ensure their communities’ 
plans are consistent and 
aligned.

See: Plan Integration for 
Resilience Scorecard (PIRS) 
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

5. Existing Housing Assessment































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CHARM workshop in Willacy County, Texas









• 
• 
• 
• 
• 
• 
• 







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Diagram of the layered basemap for the Existing Housing Assessment.
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




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Flood Insurance Rate Maps 
(FIRMs) are available online 
at FEMA’s Map Service 
Center. 
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��is a New 
National Precipitation 
Frequency Standard, 
see Appendix E for more 
information.
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









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Hurricane intensities are 
reported by the National 
Hurricane Center, according 
to the Saff ir-Simpson 
Hurricane Wind Scale. This 
scale is used by hurricane 
forecasters, local and federal 
agencies responsible for 
evacuation of residents, long-
range disaster planners, and 
the news media. The scale 
contains five (5) categories of 
hurricanes and distinguishes 
them based on wind speed 
intensity. The wind speeds 
used in the Saff ir-Simpson 
Hurricane Wind Scale 
are defined in terms of a 
sustained wind speed with a 
1-min averaging time at 33 ft 
over open water. The ASCE-7 
standard uses a 3-s gust 
speed at 33ft above ground 
in Exposure C (defined as the 
basic wind speed and shown 
in the wind speed maps).

St. John the Baptist Parish Flood Risk mapping

Wind hazard mapping using the ASCE Hazard Tool (���	�������������
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





























#��	������	��������

�������	
�
�
�����
���
�����������

��
��������
���������
��
����are FEMA’s 
accepted standard for 
determining wind force. 
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Slab-on-grade foundation Pier foundation with crawlspace Elevated foundation
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FEMA Floods & Maps 
webpage for Managing 
Floodplain Risk Site falls 
under Floods & Maps 
category, accessing brief 
background and helpful 
resources for managing 
floodplain risks. Resources 
including Community 
Engagement Prioritization 
and Community 
Assistance for State, 
and Intergovernmental 
Collaboration are provided. 

FEMA guide on Floods & 
Maps, including Floodplain 
Risk Management, located 
at: 
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














Social Vulnerability Index 2016 for Willacy County. Created by Texas Target Communities under Texas 
A&M University.







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The SVI uses U.S. Census 
Bureau data to determine 
the social vulnerability of 
every census tract (census 
tracts are subdivisions 
of counties for which the 
Census Bureau collects 
statistical data). The SVI 
ranks each tract on 14 social 
factors, including poverty, 
lack of vehicle access, and 
crowded housing, and 
groups them into four related 
themes. Each tract receives 
a separate ranking for each 
of the four themes, as well as 
an overall ranking.



 
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1.1 What would simplified flood boundaries look like for your jurisdiction that clarify the hazard into high, 

medium and low risk?

1.2 What areas of your jurisdiction that are not in FEMA flood zones have a history of flooding?

1.3 How will sea level rise aff ect future flooding?

1.4 Are there isolated areas of flooding that are not caused by tidal or river flood but are caused by rain 
and inadequate storm drainage infrastructure that are not included in FEMA flood maps?

1.5 How has increased development aff ected flood hazards?

1.6 What do the Basic Wind Speed Maps in ASCE-7 show for your jurisdiction? For example, you may 
choose to map areas in the wind hazard zone at or above basic wind speeds of 110 mph, or above 130 
mph.

1.7 Identify areas at higher risk for any other hazards that may aff ect your jurisdiction (e.g. wildfires, hail).

%�� �
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2.1 What is the history of building code implementation for your jurisdiction? For example, what was 

the year a basic building code was implemented? What was the year high wind requirements were 
implemented (generally the use of ASCE-7)?

2.2 Has your jurisdiction implemented building standards with requirements above high wind 
requirements?  If so, what year were such standards implemented?

2.3 With the years of code implementation in mind, what is the average age of the housing units in 
diff erent parts of the jurisdiction, which correspond to the house’s expected wind resistance?

2.4 Considering flood vulnerability, what is the typical house foundation for diff erent parts of the 
jurisdiction?  i.e. slab on grade, conventional pier foundation that raises the house around 30 inches, 
or elevated foundation to meet FEMA base flood elevation?

2.5 Considering the economic impact of housing loss, what is the average size of the houses in diff erent 
parts of the jurisdiction?  i.e. small, medium, large?

2.6 What parts of the jurisdiction allow manufactured homes?





2.7 Are some areas or subdivisions at a greater risk for tree hazards? For example, in newly developed 
neighborhoods that have been recently cleared of forest while conserving more mature specimens 
(which are at greater risk of falling due to the clearing of the surrounding forest).
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3.1 What does a map of household social and economic vulnerability show for your jurisdiction?

3.2 Are there vulnerable communities that exist within your jurisdiction that may not be represented in 
Census tract based mapping applications?





6.  Housing Land-Use Vision Plan



































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CHARM workshop in Willacy County, Texas
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An eff ective way to make 
sure the land-use vision 
planning work does not 
get bogged down in overly 
specific concerns is to make 
the decision-making move 
quickly by doing the work as 
a planning charrette.

For example, the charrette 
could utilize a sort of 
game activity in which the 
members of the Decision-
Making Group are given 
a stack of tokens to 
place on the map, where 
tokens represent a target 
number of housing units to 
distribute throughout the 
jurisdiction.  These numbers 
would be compared to the 
existing numbers of units 
to determine where added 
housing is desirable and 
where reduced housing is 
better.

















 

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“It is critically important for 
planners, public off icials, and 
the community at large to 
understand the mechanisms 
of destruction embodied in 
the multi-hazard risks that 
aff ect their area, and to take 
the appropriate land-use 
planning steps to minimize 
vulnerability and maximize 
resilience...Planners also 
need to be cognizant of 
situations where preserving 
open space at a site may 
be a better alternative than 
allowing development.” Visit 
the website below for more 
information about Land Use 
and resilience.
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Over 500 hazard mapping 
tools and datasets are also 
available within this site.
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 
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6.1 What lessons were learned from the Existing Housing Assessment?

