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The Tampa Bay Regional Planning Council (TBRPC) 
The TBRPC coordinates planning for the six-county Tampa Bay region by providing 
opportunities for collaboration among its local government jurisdictions. TBRPC was 
established as Florida’s first regional planning council in 1962 when representatives from 
St. Petersburg, Clearwater, and Tampa recognized the need for regional coordination. They 
believed growth and community issues extend beyond county and municipal boundaries, a 
concept that still defines the Council’s purpose today. TBRPC is one of ten regional planning 
councils in Florida.  
 
The region’s six counties, Citrus, Hernando, Hillsborough, Manatee, Pasco and Pinellas are 
required by law to exercise regional cooperation through membership on the Council. Other 
municipal members are Bradenton, Clearwater, Dade City, Dunedin, Gulfport, Largo, 
Madeira Beach, New Port Richey, Oldsmar, Palmetto, Pinellas Park, Plant City, Safety Harbor, 
Seminole, South Pasadena, St. Pete Beach, St. Petersburg, Tampa, Tarpon Springs, Temple 
Terrace and Treasure Island. These governments are represented on the Council by elected 
officials appointed by their local boards. They comprise two thirds of the Council’s 
membership. The Governor appoints additional members, making up the remaining third 
of the Council.  
 
The Tampa Bay Regional Resiliency Coalition was officially formed in October 2018. 
Currently, the Coalition includes 32 members -- 7 counties and 24 cities, and more than 90 
Partners which include businesses, nonprofit community organizations, universities, and 
advocacy organizations. The region’s communities are diverse and range from dense urban 
centers on Tampa Bay to coastal beachfronts and suburban neighborhoods and agricultural 
lands and small towns in rural areas. The one unifying factor - they all share a commitment 
to increasing the resilience of their communities to the impacts of extreme weather and 
climate change. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

https://www.tbrpc.org/coalition/
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Executive Summary 
Evacuation shelters are typically not located near the coast because their purpose is to 
provide safe shelter during storm events in which there might be storm surge and rain-driven 
flooding. Since there is a regional shelter deficit and population and inundation risks are 
increasing, it is crucial to understand how emergency shelter space and sea level rise risks will 
intersect in the future.  

The Safe Shelter Tampa Bay project was created by the Tampa Bay Regional Planning Council 
(TBRPC) in 2022 and was funded by the Florida Department of Environmental Protection (FDEP) 
to improve regional understanding of future flood risks to storm shelters.  

The project was conducted in the seven counties in the Tampa Bay Regional Resilience 
Coalition which includes Citrus, Hernando, Hillsborough, Manatee, Pasco, Pinellas, and 
Sarasota. The goal of the project was to support planning for current and future shelter 
locations and develop strategies to address the flood risks and accommodate population 
growth. The project was also designed to support shelter planning to diversify the types of 
shelter buildings; currently about 97% of storm shelters statewide are public schools.   

Project Approach 
The Safe Shelter project included: 

• Interviews with County Emergency Management (EM) leaders to assess shelter needs 
and shelter planning status; 

• Online workshops to share insights on population and flood risk changes and to 
collect expert input on shelter attributes important for developing a list of candidate 
shelters; 

• Quantifying current and future shelter deficits using projections of future population; 

• Spatial analyses of shelter locations was conducted to estimate General Population 
(GP) shelter capacity losses for Cat 1-5 storm surge inundation in 2040 and 2070 using 
NOAA (2017) Intermediate Low and Intermediate High (methods defined on page 9-
10) ; 

• Development of a potential shelters list to serve as a starting point for identifying new 
shelter location options; 

• Preparation of an online dashboard to support interactive visualization of key data on 
shelter capacity, population changes, future inundation risks, and potential shelter 
locations for further review. 

The report provides insights collected from the EM staff, defines the vulnerability of emergency 
shelters to population growth and changing inundation (flooding) risk resulting from sea level 
rise (SLR), and presents and approach to identify potential new shelter alternatives to inform risk 
shelter planning.   

https://www.tbrpc.org/coalition/
https://www.tbrpc.org/coalition/
https://datavisual.balmoralgroup.us/TBRPCsafeshelter
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Key Findings 
 
When analyzing the 168 shelter locations in the region, the project found that no shelter 
locations were projected to be inundated by sea level rise alone in 2040 or 2070. Additionally, no 
shelters were at risk of flooding for storm surge from Category 1 and 2 under the NOAA 
Intermediate High through 2070.  
 
However, by 2040, risks to shelter locations manifested 
for the higher storm surge categories in combination 
with sea level rise under the NOAA Intermediate High.  
For a Category 3 surge event, Manatee and Sarasota 
have shelter locations at risk. For a Category 4 storm, 
four of the seven counties -- Manatee, Sarasota, 
Pinellas, and Pasco -- have shelter locations at risk.  
 
When Cat. 4 and 5 storm surge are modelled with the 
NOAA Intermediate High scenario, inundation will 
impact shelter locations serving approximately 14,000 in 
2040 and growing to 17,000 GP spaces in 2070, based on 
the shelter capacity at locations estimated to be 
inundated by future surge/SLR combination.  

 
Counties at Risk  
The project identified that several counties have 
substantially higher numbers of locations and spaces at 
risk than others. Most of the shelter locations estimated 
to be inundated from future storm surge/SLR are in 
Sarasota and Manatee Counties, with substantial 
percentages of their spaces at risks. Pasco and Pinellas 
have some locations at risk of future surge impacts, and 
Hillsborough, Citrus and Hernando have no locations at 
risk in the future. )

Figure ES-1. Shelter locations likely 
inundated in 2040 Cat. 4 surge/NOAA 
Intermediate High (2017). The dot size 
proportional to shelter capacity. 
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Population Increases  
The population is estimated to continue to grow and add about 1M more people in the seven-
county region by 2050. Figure ES-2 illustrates the estimated shelter deficits by County through 
2040 and 2050.  Based on current shelter participation rates, the population increase of around 1M 
people by 2050 corresponds to about 50,000 additional shelter spaces needed.   
 
Utilizing a candidate shelters list can be part of the solution to an improved process for 
identification of new shelter locations.  The list developed under this project can be a starting 
point, and serves as a demonstration of the spatial and building-attribute refinement used to 
identify properties that are more likely to be suitable for shelters.  
 
Shelter space potentially lost to future storm surge (NOAA 2017 Intermediate-High SLR combined 
with Category 4 storm surge) and increased shelter space needed to respond to population growth 
means that around 54,000 new shelter spaces should be added by 2040 and 71,000 additional 
spaces might be needed by 2050. 
 
 
 

 
Figure ES-2. General Population shelter deficits (capacity minus demand) 2022, 2040, 2050 
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Outputs  
The project findings and outputs can help local governments address their risks by identifying 
potential new emergency shelter locations to offset their possible future losses.  
 

Spatial Data: The spatial data on shelter inundation from sea-level rise and storm surge are 
available for download at the TBRPC website.  
 
Interactive Dashboard All the population projections, shelter demand and capacity 
information, inundation impacts, and potential shelter alternatives are available in an 
interactive dashboard. This allows for shelter planning factors to be queried individually by 
County or by other data attributes. The dashboard can be accessed at: 
https://datavisual.balmoralgroup.us/TBRPCsafeshelter. 

 
Figure ES-3. Safe Shelter Tampa Bay Interactive Data Dashboard 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

https://datavisual.balmoralgroup.us/TBRPCsafeshelter
https://datavisual.balmoralgroup.us/TBRPCsafeshelter
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Recommendations and Next Steps  
The workshops and interviews identified several potential categories for local and regional action. 
Recommendations for next steps to be implemented at a county level, or with regional 
collaboration will support increased community preparedness. 

 
1. Complete a Local Vulnerability Analysis of the At-Risk Properties  
The project identifies buildings at risk of compound flood hazards and timeframes. The EM staff, 
resilience planners and school boards can use the GIS data and conduct site-specific analysis of the 
properties’ conditions and community access (roads) vulnerability. The local VA will help to identify 
potential mitigation strategies and capital improvements.    

 
2. Develop a Diversified List of Shelter Types in Low-Risk Areas 
The interactive web-based dashboard list can be a helpful tool for planners and decision makers to 
identify new shelter options that would not typically be identified through the school-to-shelter 
process. Local governments can convene school boards and community groups to review the list 
of alternative shelters for recovery/step-down needs and shelter options in flood-risk areas that 
were excluded with the current approach.  

 
3. Prevent Conflicts by Unifying Campus Design Standards 
The EM teams indicated that school and campus design standards have evolved to address active 
shooter situations. These designs can conflict with design requirements for hurricane sheltering.  
Local governments and school boards should collaborate to review shelter construction design 
standards and to develop school design standards that achieve both public safety goals.  

 
4. Increase Attention on School Maintenance Programs  
EM leaders provided examples of how insufficient maintenance and shoddy repairs have caused 
shelters in good locations to be removed from the list. Increased collaboration between county EM 
staff, school operations and management to define criteria for local bids and ensure that 
RFPs/contracts for building maintenance meet hurricane safety standards.     

 
5. Work with FDEM to address disparities in Local Deficit Calculations to Improve Funding 
Counties reported that school boards are not building to hurricane standards because of 
additional costs and lack of state funding.  Collaborate with FDEM to publish County-provided 
shelter locations in the Statewide Emergency Shelter Plans. Collaborate as a region, to work with 
FDEM and support revisions to their shelter retrofit funding to support new construction for 
dedicated shelter facilities. 
 
6. Increase Pet-Friendly Shelters through Regional Knowledge Sharing 
New ideas and best practices emerged at the workshops from counties that have implemented 
improvements to meet the needs of their residents. For example, Sarasota County recognized the 
importance of accommodating people with pets and providing spaces which do not damage the 
shelters. Sarasota developed a process and handbook to convert areas in each of their shelter 
locations to be pet friendly.  
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Project Methodology 
Interviews with County Emergency Management (EM) leaders and other personnel were completed 
early in the project to better understand shelter needs and shelter planning practices. Personnel 
from the following organizations were interviewed by The Balmoral Group: Citrus County, Hernando 
County, Hillsborough County, Manatee County, Pasco County, Pinellas County, Sarasota County, City 
of Tampa, and Hillsborough TPO.  

The first workshop was held in March to explore current and future shelter deficits as influenced by 
population increases and SLR/surge increased elevations. This workshop included discussions with 
EM leaders to identify important building attributes for potential shelter use. A second workshop 
held in May engaged stakeholders in a discussion and review of a list/map of candidate shelters that 
might be utilized by EM planners, to identify possible shelter alternatives for future use. 

Assessing Current and Future Shelter Demand, Risks and Capacity 
The project team estimated flood risks and population change impacts on shelter capacity and demand 
in a four-step process: 

1. Quantify shelter capacity by shelter location. Data source: Florida Division of Emergency 
Management Statewide Emergency Shelter Plan (FDEM SESP 2022) 

2. Quantify current shelter demand at County level. Data source: FDEM SESP 2022 
3. Estimate future shelter demand. Data sources: population projections from University of 

Florida Bureau of Economic and Business Research (Rayer and Wang, 2022 – hereafter 
referred to as BEBR 2022); shelter participation rates based on current FDEM SESP 2022 
participation 

4. Identify future surge-impacted shelter locations. Data sources: NOAA 2017 Intermediate 
Low and Intermediate High SLR scenario; FEMA surge levels for Category 4 and 5 storms; 
spatial analytics were completed by project collaborator Global Cartographics LLC. 

Shelter capacity minus shelter demand at the County level was calculated for each county for current 
(2022) and future (2040 and 2050) periods. County-specific and regional shelter deficits were 
calculated using the demand and capacity data from FDEM’s SESP, to produce consistent, location-
specific capacity data for all counties.  

Future general population (GP) shelter deficits were estimated by utilizing the demand factors for each 
County (ratio of GP shelter demand to total County population). These demand factors were multiplied 
by future population projections to estimate future shelter demand. The population projections from 
BEBR are the official Florida population estimates, and they are updated annually. The population 
projection estimates are informed by recent historical rates of migration, birth, death, and other factors 
– see BEBR methodology in the latest population projections report here. 