6.2 What land elevations are the approximate dividing lines between high, medium and low flood risk?

6.3 What is the projected increase in housing described in the jurisdiction’s comprehensive plan?

6.4 What parts of the jurisdiction are currently growing?

6.5 Are there planned infrastructure projects that might change the current development environment?

6.6 What part of the jurisdiction has the highest housing density? 

6.7 Has your jurisdiction adopted a policy that allows Accessory Dwelling Units (ADU’s) to be placed on 
individual parcels of land? 

6.8 Has your jurisdiction adopted a policy that allows for more-mixed use structures to be placed in a more 
centralized area of the community? 

6.9 How can your jurisdiction promote or incentivize the community to build a more dense, neighborhood 
placemaking, resilient community? 

6.10 Are there plans to change any boundaries that will aff ect the jurisdiction?

6.7 Where is the land with the lowest flood risk?

6.8 What undeveloped land has been or perhaps should be designated as protected natural environment?

6.9 How does your jurisdiction envision using this plan to correspond with your current and future 
comprehensive plans? 





7.  Housing Land-Use
 Damage and Loss Reduction Plan








































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The land-use plan is probably 
the most controversial work 
of the Resilient Housing 
Plan, because it has 
direct impact on current 
property owners, future 
developers and residents in 
the community.  Any plan 
that leads to relocations, 
increased density, and the 
change of housing type will 
impact the existing residents 
and will lead to a change in 
the demographic makeup of 
the community.  The process 
should include open and 
considerate discussions 
about property value and 
gentrification.
The challenging reality is 
that increased resilience 
will increase the cost of 
construction so without 
financial assistance housing 
aff ordability will suff er and 
gentrification will occur. 
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Missing Middle Housing Types. Source: Opticos Design, Inc (2020). Missing Middle Housing. 
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

















Development of low-risk 
sites

Rehabilitate aging housing in 
Reserve and Edgard

Direct grant funding toward rehabilitating 
aging housing that is outside of the SFHA in 

Reserve and Edgard
Grants Dept.

Development of low-risk 
sites

Improve the transportation to 
the West Bank

Pursue the reinstatement of ferry services to 
the West Bank of the Parish

Planning and Zoning Dept. and 
State DOTD

Development of low-risk 
sites

Promote development of new 
housing stock on the West 
Bank

Amend the zoning map to add medium and 
high-density residential districts on the West 

Bank
Planning and Zoning Dept.

Development of low-risk 
sites

Transportation on the West 
Bank

Expand connectivity between Hwy. 3127 and 
Hwy. 18

Capital Projects Dept + State 
DOTD

Development of low-risk 
sites

Provide Transportation 
Infrastructure to the West 
Bank

Expand bus services within areas on the West 
Bank

Capital Projects Depart + State 
DOTD

Development of low-risk 
sites

Encourage in-fill development 
in Reserve and Edgard

Conduct land use studies to consider if 
zoning districts in Reserve and Edgard 
could reduce lot width, depth, or area 

requirements

Planning and Zoning Dept.

Development of low-risk 
sites

Encourage multi-family 
residential development

Conduct a zoning study to consider allowing 
2-family through 6-family multifamily sites or 
larger unit sites to be constructed “by-right” 

in existing commercial zoning districts.

Planning and Zoning Dept.

Development of low-risk 
sites

Conduct West Bank zoning 
and infrastructure assessment 

Conduct a zoning study and infrastructure 
assessment of the West Bank industrial sites 

and undeveloped non-residential sites

Planning and Zoning Dept., 
Utilities Dept., Public 
Works Dept., and Economic 
Development Dept.

Development of low-risk 
sites

Increase commercial 
amenities on the West Bank

Conduct a market study to support targeting 
commercial sites to Highway 3127

Economic Development and 
Planning & Zoning Depts.

RESILIENCE 
FACTOR GOAL POLICY / PLAN / INTERVENTION RESPONSIBLE ENTITY

Flood retention Preserve vital retention areas Identify nonprofit entities to purchase 
retention areas Planning and Zoning Dept.

Flood retention
Preserve vital retention areas Facilitate transfers and purchases of 

retention sites
Planning and Zoning Dept. and 
Nonprofits

Note: LWI program has funded similar projects in East Baton Rouge Parish

Flood retention Build retention areas
Construct retention areas along the East-
West Canal and pumps into the wetlands 

north

Public Works Dept., DOTD, 
CPRA, LDWF, DEQ, USACE, EPA

Limit development in 
high-risk areas

Preserve high risk areas from 
development

Repeal “paper subdivisions” in high-risk 
areas

Parish Council, leadership, and 
Planning and Zoning Depts.

Limit development in 
high-risk areas

Preserve wetlands from 
development

Expand ECD zoning to areas that are 
functioning as wetlands Planning and Zoning Dept.

Drainage system 
improvements

Improve ditch and channel 
conveyance

Attain funding for a ditch and channel 
maintenance program Public Works and USDA NRCS

Drainage system 
improvements

Require development to fund 
infrastructure improvements Adopt an impact fee ordinance Public Works and Planning and 

Zoning Depts.

Drainage system 
improvements

Raise revenue for drainage 
system improvement projects Repeal ITEP tax exemptions Economic Development and 

Finance Depts.

Drainage system 
improvements

Reduce impoundment in the 
drainage system

Coordinate directly with rail lines to clear 
culverts Public Works Dept.

Drainage system 
improvements Build retention areas Build retention areas in Garyville and install 

pumps to retention areas
Public Works Dept., DOTD, 
CPRA, LDWF, DEQ, USACE, EPA

Drainage system 
improvements

Conduct Repetitive Loss 
Area Analyses and consider 
which RLAA areas will have 
remaining flood risk post-
WSLP levee construction

Produce additional Repetitive Loss Area 
Analyses in the vicinity of Marigold St. in 

Mt. Airy, Homewood Place in Reserve, and 
Riverland Heights in LaPlace

Planning and Zoning Dept.