A bathtub modeling approach, consistent with the methods detailed in NOAA 2017, was used in 
combination with high-resolution Digital Elevation Models (DEMs) to estimate shelter capacity losses 
at high risk of storm surge inundation in future periods (2040 and 2070 NOAA Intermediate High 

https://www.bebr.ufl.edu/population/
https://www.bebr.ufl.edu/population/
https://www.bebr.ufl.edu/population_page_repo/projections-of-florida-population-by-county-2025-2050-with-estimates-for-2021/
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and Intermediate Low scenarios). All storm surge categories 1 to 5 were modeled in combination 
with those SLR scenarios. 

Identifying Potential Shelters 
An important goal of this project was to develop a list of potential shelter options in low-flood risk 
areas to provide a starting point for planning personnel to identify shelter options for further review. 
Based on the project’s suitability analysis, there are an additional 440 properties in the region in low-
risk areas that emergency management staff might consider for further review to help meet future 
shelter demand.  

Method for Defining Potential Shelters: Locations outside of future surge zones and extreme rain 
event floodplains, near evacuation routes, and other spatial factors were used to select possible 
shelter options. Additionally, only selected parcel use codes were included based on likelihood that 
use code would be compliant with possible shelter use. Florida Department of Revenue (FDOR) 
parcel data were used as the source of potential shelter locations from which numerous spatial 
analytics and attribute subsetting reduced the seven- county parcels to only those properties that 
were potentially suitable for storm shelters. 

The spatial and attribute parcel data subset analysis was completed. Several spatial criteria were used 
to further subset the available parcels to those in low-risk (low probability of flood impacts) areas. Only 
parcels larger than 1 acre were included; based on the existing shelter parcels have minimum size of 
around 1 acre. Parcels were selected with FEMA flood zones of X for the entire property. This zone 
describes a minimal flood hazard, usually having elevations above the 500-year flood level. 
Additionally, only parcels within ¼ mile of existing hurricane evacuation routes were considered. These 
processes resulted in about 2,600 parcels being included in the potential shelters list.  

To facilitate simple filtering of potential shelter parcels, the following attributes were included with the 
parcel data: 

• Year built 
• Building Size: total building sq. ft. 
• Construction Type – Type of building construction of the following materials: 

o Fireproof Steel 
o Reinforced Concrete 
o Masonry 
o Steel Frame/Incombustible Walls/Roof 
o Wood 

• Ownership type (public or private) 
• Use type   

   

 

 

Shelter Capacity and Demand 
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There was substantial improvement in available shelter space from the 2020 to 2022 Statewide 
Emergency Shelter Plans (SESP) from the Florida Division of Emergency Management (FDEM). For the 
7 Coalition Counties, the available general population (GP) risk spaces increased from 175,383 to 
181,747 from the 2020 to 2022 SESPs.  

Currently, there is a regionwide shelter deficit of about 7,000 spaces; this is expected to increase to 
about a 46,000-space deficit by 2040 due to population increases. Sarasota and Pinellas Counties have 
the largest deficits presently, and they are expected to also have the largest deficits in future periods 
due to population increases. 

From 2020-2022, nearly all counties reduced their deficits, and Pasco and Manatee Counties went from 
having shelter space deficits to having sufficient space (Figure 1). This improvement is partly attributed 
to reductions in the estimated GP demands for shelter space from the 2020 to 2022 SESPs (204,693 to 
188,559); those demand reductions are the result of updated shelter participation rates incorporated 
into the latest Statewide Regional Evacuation Study Program. 

 

Figure 1. General population shelter surplus or deficit by County for the 2020 and 2022 Statewide 
Emergency Shelter Plans (source FDEM SESP 2020 ad 2022) 

 
 

Use Patterns 
The most recent Statewide Regional Evacuation Study Program (SRESP; TBRPC, 2021) was used by 
Florida Department of Emergency Management (FDEM) to estimate shelter demands for the 2022 
Statewide Emergency Shelter Plan (SESP; FDEM 2022). The study is used to quantify shelter 
participation rates and explain the data sources used by the SRESP. The 2021 SRESP evacuation and 
shelter use rates were based on the mobile phone location data for three recent hurricanes Matthew 
(Oct 2016), Irma (Sep 2017), and Michael (Oct 2018).  
 

Due to the small sample size of storms, the evacuation and sheltering rates from mobile location data 
were averaged with the rates from the 2008 SRESP to develop new planning rates of shelter use which 
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are used for each County. The 2008 SRESP rates were based on surveys of about 19k Floridians with 
questions about their behavioral responses to hurricanes.  
The updated 2021 participation rates show a moderate decrease from the 2008 rates. For the seven 
Coalition Counties, the evacuation rate dropped from 86% to 77% for a Category 5 storm (2008 and 
2021 SRESP, respectively). Similarly, the public shelter use rates dropped from 11% to 8% for a 
Category 5 storm (2008 and 2021 SRESP, respectively); see Figure 2 for the 2008 and 2021 public shelter 
use rates by county. 

 

Figure 2. Public shelter use rates in 2008 and 2021 from SRESP; TBRPC, 2021 

In addition to the recent 2021 SRESP, the “Storm Evacuation Forecast & Shelter-in-place Scenarios 
Study” (SESIP) from The Hillsborough Transportation Planning Organization (TPO, 2021) was reviewed 
to characterize expected shelter use patterns for the region. Polling completed as part of the study 
has identified the following major sheltering concerns faced by residents: traffic congestion, access to 
accurate information, pet-friendly designation, Special Needs Shelter (SpNS) status, and transportation 
access. Congestion during an evacuation is a main issue identified through surveying and has been 
experienced in the past with previous hurricanes such as Irma. 

Potential strategies to overcome traffic congestion in response to hurricane evacuations were provided 
in the study. Examples included reversible lanes, phased evacuations, emergency shoulder use, and 
ensuring public transit is accessible and operational. In order to improve communication to residents 
about the hurricane, the study found that providing more detailed information on the storm (track and 
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timing with less uncertainty), evacuation and sheltering locations, and fuel availability would be 
beneficial. 