Note: Points will support higher Parish CRS score and improved classification

 





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7.1 Where does current zoning exclude or limit housing?  Does such exclusion limit housing from places that 
are low flood risk?

7.2 Are there undeveloped areas that are low flood risk and would be good for housing development?  Do 
these undeveloped areas have natural environments that should be conserved either for storm water 
management of natural habitat preservation?

7.3 For newer, partially developed districts, how does current density relate to the degree of build-out? How 
much housing would be added with complete build-out following the current typical lot size and housing 
type?  How much housing could be added with a change in lot size or housing type?

7.4 For older districts that have lost housing, how does current density relate to vacant lots? How much 
housing would be added with infill redevelopment following the current typical lot size and housing type?  
How much housing could be added with infill redevelopment of a change in lot size or housing type?

7.5 For established single-family housing districts, are accessory dwelling units (ADU) allowed?  If so how 
many lots have more than one dwelling unit.  How many more ADUs could be added to increase density?

7.6 If the density of districts that are built out is low due to large lots, where can new, multi-unit housing be 
introduced within or adjacent to the district, perhaps in mixed-use, commercial corridors?

7.7 In areas zoned with both commercial and housing, what is the mix of uses?  How much more housing can 
be added in commercial zones?

7.8 How much housing is currently in downtown?  What is the make-up of down-town housing?  How does 
the amount of downtown housing compare to the market demand?

7.9 What is the extent of waterfront districts?  What is the makeup of housing in waterfront districts?  Can 
more be added?

7.10 How will existing communities be impacted by the plan? Is there an indirect outcome of gentrification that 
may occur as a result of the plan? What is the market value of target areas in the plan?





8. Housing Construction
Damage and Loss Reduction Plan





























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Figure 7.1  Willacy County, Texas (Demonstrating how diff erent building codes fair during a storm)
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• US Department of 
Housing and Urban 
Development - HUD

• US Department of 
Homeland Security 
- FEMA: FORTIFIED 
is directly referenced 
in ������()%*�+�
��
���������,���������
������
��	��&�����
��

• US Small Business 
Administration - SBA

• US Department of 
Agriculture - USDA

• Fannie Mae
• Freddie Mac
• Federal Home Loan 

Bank





Structural mitigation Elevate homes at risk of 
flooding Provide funding for home elevations Grants Dept.

Structural mitigation

Elevate homes at risk of 
flooding

Administer home elevation programs with 
no homeowner match required Grants Dept. 

Note: 1) Identify CDBG no-match funding available OR combine FEMA HMGP or BRIC application with a non-federal or 
CDBG source to fund the match, 2) Maintain a running list of sites where property owners have expressed interest in 

the program

Structural mitigation

Elevate homes at risk of 
flooding

Create a revolving fund to provide parish-
administered home elevations to RL, SRL, 

and below BFE sites in the SFHA

Planning and Zoning Dept. and 
Grants Dept.

Note: 1) Pilot use of funds for the Parish to State and Federal partners before an active disaster, 2) Draft program 
policy highlights and identify program administrative duties, and coordinate such offices with State or Federal 

partners.

Building practices

Implement additional 
low impact development 
standards

Adopt a fill limitation Planning and Zoning Dept. and 
Council

Note: Points will support higher Parish CRS score and improved Classification

Building practices Replace aging mobile homes 
with resilient housing

Implement a program to replace aging 
mobile homes with new FORTIFIED 

construction homes
Grants Dept. and State OCD

RESILIENCE 
FACTOR GOAL POLICY / PLAN / INTERVENTION RESPONSIBLE ENTITY

Building practices Permit new housing units via 
ADUs

Amend ordinances to enable the 
construction of accessory dwelling units in 

appropriate residential districts
Planning and Zoning Dept. 

Building practices Promote public education on 
wind standards

Hold a training and education session 
featuring SCPDC to educate elected officials 
about wind standards and enforcement of 

the building code

Planning and Zoning Dept.

Building practices FORTIFIED Construction 
Training

Coordinate with the State of Louisiana 
or Regional entities to host workforce 

development programs that result in more 
licensed contractors who are trained in 

FORTIFIED construction

Economic Development Dept. 
and Planning and Zoning Dept., 
and Home Builders Association

Building practices Train contractors in pier and 
piling foundation methods 

Coordinate with the State of Louisiana 
or Regional entities to host workforce 

development programs that result in more 
licensed contractors specialized in pier and 

piling home foundation methods

Economic Development Dept. 
and Planning and Zoning Dept.

Building practices Train and license more 
contractors in home elevation

Coordinate with the State of Louisiana 
or Regional entities to host workforce 

development programs that result in more 
licensed contractors with specialized 

licensing in home elevation

Economic Development Dept. 
and Planning and Zoning Dept.















 




 
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1.1 What percentage of your houses are in the 100-year flood zone?  Of those in the flood zone, what 

percentage do not meet the FEMA base flood elevation requirements?

1.2 What is the age of your existing housing compared to the years for changes in the jurisdiction’s building 
code?

1.3 What vulnerabilities were revealed in the most recent storm event?

1.4 Are there neighborhoods that suff er from repeated flood from rain events?

1.5 What common housing issues are the concern of the jurisdiction’s flood plain manager that could have 
an impact of the Community Rating System score?

1.6 Are there neighborhoods in your jurisdiction that have low property value and are showing the eff ects of 
disinvestment?

'�� ����	�����
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2.1 Are your building safety and hazard risk reduction standards and codes supported by law and 

enforced?

2.2 How well or often are the building safety codes updated or adopted?

2.3 What building code is currently used by the jurisdiction?

2.4 Would an updated building code result in stronger and more protected structures?

2.5 Do local builders understand the high-wind design requirements of the ASCE-7 referenced in the 
building code?

2.6 Do your code off icials and building inspectors understand the high-wind design requirements of the 
ASCE-7 referenced in the building code?

2.7 Do your building inspectors know what to look for and enforce for continuous load path framing, 
anchors and straps?

2.8 Do your building inspectors know what to look for and enforce for roof and wall sheathing layout, 
nailing, and blocking?





2.9 Does your jurisdiction have a certified flood plain manager?

2.10 Is your jurisdictional leadership familiar with FORTIFIED construction? 

2.11 Do you have a roofing permit process? If not, what would it take to establish such a process?

'��� �
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3.1 Are local or regional builders familiar with FORTIFIED construction?  Are local or regional housing 

developers marketing FORTIFIED Homes or another standard above the building code?

3.2 Do your building inspectors understand the requirements of FORTIFIED construction and the need to 
coordinate with the FORTIFIED Evaluator?

3.3 Are there local contractors that are experienced at moving houses or raising houses with rebuilt 
foundations to meet the FEMA base flood elevation requirements?

3.4 Do insurance companies that cover the jurisdiction understand FORTIFIED construction and do they 
off er reduced premiums for FORTIFIED certified houses?

3.5 Do community leaders and policy makers within the jurisdiction understand FORTIFIED construction and 
what are their questions or concerns as to how it may aff ect citizens? 

3.6 Do your citizens understand FORTIFIED construction and what benefits stem from the program, 
coupled with the costs they may incur on the front end of construction, and savings on insurance after 
construction, over time? 





9. Disaster Recovery Housing Plan

FEMA’s Sheltering and Housing Phases
















 
 
 
 





















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The 
�--�
��#��������
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�
��,���������
&�����
���	
���
��	����������
�#���-��(U.S. Department 
of Commerce, National 
Institute of Standards and 
Technology. 2015.) “off ers an 
approach to help
communities integrate all of 
their community plans
through community 
resilience planning and 
goals. The NIST Guide is 
based on the experience and
expertise of community 
off icials who have led
planning for and responses 
to hazard events, as well
as technical experts actively 
engaged in improving
resilience across the country.”















• 
• 


• 


• 
• 
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












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1 


2 

3 


4 


5 


6 






 


Name of Org: 

Willacy County Housing Authority 
Come Dream Come Build (CDCB)
Building Community Workshop 

(bcWorkshop)

Advocacies, Non-profits, Local 
Business

Food Bank of Rio Grande Valley, Inc. 
Loaves & Fishes

Communities Against Substance 
Abuse (CASA)

Willacy County Coastal Literacy 
Program and Resource Center
Texas A&M AgriLife Extension 

program

Area Agency on Aging

It's Time Texas
American Legion

Raymondville Lions Club
Willacy County Veterans Office L. 

Nejera VCSO
Rotary Club of Willacy County

HEB Grocery Store

Economic Development

Port Mansfield Chamber of Commerce

Raymondville Chamber of Commerce
City of Raymondville Economic 

Development Corp
Raymondville Workforce Solutions

Rio Grande Valley LEAD
Raymondville Facebook Sales

Regional Small Cities
Lower Rio Grande Valley Development 

Council

Disaster Response/Recovery
Habitat for Humanity

American Red Cross of South Texas
Rio Grande Valley Empowerment 

Zone
Texas A&M Engineering Extension 

Service (TEEX)
Team Rubicon

Faith-based
First United Methodist

A B C D E F G H I J K L M N O P Q R S T U
X
X

X

X X
X X X

X X

X X X X X

X
X 

(DAR) X X X X X

X X X
X X X

X X X X
X X X X

X X X
X X X X X X X
X X X X X X

X X X X X
X X X X X

X X X X
X X X X
X X X
X X
X X X X X

X X X X X X X X

X X X X X X
X X X X X X

X X

X X X X X X
X X X X X X

X X

A Community Outreach and Engagement
B Disaster Relief ($$)
C Disaster Response
D Disaster Education
E Shelter? 
F Repair/Rehabatation 
G New Build/Rebuild

H Home Buying Guidance 
I Home Financing
J Business Financing
K Rent/Utility Support
L Food Assistance
M Grant/low interest loan
N Job Training/Career Development

O Youth Education
P Elder Care/Support Programs
Q Tourism
R Data Access
S Economic Development
T Marketing/Recruiting
U Public Health

Services Off ered by Community Organizations, Willacy County





C#��$616"/,�,/��?/,D�!�(6$8*�7�18

��
�������������
��
9.1 Who are the lead agencies for disaster housing solutions?

9.2 Does such exclusion limit housing from places that are low flood risk?

9.3 What entities have regulatory or legislative responsibilities for disaster housing within the jurisdiction?

9.4 What codes and ordinances (e.g., placement of temporary housing units, distance from roadways, multiple 
temporary housing units on property, zoning, local flood damage prevention ordinances) may need to be 
waived or suspended to support temporary housing solutions?

9.5 What is the homeless population in the jurisdiction? Are there plans for sheltering or housing them 
following a disaster?

9.6 What portion of the community receives pre-disaster housing assistance?

9.7 Does the jurisdiction have temporary housing resources (e.g., temporary housing units, trailers)?

9.8 Are agreements in place for temporary housing solutions (e.g., with neighboring jurisdictions, colleges, 
hotels)?

9.9 Can building codes or zoning ordinances be waived to create additional temporary housing solutions? If 
so, what is the process for that?

9.10 Does the jurisdiction have an inventory of potential areas that could support group sites? 

9.11 Does the jurisdiction have an inventory of available commercial parks and pads for lease for manufactured 
housing units and recreational vehicles?

9.12 Has the planning team considered the housing needs of recovery workers and volunteers?

9.13 Can the jurisdiction streamline, simplify and expedite building permit applications and inspections?

9.14 What accessible communications channels have been identified to relay disaster housing information?

9.15 Has disaster-housing-related messaging already been developed within the jurisdiction?

9.16 Who is responsible for releasing information to the public within the jurisdiction?

9.17 What community organizations can help amplify housing-related messaging? 

9.18 Does the jurisdiction have a website or social media presence to convey disaster-related housing 
information? If not, will one be established? Who will establish, maintain and update it? 