 
The 2022 SESP identifies which shelter locations can accommodate pets. All seven Coalition Counties 
except Pasco County have at least one shelter location that can accommodate pets. Pet-friendly 
designation of shelters can be changed depending on the nature of the evacuation event. For example, 
in 2017 for Hurricane Irma, all of Florida’s shelters were declared pet-friendly as 54 of 67 counties were 
ordered to evacuate. The 2021 SESIP (TPO, 2021) found that pet-friendly sheltering was the third most 
important factor among respondents both about IF they would evacuate and WHERE they would 
evacuate. 

COVID-19 impacts on likelihood of public sheltering changes perceptions and behaviors. A June 2020 
survey of 600 coastal Florida residents found that concern around COVID-19 was the leading obstacle 
to evacuation (with pets being a close second; Botzen et al. 2021). A similar study that surveyed more 
than 7,000 Floridians from June to August 2020 found that 22% of respondents were likely to go to a 
shelter for a hurricane evacuation prior to COVID- 19, but only 14% were likely to go to shelter for 
hurricane evacuation when considering the current COVID situation (Collins et al. 2021). This indicates 
a possible 8% drop in shelter participation due to COVID. However, it should be noted that these 
perceptions changed quickly as disease caseloads increased or decreased. 

 
Future Population Projections 
The total population for the seven counties is 4,235,627 (2021 population from BEBR 2022). Population 
is expected to increase by about 1M people by 2050 according to the medium population estimate 
from BEBR 2022 for the seven-county region. The population increase between 2021 and 2050 ranges 
from -41k (low range) to 2.3M (high range). The medium (most likely scenario according to BEBR 2022) 
population growth estimates are used in the summary figures here and in the online dashboard and 
for estimates of future shelter deficits. The greatest increase in population by 2050 is estimated to be 
Hillsborough County (430k more people) and the smallest population increase by 2050 is in Citrus 
County (28k more people). Figure 3 illustrates the population increases between now and 2040 and 
2050. Figure 4 shows the total County populations for 2021 through 2050 in 5-year increments. 

 
Figure 3. Population growth estimates (BEBR 2022): change in population from 2021 to 2040 and 

2050 
 



Safe Shelter Tampa Bay Regional Report 13 

 

 

 
 

Figure 4. Population growth estimates (BEBR 2022): county total population 2021 to 2050 

 
Shelter deficits or surpluses are shown in Figure 5 based on current GP shelter space with 
calculated future GP demand based on population changes and assumed demand factors being 
stable through 2050. The three counties presently with a surplus of GP shelter space are all 
projected to have shelter deficits by 2050. The substantial population increases in Pasco County 
means that their current 3,000 space GP shelter surplus ends up as a deficit of nearly 7,000 spaces 
by 2050. 
 
Figure 5. General Population shelter deficits 2022 and 2050: shelter space from SESP 2022 and 
population growth estimates from BEBR 2022 
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Sea Level Rise and Shelter Vulnerability 
A spatial analysis of sea-level rise (SLR) and storm surge was completed to explore how many 
shelter locations would be at risk of inundation from SLR or surge. NOAA 2017 (Sweet et al. 2017) 
Intermediate High and Intermediate Low scenarios were evaluated for inundation risk using the 
2040 and 2070 with the 168 shelter locations (unique addresses) from the SESP 2022. See SLR 
depths in Table 1. Building level shelter footprint inundation within ¼ mile of an FDEM shelter 
point was considered impacted, meaning it is likely to be at high risk of inundation. This nearby 
inundation would not eliminate shelter use, but it does identify the location as problematic in 
terms of access. 

 
On the positive side, of the 168 shelter locations within the project region, none were projected to 
be inundated by SLR alone for the defined timeframes. Additionally, no shelters at risk to 
compound flooding for NOAA Intermediate High through 2070 and storm surge from Category 
1 and 2. Risks to shelter locations begin to manifest for the higher storm surge categories 
compounded with NOAA Intermediate High 2040 and 2070 SLR. In 2040, Of the 168 locations, four 
are at risk for Cat. 3, 11 for Cat. 4 and 14 for a Cat. 5. In 2070, the number of locations increases 
to seven under a Cat. 3, and 17 for Cat. 5 (Table 2).  

 
Manatee and Sarasota are the only counties with buildings that are at risk for inundation under a Cat. 3. 
Manatee and Sarasota counties have the greatest number of buildings/spaces at risk for 2040 and 
2040, for both SLR scenarios in conjunction with Category 3, 4 and 5 storms.  Sarasota has the 
largest percentage of at-risk spaces, compared to other counties.  In 2040, 2,312 spaces are at risk 
in Manatee County and 2,011 are at risk in Sarasota. In 2070 for a Cat. 3, the number increases to 
4392 for Manatee and 5,408 in Sarasota 
 
Under Cat 4, four of the seven counties -- Manatee, Sarasota, Pinellas, and Pasco -- have shelter 
locations at risk. The assessment identified that in NOAA Int. High 2040, 14,442 spaces would be 
at risk for Cat 4, increasing to 17,786 spaces for a Cat. 5. When looking at 2070 Intermediate Hi, 
Cat. 4 impact 14,442 GP spaces and Cat. 5 will impact 21,115 GP spaces. (Table 3). 

 
This basic inundation analysis illustrates the importance of Counties working to identify shelter 
alternatives for the future, to offset the potential risks and losses to maintain current shelter 
capacity levels, as well as adding more locations to support growth. 

 
The shelter locations can be viewed along with their storm impact status in 2040 or 2070 on the 
Shelter Ready TBRPC dashboard at: https://datavisual.balmoralgroup.us/TBRPCsafeshelter. 

 

  

https://datavisual.balmoralgroup.us/TBRPCsafeshelter
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Table 1. Sea level rise depth from NOAA 2017 for 2040 and 2070 Intermediate High and Intermediate 
Low scenario 

 
SLR scenario SLR Year SLR change, ft 
NOAA 2017 Intermediate High 2040 1.41 
NOAA 2017 Intermediate Low 2040 0.72 
NOAA 2017 Intermediate High 2070 3.41 
NOAA 2017 Intermediate Low 2070 1.35 

 
 

Table 2. Number of shelters by County in (FDEM: SESP 2022) likely inundated from storm surge for 2040 
and 2070 NOAA Int-High. 