10. Stakeholder and Community            
 Education







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St. John the Baptist Parish 
Resilient Housing Plan Team 
created and administered 
a digital and paper survey 
parish-wide and promoted 
the survey at numerous 
events to gather residents’ 
input on housing and land-
use issues.  The events 
included the use of maps 
to show flood risk and 
housing locations, as well 
as specific questions and 
examples of housing types 
to gather insight on cost 
and challenges of housing. 
The survey, as part of the 
community engagement, 
and the survey results, as 
part of the planning report, 
were helpful in emphasizing 
the public awareness and 
concerns relative to resilient 
housing.
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The Willacy County Planning 
Team collaborated with Texas 
A&M AgriLife Extension staff  
from the Texas Community 
Watershed Partners to put 
on a CHARM (Community 
Health and Resource 
Management) workshop to 
understand land uses, and 
work with decision makers 
to identify ideal locations 
for new development. The 
CHARM workshop enabled 
stakeholders to visualize 
climate-related land-use 
factors with a table-top 
scenario planning activity.

Community meeting in St. John the Baptist Parish
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























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The Coastal Resilience Index 
(CRI) is a self-assessment 
tool developed by the 
Mississippi-Alabama Sea 
Grant Consortium and 
NOAA’s Coastal Storms 
Program. To complete the 
index, community leaders 
get together and use the 
tool to guide discussion 
about their community’s 
resilience to coastal hazards.  
St. John the Baptist Parish 
participated in a CRI Self-
Assessment exercise as part 
of the Resilient Housing 
Plan activities to consider 
housing within the larger 
community resilience context 
of infrastructure and systems 
such as transportation, 
business, and social systems.
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Learn about disaster 
resilience, the FORTIFIED 
construction programs, 
property mitigation, building 
codes, insurance, and how 
they benefit homeowners, 
businesses, and the 
community. 
Smart Home America is 
a Continuing Education 
provider for Insurance 
Producers, Contractors, 
Roofers, and Real Estate 
Agents. In-person, online, 
and virtual course options 
are available. CE course 
options for ICC, AIA, and 
APA are off ered.

smarthomeamerica.org/
education





 



Selected examples of strategies proposed in St. John the Baptist’s Community and Stakeholder Education Plan.




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10.1 Who are the community advocate organizations in the jurisdiction?

10.2 What other community advocate organizations in the jurisdiction can be identified for help?

10.3 What existing policies has your jurisdiction created for community engagement?

10.4 What existing policies has your jurisdiction created for community education?

10.5 What are potential identifiable constraints the jurisdiction may find when working with the 
community advocate organizations?

10.6 Will the community advocate organizations all see the plan with the same perspective?

10.7 What is your jurisdiction’s plan to have these various organizations come to agreement on the 
general  vision?

10.8 Should your jurisdiction have more than the three (3) suggested meetings with the community 
advocate organizations? 

10.9 How does your jurisdiction plan to inform the community and community advocate groups of the 
project and their participation?

10.10 How will your jurisdiction continue to engage and educate the community and community advocate 
groups on Housing Resiliency once the project is completed? 

10.11 What is the jurisdiction’s vision for future assessments and plans regarding resilient housing?





11. Strategic Funding Plan



























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FORTIFIED is being funded 
directly and indirectly in 
multiple ways, including 
disaster recovery funding, 
state and regional grants, 
and non-profit organizations 
that promote and use 
resilient construction. 
• �)*+,-).+,��/01020�
�32+4�-*0,)�
strengthenalabamahomes.
com/

• �356460,0��3*)678��32+4�
�*3-*02�-*0,)
ldi.la.gov/fortifyhomes

• �35).��0*3/6,0��07+�
�32+�-*0,)�doi.
sc.gov/605/SC-Safe-
Home

• �)*+,-).+,�
35*��3379�
�3*).��0*3/6,0�-*0,)
strengthenyourroof.com/
Home/Policyholders

• �+:+*0/��32+��30,��0,;�
��	0//04��3*)676+:��5,:
fhlb.com/community-
programs/fortifiedfund 

• �	���	��<*3-*024
Lousiana Housing 
Corporation and the 
Off ice of Community 
Development, Iowa 
Economic Development 
[Derechio recovery], Texas 
GLO, Alabama HRAP 
program

• �016)0)�73*��520,6)8���
�016)0)��)*3,-�<*3-*02
habitat.org/impact/our-
work/home-construction/
habitat-strong 





 


Selected examples of sources proposed in St. John the Baptist’s Strategic Funding Plan.




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11.1 Who in the jurisdiction will oversee the grant and strategic funding processes?

11.2 What federal grants have been successfully used in the past?

11.3 What state grants have been successfully used in the past?

11.4 What foundation or corporate grants have been successfully used in the past?

11.5 What other federal grants are available to the jurisdiction?

11.6 What other state grants are available to the jurisdiction? 

11.7 What local advocacy groups can be identified as funding sources for these projects? 

11.8 Is your jurisdiction familiar with the following funding mechanisms?
• Community Development Block Grant Disaster Recovery Program (CDBG-DR)
• Building Resilient Infrastructure and Communities (BRIC)
• FEMA Pre-Disaster Mitigation Grant Program (PDM)
• U.S. Department of Agriculture Rural Development (USDA-RD)
• FEMA Public Assistance Grant Program

11.9 What federal or state grants have been out of reach for your jurisdiction in the past?  What 
are the reasons your jurisdiction was not able to apply for or qualify for the grants you did not 
receive?

11.10 Has a cost-benefit analysis been conducted on current disaster housing strategies?

11.11 Has your jurisdiction been successful coordinating your grant activities with other jurisdictions?

11.12 What other jurisdictions can be identified to coordinate your grant actvities with? 





Agreement

*All hazards

*All hazards

Fund
*Flood

*Flood
*Wind

NOAA
*Flood

NOAA
*Flood
*Wind

*All hazards
through

  






Agreement

*All hazards

*All hazards

*All hazards

*Drought

*All hazards

*Flood

Grants

*All hazards





Agreement

Grant

*All hazards

*All hazards

*All hazards

*All hazards

*Flood

*All hazards





Agreement

*All hazards

Grants
*Flood

*All hazards

*All hazards





Agreement

*All hazards

*All hazards

*All hazards

*All hazards

*All hazards

*All hazards

Grants

NOAA
*All hazards

*All hazards

*Flood





Agreement

*All hazards

*All hazards

Guarantees
*All hazards

*All hazards

*All hazards

*All hazards

*All hazards





Agreement

*All hazards

*All hazards

Grants
*Drought

*Drough

*All hazards



Appendix



  
  
  

  

  

  
  

  

  

  

  
  

  

  

  

  

  

  

  

  




 
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Three pilot jurisdictions were selected from a competitive application process to be award-
ed a grant to use the draft of the Resilient Housing Plan Guide to do a resilient housing 
plan for their jurisdiction.  The three jurisdictions are the Municipality of Foley Alabama, St. 
John the Baptist Parish in Louisiana and Willacy County in Texas.  The three jurisdictions 
are notably diff erent in size, population and demographics.  However, they all share similar 
fl ood and wind hazards as well as housing demands that are impacted by climate related 
risks.  The following pages briefl y present the three Resilient Housing Plans with a short 
summary and the table of content for each plan.
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

Enhanced Roof Deck Attachment
Doubles the uplift capacity of the roof deck
*  Use 8D Ring-shank nails instead of smooth shank 
*  Nail with tighter spacing than typical code requirements

Sealed Roof Deck
If roof cover is lost, will reduce water-intrusion, by up to 95%
*  Using flashing tape plywood over all seams and install 30# roof felt
*  Use a self-adhered membrane over the entire deck, or
*  Two layers of 30# roof felt

Locked Down Edges
Minimizes risk of wind getting under roof edge causing significant roof cover loss
*  Use minimum 26 gauge drip edge 
*  Install drip edge over underlayment and with tighter nail spacing 
*  Use either a fully-adhered starter strip or set starter in 8” wide mastic 

Impact Resistant Shingles (optional)
IBHS research shows these shingles outperform typical Class 4 shingles
*  Install shingles rated “Excellent” or “Good” on the IBHS rating scale 

FORTIFIED Home is a voluntary, beyond-code construction program designed to help people 
protect their homes from severe weather.  Centered around a standard that requires a series of 

science-backed construction and reroofing upgrades, the program also includes access to 
trained contractors and an independent, third-party verification system.  

         Upgrading to the FORTIFIED HomeTM High Wind Standard

BECAUSE EVERY FAMILY
DESERVES A STRONG HOME





All requirements of FORTIFIED Roof plus

Pressure Rated Garage Doors
Keeps storm pressure from breaching garage door and causing significant 
failures such as blown-out walls and collapsed roofs 
*  Garage doors must be pressure-rated and installed per the manufacturer instructions 

Chimney Bracing
Keeps chimney framing attached, protecting home from significant water-intrusion 
*  Blocking between roof members around chimney required 
*  Metal connectors at corners to resist chimney overturning 

Gable End Bracing and Sheathing
Reduces chance of gables flexing or collapsing due to storm winds and pressures  
*  Additional bracing required for gables over 3’ tall
*  Gable ends must be sheathed with a structural sheathing such as 7/16" wood  
    structural panels

All requirements of FORTIFIED Roof and Silver plus

Continuous Load Path
Properly designed roof-to-wall, story-to-story, and wall-to-foundation connections 
keep the home intact while it withstands wind pressures from severe storms
*  Design of a continuous load path from roof to foundation required
*  Compliance forms must be completed to confirm proper design and installation 

www.fortifiedhome.org





Enhanced Roof Deck Attachment
Doubles the uplift capacity of the roof deck
*  Use 8D Ring-shank nails instead of smooth shank 
*  Nail with tighter spacing than typical code requirements

Sealed Roof Deck
If roof cover is lost, will reduce water-intrusion, by up to 95%
*  Using flashing tape plywood over all seams and install 30# roof felt
*  Use a self-adhered membrane over the entire deck, or
*  Two layers of 30# roof felt

Locked Down Edges
Minimizes risk of wind getting under roof edge causing significant roof cover loss
*  Use minimum 26 gauge drip edge 
*  Install drip edge over underlayment and with tighter nail spacing 
*  Use either a fully-adhered starter strip or set starter in 8” wide mastic 

Impact Resistant Shingles (optional)
IBHS research shows these shingles outperform typical Class 4 shingles
*  Install shingles rated “Excellent” or “Good” on the IBHS rating scale 

Wind & Rain-Resistant Attic Vents
These vents are tested and rated to keep both wind and water out  
*  Roof vents must be TAS 100(A) rated 
*  Gable end vents must be either TAS 100(A) rated or have removable shutters per 
   FORTIFIED requirements

FORTIFIED Home is a voluntary, beyond-code construction program designed to help people 
protect their homes from severe weather.  Centered around a standard that requires a series of 

science-backed construction and reroofing upgrades, the program also includes access to 
trained contractors and an independent, third-party verification system.  

         Upgrading to the FORTIFIED HomeTM Hurricane Standard

BECAUSE EVERY FAMILY
DESERVES A STRONG HOME



All requirements of FORTIFIED Roof plus
Impact Protection for Windows and Doors
Protects openings from debris impact and  keeps storm
pressure from entering a home   
*  All windows and doors must be impact rated or have a 
   qualified opening protection system 

Impact and Pressure Rated Garage Doors
Keeps storm pressure from breaching garage door and causing significant 
failures such as blown-out walls and collapsed roofs 
*  Garage doors must be pressure-rated and installed per the manufacturer instructions 
*  Any glazing must be impact-rated or have a qualified opening protection system 

Chimney Bracing
Keeps chimney framing attached, protecting home from significant water-intrusion 
*  Blocking between roof members around chimney required 
*  Metal connectors at corners to resist chimney overturning 

Reinforced Soffits
Minimizes risk of wind-driven rain entering a home through the eaves.  
*  Additional bracing required for vinyl or aluminum soffits over 12” in width 