 

 

Table 3. Risk spaces by County in General Population shelters (FDEM: SESP 2022) and risk spaces likely 
inundated from storm surge inundation at shelter locations for 2040 and 2070 NOAA Int-High  

 

 
 
 

 
 
 

County Number 
of 
Shelters 

2040 Cat 
5 

2040 Cat 
4 

2040 Cat 
3 

2040 Cat 
2 

2070 Cat 
5 

2070 Cat 
4 

2070 Cat 
3 

2070 Cat 
2 

Citrus 3 0 0 0 0 0 0 0 0 

Hernando 6 0 0 0 0 0 0 0 0 

Hillsborough 81 0 0 0 0 0 0 0 0 

Manatee 19 6 5 2 0 7 5 4 0 

Pasco 21 1 0 0 0 1 0 0 0 

Pinellas 28 2 2 0 0 4 2 0 0 

Sarasota 10 5 4 2 0 5 4 3 0 

Total 168 14 11 4 0 17 11 7 0 

County Risk 
Capacity 
Spaces, 
GP 

2040 Cat 
5 

2040 Cat 
4 

2040 Cat 
3 

2040 Cat 
2 

2070 Cat 
5 

2070 Cat 
4 

2070 Cat 
3 

2070 Cat 
2 

Citrus 3,561 0 0 0 0 0 0 0 0 

Hernando 3,875 0 0 0 0 0 0 0 0 

Hillsborough 80,094 0 0 0 0 0 0 0 0 

Manatee 24,092 7,665 5,531 2,312 0 9,870 5,531 4,392 0 

Pasco 28,360 329 0 0 0 329 0 0 0 

Pinellas 29,129 1,780 1,780 0 0 2,904 1,780 0 0 

Sarasota 12,636 8,012 7,131 2,011 0 8,012 7,131 5,409 0 

Total 181,747 17,786 14,442 4,323 0 21,115 14,442 9,801 0 
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Figure 6. These images are from the Online Dashboard. The Left Panel showes the concentrations of 
current shelter locations in the region. The Right Panel shows locations of shelters likely inundated in 
2040 for NOAA Int. Hi SLR and Category 4 storm surge. 

 
 



Safe Shelter Tampa Bay Regional Report 17 

 

 

Social Vulnerability and Housing Factors 
Three factors were included to increase understanding of vulnerability at the County level which 
influences shelter need and use: mobile home parcel area, proportion of households with low to 
moderate income (LMI; <$45K/household/year), and proportion of population 65 years or older. 
 
No matter the category of storm, whenever an evacuation order is given, all mobile and 
manufactured home residents must evacuate. The regional map Figure 7. shows the overall 
distribution and areas with concentrations of mobile homes within the seven counties. Citrus and 
Hernando Counties have large amounts of mobile home acreage relative to their populations, as 
represented by the ratio of mobile home acreage to population in thousands (Table 4). 

People in mobile homes are about as likely to use a public shelter during an evacuation event 
than those in site-built homes (9% shelter use rate for mobile home occupants compared to 7% 
shelter use rate for site-built homes: SRESP 2021 – seven County average). 

The TBRPC REACH vulnerability analysis of affordable housing has evaluated concentrations, 
dispersal and flood risks to mobile homes throughout the region, in addition to assisted multi- 
family properties and affordable market rate homes. The analysis provides details on which 
counties have a high percentage of mobile home stock exposed to hurricane storm surge. 

Redevelopment of mobile home parks may impact future shelter space needs. Site-built, newer homes 
could have somewhat lower participation in shelters. The anticipated growth in new developments 
of clusters of multi-family properties and traditional site-built homes will trigger analysis of the 
impact on evacuation times and shelter use. The redevelopment may alleviate some of the shelter 
demand pressure caused by the combination of population growth and above-average, current 
mobile home areas. 
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Table 4. Mobile home parcels, acreage and acreage per 1000 people in each County 
 

County Mobile home 
parcels, count 

Mobile home 
parcel area, acres 

Acres/1000 
people 

 

Citrus 15,492 19,370 124.5  
Hernando 11,741 13,041 66.4  

Hillsborough 13,723 16,685 11.2  

Manatee 4,648 3,724 9.1  
Pasco 29,252 19,612 34.1  

Pinellas 4,350 2,497 2.6  

Sarasota 11,945 1,343 3.0  
Average 13,022 10,896 36  

 
 

Figure 7. Mobile home parcel locations (DOR parcels 2020) 
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Social Vulnerability Factors Continued 

Household Income and percent of population over age 65 were also considered as social vulnerability 
factors; these are summarized at the County level in Table 5. Potential impacts on shelter demand: 
lower income households are more likely to be renters, and renters are somewhat more likely to use 
public shelters (Lindell et al. 2011). 

Higher income has also been correlated with shorter evacuations (Lindell et al. 2011) so a potential 
impact of having a higher proportion of LMI households is that shelter demand would be extended. 
However, this should already be accounted for in the SRESP location data (2021) and survey data (2008) 
that are used to estimate shelter participation rates. 

Table 5. Number and percent of households (HH) with less than $45k annual income and % 
population 65 years or older (Census ACS 2019) 

 

County HH Less than 
$45K income 

% HH Less than 
$45K income 

% 
Population 

65+ 
Citrus 32,372 51% 35% 
Hernando 35,028 46% 29% 
Hillsborough 202,838 39% 15% 
Manatee 55,502 38% 28% 
Pasco 87,029 43% 25% 
Pinellas 171,187 42% 25% 
Sarasota 64,347 35% 39% 
Total 92,615 42% 28% 
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Findings from Workshops and Interviews 
There were two main methods of engagement with city and county emergency management (EM) 
personnel to help inform the approach and findings of the storm shelters vulnerability assessment: 
interviews with County EM leaders and two workshops with city and county EM personnel. Interviews 
were conducted at the beginning of the project and provided the project team with more detail about 
shelter planning, including important shelter location and building attributes, use conflicts, feasibility 
of establishing non-school shelter locations, and other factors.  

The first workshop centered on current shelter capacity, demand, and expected changes to shelter 
capacity from SLR/surge and estimated changes in shelter demand from population increases. In the 
second workshop, the potential shelter alternatives were reviewed with participants to gather insights 
on how the potential shelters list could be refined. The findings from the interviews and workshops 
are described in the following sections. Figure 8 captures the major findings from the interviews and 
workshops. 