Gable End Bracing and Sheathing
Reduces chance of gables flexing or collapsing due to storm winds and pressures  
*  Additional bracing required for gables over 3’ tall 
*  Gable ends must be sheathed with a structural sheathing such as 7/16" wood  
    structural panels

All requirements of FORTIFIED Roof and Silver plus

Pressure-rated Windows and Doors
Properly rated windows and doors are more likely to stay 
intact, keeping storm pressures from entering a home
*  Windows and doors must be pressure-rated and tested to 
    meet the requirements of the FORTIFIED Standard 

Stronger Exterior Sheathing
Keeps wind, water and debris from penetrating the home during severe weather   
*  All walls must be sheathed with an impact resistant sheathing such as 7/16” wood 
    structural panels 

Engineered Continuous Load Path
Properly designed roof-to-wall, story-to-story, and wall-to-foundation connections 
keep the home intact while it withstands wind pressures from severe storms
*  Design of a continuous load path from roof to foundation required
*  Compliance forms must be completed by the engineer and contractor to confirm 
    proper design and installation 

www.fortifiedhome.org



BUILDING RESILIENCE DESIGN 
AND CONSTRUCTION STANDARDS

COMMERCIAL

A PROGRAM OF IBHS



FORTIFIEDCOMMERCIAL.ORG

FORTIFIED Commercial focuses 
on community-based and 
light to moderate commercial 
structures such as:

• Multi-family residential/residential 
(when not governed by the IRC)

• Template (“cookie-cut”) stand-alone
buildings

• Franchises (e.g., quick-service
restaurants)

• Hotels

• Convenience stores/gas stations

• Pharmacies/retail stores

• Business services

• Schools/municipal buildings

• Mixed use

Excluded occupancies include high-
hazard and appurtenances such as barns 
and sheds. Please see the FORTIFIED 
Commercial standards for more information.  

KEEP THE BUILDING TIED TOGETHER 
AND MAINTAIN BUSINESS OPERATIONS

• All FORTIFIED Silver requirements must

• Load path must be engineered and

• Canopies must be adequately 
anchored/supported

• Backup power must be provided

PROTECT THE ENVELOPE AND REDUCE 
BUSINESS OPERATIONS DOWNTIME

• All FORTIFIED Roof requirements must

• In hurricane-prone regions:

All windows and glazed openings must 
be impact-rated or protected to minimize 
water and wind/wind pressure intrusion 

Wall systems must be impact-rated

Exterior doors must be impact-rated
or protected

• Parapets and false fronts must be
adequately braced and anchored

• Electrical and mechanical equipment must

• Electrical connections must be installed
to easily connect backup power

KEEP WIND AND WATER OUT AND
ROOF-MOUNTED EQUIPMENT ON

•
provide better protection against severe
wind 

• Gutters and downspouts designed and
tested for outstanding performance

• Sealed roof deck required for steep-
sloped roofs

• Superior skylights designed and tested
to withstand water intrusion and large
missile impact

• Roof-mounted equipment must be
designed for increased wind pressures

ROOF SILVER GOLD

Why FORTIFIED? 

•
inventory, and lost revenue due to business interruption; accomplished by
strengthening roof systems, elevating vulnerable mechanical systems, and
having backup power.

• Helps get your business up and running more quickly following severe
weather, which helps protect business operations and livelihoods, and
helps retain employees and reduce employee stress; studies show that 1 in
4 small businesses do not recover after closing due to a natural disaster.

• Lowers overall cost of recovery; a 2018 study by the National Institute of 
Building Science (NIBS) shows that for every $1 spent on FORTIFIED Commercial 
construction, approximately $4 is saved in disaster recovery expenses.

How Do I Build to FORTIFIED?
1. Visit  to learn about the standards and how the

process works.

2. Determine the level of resilience you want to achieve (FORTIFIED Roof,
FORTIFIED Silver, or FORTIFIED Gold).

3. Complete an online application.

4. Work with a third-party evaluator provided by IBHS to verify compliance
with the standards.

FORTIFIED Commercial designations are currently 
only available in Alabama. If you build with FORTIFIED 
Commercial standards outside of Alabama and 
you meet the minimum requirements of FORTIFIED 
Commercial, you will receive a letter of compliance 
from your FORTIFIED Commercial Evaluator.

*
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Exercise Overview 
On August 31, 2023, Texas A&M AgriLife Extension Service (TCWP) personnel facilitated an interactive 
participatory housing  exercise for Willacy County in the City of Raymondville. Exercise participants included 
local, regional, State, and federal stakeholders. Participants used TCWP’s Community Health and Resource 
Management (CHARM) platform to review local data and conditions, with specific emphasis on housing 
resilience.  

This effort supported the development of a resilient housing plan by Halff Associates, which examined housing 
resiliency issues in Willacy County as detailed in the draft 2023 report, “Willacy County Resilient Housing and 
Recovery Guide.”  The development of the resilient housing plan for Willacy County was part of a pilot program 
being administered by Smart Home America in partnership with Mississippi State University’s Gulf Coast 
Community Design Studio with funding through a US EPA Gulf of Mexico Program Cooperative Agreement.   

The CHARM exercise included a dialogue about the community’s flood hazard challenges and development 
planning activities to date, issue areas, and current priorities. Identified issues and recommended action items 
are summarized in subsequent sections. 

 

Community Health and Resource Management (CHARM) Overview 

The CHARM approach supports community decision-making by fostering dialogue around data. CHARM is a 
GIS-based technology that uses the CommunityViz extension, allowing users to paint new features on a map 
and calculate impacts of those features. Using the weTable, an interactive hardware platform, CHARM allows 
users to gather around models of their communities, fostering collaboration and dialogue among stakeholders 
for more impactful outcomes. Facilitated by AgriLife staff, CHARM workshops aim to increase risk awareness 
and identify opportunities and approaches for community resilience-building. 

 

CHARM Model Exercises  

Texas A&M AgriLife Extension Service created CHARM community models for Willacy County which included 
all participating communities. Standard CHARM exercises were used and customization was created to add 
to specific discussion about housing resiliency, which allowed users to analyze factors in flood mitigation, 
preparedness and response using the provided data.  