Figure 8. Workshop and Interview Highlights 
 
 

Building 
Features 

Interlocal 
Policy 

Step-down 
shelters 

 
Critical building attributes for 
shelter alternatives planning: 
wind-load readiness, proximity 
to evacuating areas, kitchen 
and bathroom capacity, 
storage capacity for supplies, 
backup electrical power, and 
possible pet-friendly areas. 
With uncertainty around future 
pandemic needs, flexibility 
around a handful of key 
features was considered 
critical. 

Hurricanes do not stop at county 
lines, and regional impacts 
require collaboration but are not 
always supported by current 
policy. For example, a county 
might have insufficient funding 
or shelter staffing if there is 
significant shelter demand from 
evacuees from outside the 
county. Also, there is interest 
from several counties to 
establish purpose-built shelters 
which likely would have regional 
use cases. Policy is needed to 
address regional needs and 
provide parity. 

Use conflicts were repeatedly 
emphasized for school and non- 
school shelter locations. Apart 
from dedicated shelter facilities, 
use conflicts are a major issue for 
current and alternative shelter 
options. Emergency Managers 
struggle to locate and staff post- 
crisis shelters for those unable to 
return to their homes immediately 
following a storm event. Many 
facilities that do not meet wind- 
load or other required storm 
criteria may function well once the 
storm has passed, and warrant 
more investigation. 
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Workshop Summaries 
Workshop 1 Highlights: Existing shelters, future demand, and sea-level rise 
The goals of the first workshop were to understand the future shelter needs influenced by population 
and sea-level changes and to identify the most important criteria in selecting new building or locations 
for possible shelters to diversify shelter types and increase capacity. The project team presented a 
summary of demand and flood risk.  

• Current general population shelter demand for the seven-county region (Citrus, Hernando, 
Pasco, Pinellas, Hillsborough, Manatee, Sarasota) is about 190k in 2022 (FDEM 2022). This will 
increase to about 230k by 2040 and 240k by 2050 (BEBR 2022 and FDEM 2022). This means, 
based on the information presently available, about 2,000 shelter spaces each year should be 
added to keep pace with population-driven demand increases (assuming constant shelter 
participation rates). 

• SLR and surge may reduce shelter space from current shelter locations, or would at least make 
access problematic 

The following list summarizes the high-level findings from the breakout discussions: 

• There is an important distinction between peak-storm shelter needs and step-down locations 
for post-storm recovery: this has implications for how many shelters really need to meet wind 
load and other storm standards and has implications for dealing with use conflicts (in particular 
schools needing to quickly get back to school use). 

• Kitchen options and sufficient bathrooms are critical; but this information is not readily 
available and typically requires some building-specific investigation. 

• Wind load standards are important but not easily identifiable – requires on-site inspection 
and/or interviews with building engineers/managers. 

• Proximity to population centers: shelters should be less than 20 miles from major residential 
areas to ensure staffing and shelter access. This is especially important in Counties with more 
of an elderly population. 

• Few workshop participants had specific buildings identified/listed for additional shelter space. 
• Vacant retail is a potential option for shelters, but there are use conflicts and uncertainty 

around length of vacancy – it is difficult to guarantee availability. 
• Privately owned locations have worked in some rare examples (hotel agreements are in place 

in some counties), but there is concern around the agreements – they could be abandoned if 
use conflicts or income potential is large for the building owner/manager. 
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• University/college buildings may work in some areas, but these are sometimes too near the 
coast to be reliably accessible/usable as shelters – use conflicts, as with all buildings. 

• Churches are sometimes used as shelters, but likely for post-storm recovery – not peak storm 
due to wind load weaknesses being common. 

• Multi-use buildings designed for shelter use were of high interest: new construction in 
cooperation with hospital or DOH or another County department. The facilities would be used 
for other purposes when not in emergency use. 

• Pet-friendly shelter space is increasingly important; Sarasota County established a process to 
make every shelter location pet-friendly by identifying some space at each location where pets 
can be housed with lower risk of facility damage or other issues. 

Workshop 2 Highlights: Potential Shelters List 
The objectives of the second Safe Workshop: learn how the candidate shelters list was assembled; 
review and refine the candidate shelter options. 

• Project rationale was reviewed: population increases and sea-level rise are driving increased 
storm shelter demands (more people) and reduced storm shelter capacity (increased surge 
footprint in future making some shelters likely inundated). 

• SLR and surge may reduce shelter space from current shelter locations: 14,032 spaces likely 
flooded by Category 4 surge in 2040 (NOAA 2017 Intermediate High). 17,047 spaces likely 
flooded by Category 5 surge in 2040. This is about a 7% to 9% decline in available shelter 
spaces. 

• Workshop participants indicated they preferred the shelter data dashboard to include county- 
provided shelter locations and capacity in addition to the FDEM-prepared accounting of shelter 
locations and capacity. 

• The approach to identify potential shelter locations was explained: statewide parcel was subset 
to only applicable use codes and was subset to avoid future inundation risk. Key attributes of 
year built, construction type, square footage, and location were included to allow filtering of 
potential shelters based on combinations of location attributes. 

The following list summarizes the high-level findings from the breakout discussions focused 
on the interactive (dashboard) list of potential shelter locations: 

• There was agreement that the potential shelter list and the simplicity in refining it based on 
parcel attributes was a helpful way to provide a potential shelter list. 

• Participants seemed to understand and agree with the approach/methods used to identify 
the potential shelters. 

• In discussion of particular buildings to add to the current list, no specific locations/buildings 
were provided – indicating that existing lists of potential/future shelters are not readily 
available or in use. 

• There were recommendations for additional attributes that could possibly be added as part 
of future efforts: FEMA and administrative flood zones, on-site generator status, bathroom 
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count, kitchen status/size, number and size of buildings for each parcel/location. Some of 
these attributes would require site-specific investigation, but some could be updated with 
moderate additional effort. 

• Google Street View functionality was recommended as simple way to improve the potential 
shelter list to facilitate quick visual inspection. This was added to an updated version of the 
dashboard so a map link is available in the potential shelters list to allow for Street View and 
building count and size reconnaissance. 

• There was a lot of interest in identifying potential step-down (recovery) shelters – these likely 
would not need the same surge/SLR exclusions. This will be recommended as a potential 
next step or recommendation for additional related work. 

• There was a strong preference for publicly-owned parcels, but it was indicated that privately- 
owned parcels should still be included in the list. 

Potential Shelter Locations 

Florida Statue 252.385 (4)(a) specifies that “Public facilities, including schools, postsecondary education 
facilities, and other facilities owned or leased by the state or local governments, but excluding 
hospitals, hospice care facilities, assisted living facilities, and nursing homes, which are suitable for use 
as public hurricane evacuation shelters shall be made available at the request of the local emergency 
management agencies.”  

The following list from the 2022 SESP lists the following facility types as suitable for hurricane 
evacuation shelters: 

• Community and civic centers 
• Meeting halls 
• Gymnasiums 
• Auditoriums 
• Cafeterias and dining areas 
• Open floor multipurpose facilities 
• Exhibition halls 
• Sports arenas 
• Field houses 
• Conference and training centers 
• Certain classroom facilities 
• Other public assembly facilities. 

Section 1013.372 F.S. “Education facilities as emergency shelters” requires school boards to comply 
with EHPA building codes for new facilities. Section 1013.74 F.S. “University authorization for fixed 
capital outlay projects” requires public university board of trustees to evaluate university building 
suitability for shelter space and to incorporate hurricane resistance standards into their capital 
improvement plans for new or retrofitted buildings. 

  

http://www.leg.state.fl.us/statutes/index.cfm?App_mode=Display_Statute&Search_String&URL=0200-0299/0252/Sections/0252.385.html
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Section 252.385 F.S. requires that public facilities owned or leased by state or local governments shall 
be made available for use as emergency shelters upon request from the applicable local emergency 
managers. The Public Shelter Design Criteria (Appendix A) are referred to as the Enhanced Hurricane 
Protection Area (EHPA) code; this was established to ensure that appropriate new educational facilities 
can serve as public shelters for emergency management purposes.  

Wind load resistance is a key construction/ design factor. The EHPA specifies the shelter building wind 
standards shall conform to ICC-500: the International Code Council (ICC) and the National Storm 
Shelter Association (NSSA), Standard for the Design and Construction of Storm Shelters (ICC-500). 

Per the Standards, the key criteria for selecting buildings for emergency shelters are location, size, and 
construction/design details. The main factors are summarized here, and additional details on shelter 
requirements and recommendations can be found in Appendices A and B. Shelters should be located 
outside the 100-year floodplain and should not be in hurricane storm surge zones. Additionally, 
shelters should not be on barrier islands or within the vulnerability zone of locations with hazardous 
materials. Shelter locations should have at least 2,000 sq. ft. of net floor area.  

In terms of construction standards – see Appendix A for Florida Building Codes for Public Shelter 
structures and Appendix B for American Red Cross Hurricane Evacuation Shelter Standards (ARC HESS). 
The state has identified ARC HESS as the minimum hurricane evacuation shelter safety criteria. The 
wind load best practices are summarized in general terms by the following ARC HESS guidelines on 
wind resistance. 

Give preference to the following: 
• Buildings with 10°-30° pitched, hipped roofs, or with heavy concrete roofs 
• Buildings no more than 60 feet high 
• Buildings in sheltered areas (protected from strong winds) 
• Buildings with access routes that are not tree-lined 

Avoid uncertified buildings of the following types: 
• Buildings with long or open roof spans longer than 40 feet 
• Unreinforced masonry buildings 
• Pre-engineered (steel prefabricated) buildings built before the mid-1980s 
• Buildings that will be exposed to the full force of hurricane winds 
• Buildings with flat roofs or built with lightweight materials 
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Alternative Shelter Options Dashboard 
The insights from EM personnel from interviews and in Workshop 1 were integrated into the spatial 
and property attribute analysis used to identify potentially suitable shelter alternatives. Table 6 shows 
the parcel use codes that were included based on likelihood that use code would be compliant with 
possible shelter use. 
Table 6. Parcel use codes selected for possible compatibility as storm shelters 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
The potential storm shelters list was integrated into the Safe Shelter dashboard (see Figure 9) to allow 
for simplified interaction and filtering of the list based on location and attributes. The online dashboard 
was prepared to improve data accessibility and to create a stable, online location for the potential 
shelters list to be refined. In the example in Figure 9, the list was filtered to show only Manatee County 
potential shelters with Year Built of 1993 or newer (resulting in about 10 options for further review). 
 
This resource can be updated to add or remove shelter locations or add parcel-level attributes that 
could be helpful in identifying shelter options with a higher likelihood of compatibility as a shelter. The 
shelter alternatives list was developed using publicly available parcel data and the selection rules 
described above. The status of a parcel on the list is based only on its location and other attributes 
that suggest possible shelter suitability; this does not indicate intention of actual shelter establishment 
– it is intended for use as a planning resource only. 

  

FDOR Parcel Use Description 
Churches 
Clubs, lodges, union halls 
Colleges (non-private) 
Hospitals (non-private) 
Hotels, motels 
Miscellaneous residential (migrant camps, boarding homes, etc.) 
Municipal, other than parks, recreational areas, colleges, hospitals 
Outdoor recreational or parkland, or high-water recharge subject to classified use assessment 
Private schools and colleges 
Privately owned hospitals 
Public county schools - including all property of board of public instruction 
State, other than military, forests, parks, recreational areas, colleges, hospitals 
Vacant commercial 
Vacant governmental 
Vacant industrial 
Vacant residential 
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Figure 9. Safe Shelter Dashboard: Potential Shelters page 
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Further Recommendations 
Several recommendations on utilizing and advancing this storm shelters vulnerability study are in the 
following table. 

Table 7. Recommendations for advancing the storm shelters vulnerability study 
Timeframe Recommendation Action Leader(s) 
Short-term Potential shelters list refinement: as EM personnel provide 

input on the potential shelters list, decision-rules used to 
prepare it could be adjusted to increase or decrease 
candidate shelter parcels for planning purposes. 