Standard exercises and data discussed included: 

 Housing/building footprint density in flood zones 
 Approximate depth of flooding for homes in flood zones 
 Locations and level of risk among socially vulnerable populations 

o The Willacy County Smart Home model’s social vulnerability exercise is based on a quartile 
ranking of block groups compared to other block groups in Willacy County, as opposed to 
the entire State of Texas. This adjustment should account for the relatively high level of 
social risk in Willacy County as a whole and allow more variation between neighborhoods. 

o Social vulnerability is a standard CHARM exercise, but additional variables, including “rent 
burden” and “homes without mortgage” were added to account for the burden of housing 
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costs for lower income households (rent burden); and possible lack of flood or homeowners’ 
insurance, and lack of access to financial assistance or grants (no mortgage combined with 
lower per capita income). 

 Critical facility locations and risk  
 Storm surge impact 
 Mitigation practices and opportunity areas (i.e. freeboard, open space, buyouts) 
 Flood Discovery (known, unmapped flood hazard input) 
 Future planning scenario impact  

Described below are the customized components of the new exercise developed by the TCWP team for this 
Smart Home America: Willacy County effort.  

 

Hazard Exposure Score for Housing Stock 

Texas A&M AgriLife Extension Service developed a new CHARM exercise designed to determine the 
vulnerability of homes to 1% or 0.2% percent annual chance flood events, hurricane storm surge (by 
category), and wind hazards as defined by the American Society of Civil Engineers 7-05 minimum design 
loads. In this exercise, users identify factors affecting structural risk from flooding, storm surge, and wind, 
including adoption year of building codes and floodplain ordinances (for each city in the study area and the 
County), and current freeboard requirements. Scenarios generate a comparative “Hazard Exposure Score” 
indicating the estimated level of risk such that: 

 Homes built before building code adoption are assumed to have twice the wind risk as homes built 
after code adoption; 

 Parcels containing multiple manufactured homes (i.e., mobile home parks) are assumed to have 20 
times the wind risk as single-family homes. The exercise does not account for manufactured homes 
on individually owned lots; 

 Homes built before the adoption of the most recent flood damage prevention ordinances are 
assumed to be slab on grade (higher risk), while homes built after most recent ordinance updates 
are assumed to meet freeboard requirements (lower risk); 

 Different jurisdictions can apply the most relevant freeboard/housing elevation assumption for their 
area (0 – 8 feet) to gauge their level of flood or storm surge risk more appropriately; 

 Homes which are in a 1% annual chance flood zone and constructed after building code and flood 
ordinance adoption may be calculated as having elevated risk depending on the difference between 
FEMA 1% annual chance base flood elevation data and the assumed freeboard requirements. The 
“Screen by Housing” option allows the user to focus on and assess estimated hazard exposures of 
only existing residential parcels (when on) or to assess hazard exposure in areas that may 
experience development but are not currently residential parcels (when off). 

The exercise analyzes hazard exposures for the entire study area, which encompasses most of Willacy 
County. As a result, hazards in an inland area of Willacy County are compared to hazards along the coast, 
and residential structures are not assessed independently of each other. Due to data constraints, the 
exercise also assumes construction pre- or post-code and -ordinance adoption, and no in-between option, 
which may limit our ability to evaluate structural vulnerabilities based on adherence to ordinances above 
the minimum standard but not meeting current standards. Although the exercise assumes risk based on 
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NOAA ATLAS 15:
Update to the National 
Precipitation Frequency
Standard

Website: https://www.weather.gov/owp/hdsc
Email: hdsc.questions@noaa.gov
Locations: Tuscaloosa, AL – Silver Spring, MD – Chanhassen, MN

States and territories 
associated with each NOAA 

Atlas 14 volume

First National Precipitation Frequency Analysis Accounting for Climate Change

Historically, NOAA precipitation frequency estimates have been funded by states and other users, on a cost-reimbursable basis, for individual 

subsets of the U.S. However, with the 2022 Bipartisan Infrastructure Law (BIL)

for the entire U.S. and its territories.

These updated precipitation frequency estimates will be referred to as NOAA Atlas 15 and will be presented in two volumes. Volume 1

will account for temporal trends in historical observations, and Volume 2

The 

Prediction (OWP) has produced an authoritative atlas 

of precipitation frequency estimates, published 

estimates are currently posted on the NOAA 

, 

with interactive tables and charts. Precipitation 

precipitation depth at a particular location, for a 

infrastructure for a wide variety of purposes 

consideration of uncertainties, and improved frequency analysis and spatial interpolation 

States and territories
associated with each NOAOAAA 

las 

structure for a wide variety of purrpopossesinfra



For additional information, please contact OWP at hdsc.questions@noaa.gov.

The FLOODS Act

NOAA Precipitation 
Frequency Atlas of the United States

and communicate the frequency of precipitation in the United States and update these 

Timeline for the Development and Deployment 
of Updated Authoritative Precipitation 
Frequency Estimates Nationwide

• Development - Evolve 

National Precipitation 

Projections.

• Pilot

estimates and Web 

• CONUS

adjudicate comments 
on product.

• oCONUS 

and Vol. 2 and 
deliver estimates, 
documentation 
and supplementary 
products to 

• CONUS

and Vol. 2 and 
deliver estimates, 
documentation 
and supplementary 
products to 

• oCONUS - Initiate peer 

Islands, Guam).

adjudicate comments 
on product.

• Feb. - Aug 2022 -
Published 

• Sept. 2022 -

(PNS) and collect 

• Jan. 2023 - Hosted 

with federal partners.

• Apr. 2023 - Award 

and initiate product 
development.

20242022/
2023 2025 2026 2027

Historical and future intensity-duration-frequency estimates (IDFs)

NOAA Atlas 15
New National Precipitation Frequency Standard

The generation of authoritative precipitation 
frequency information requires a rigorous 

development process and extensive quality control 
with significant stakeholder interaction.

estimates by:

• Analysis 

” 

assessment report. 

•

precipitation observations and future climate model projections. 

•