Resilience Coalition; 
County EM leaders 

Short-term Develop a list of potential shelters for step-down/recovery 
use: this potential shelter list refinement could relax some of 
the flood zone exclusions to include parcels maybe suitable 
for step-down (post-storm) shelters. In workshops and 
interviews for this assessment, it was regularly discussed how 
important recovery shelters are for those who cannot return 
home due to storm damage. 

FDEM; Resilience 
Coalition; County 
EM leaders 

Short-term TBRPC will host interactive sheltering maps that will be 
updated after FDEM updates on shelter deficit. The maps 
should be interactive and printable with a key and 
description for use in facility planning. 

TBRPC 

Medium-term Coordinate with FDEM to publish County-provided shelter 
locations as part of SESP: this is related to the short-term 
recommendation on County-provided shelter capacity, but 
an additional effort would be to coordinate with FDEM so 
that the County-provided shelter locations (with capacity 
data) could be published as part of the FDEM SESP that is 
delivered on even-numbered years. The 2024 SESP would 
be the ideal time to add that information to the SESP. 

Resilience Coalition; 
FDEM 

Medium-term Explore the possibility of adjustments to local codes where 
there is an operational deficit in shelter space, but not a 
FDEM-defined deficit.  This could potentially allow a County 
to be eligible for retrofit funding to be used for building 
improvements. 

Resilience Coalition; 
County EM leaders 

Medium-term Prepare pet-friendly shelters. During a Safe Shelter 
workshop under this project, Sarasota County described 
how they had recently identified pet-friendly areas within 
each of their shelter locations, allowing for some pet 
capacity at all shelters. Some education materials describing 
the details of their approach would likely benefit other 
Coalition Counties and others statewide who might be 
aiming for a similar goal of more or all shelters 
accommodating pets. 

County EM leaders 
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Timeframe Recommendation Action Leader(s) 
Long-term Collaborate with FDEM and others to examine how/if 

retrofit funding could be shifted to allow for new 
construction of dedicated shelter facilities. Workshop 
discussions and interviews identified the interest among 
some EM personnel to establish more multi-use County 
buildings designed for storm sheltering. New schools will 
be built to accommodate growing 
populations (and most of them will meet storm readiness 
standards), and an increasing number of older schools have 
been retrofitted to storm readiness standards. This means 
that there might be less of a need for the retrofit funding (to 
adapt older schools), and possibly that funding could be 
allocated to dedicated shelter facilities: to construct regional, 
large shelter facilities that can be used by local governments 
for other purposes during non-storm events, but would have 
fewer use conflicts than schools or other buildings. 

FDEM; Resilience 
Coalition; County 
EM leaders 

Long-term Study changes in shelter demand – more new houses, 
more in-migration, and other factors could reduce future 
shelter demands, and improvements in the 
understanding of this would reduce some of the 
uncertainty around future shelter 
demand estimates. 

Resilience Coalition 
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Appendix A – Public Shelter Design Criteria: Florida Building Code 
2020 Florida Building Code—Building, 7th Edition - Section 453.25 Public Shelter Design 
Criteria) 
New facilities. New educational facilities for school boards and Florida college boards, unless 
specifically exempted by the board with the written concurrence of the applicable local emergency 
management agency or the Florida Division of Emergency Management (DEM), shall have 
appropriate areas designed as enhanced hurricane protection areas (EHPAs) in compliance with this 
section. Exception: Facilities located, or proposed to be located, in a Category A, B or C evacuation 
zone shall not be subject to these requirements. 

Enhanced hurricane protection areas (EHPAs). The EHPAs shall provide emergency shelter and 
protection for people for a minimum period of 24 hours during a hurricane. The EHPA criteria applies 
only to the specific portions of (K–12) and Florida college educational facilities that are designated as 
EHPAs. The EHPAs and related spaces shall serve the primary educational or auxiliary use during non- 
shelter occupancy. 

Site. Factors such as low evacuation demand, size, location, accessibility and storm surge may be 
considered by the board, with written concurrence of the local emergency management agency or 
the DEM, in exempting a particular facility. 

Emergency access. EHPAs shall have at least one route for emergency vehicle access. The 
emergency route shall be above the 100-year flood plain. This requirement may be waived by the 
board, with concurrence of the local emergency management agency or the DEM. 

Landscaping. Landscaping around the EHPAs shall be designed to preserve safety and emergency 
access. Trees shall not conflict with the functioning of overhead or underground utility lines, or cause 
laydown or impact hazard to the building envelope. 

Parking. During an emergency condition, vehicle parking shall be prohibited within 50 feet (15 240 
mm) of an EHPA. Designated EHPA parking areas may be unpaved. 

Signage. Floor plans of the facility, indicating EHPAs, shall be mounted in the emergency manager’s 
office/area. 

Design. EHPAs may be above or below ground and may have more than one story, provided the 
design satisfies the wind load and missile impact criteria. Modular and open-plan buildings may 
serve as EHPAs provided the design satisfies the wind load and missile impact criteria. 

Excluded spaces. Spaces such as mechanical and electrical rooms, storage rooms, open corridors, 
kitchens, science rooms and labs, vocational shop areas and labs, computer rooms and labs, attic and 
crawl spaces shall be excluded from EHPA capacity calculations. 
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Capacity. Fifty percent of the net square feet of a designated educational facility shall be 
constructed as EHPAs. The net square feet shall be determined by subtracting from the gross square 
feet those spaces, such as mechanical and electrical rooms, storage rooms, open corridors, kitchens, 
science rooms and labs, vocational shop areas and labs, computer rooms, attic and crawl spaces, that 
shall be excluded from EHPA capacity calculations. The board, with concurrence of the applicable 
local emergency management agency or DEM, may adjust this requirement if it is determined to be 
in its best interest. The capacity of an EHPA shall be calculated at 20 square feet (1.86 m2) per 
occupant (adults and children five years or older). The capacity of a special needs EHPA shall be 
calculated at 60 square feet (5.57 m2) per occupant (adults and children five years or older). 

Toilets. Toilet and hand-washing facilities should be located within the EHPAs and provided at one 
toilet and one sink per 40 occupants. These required toilet and hand-washing facilities are not in 
addition to those required for normal school occupancy and shall be included in the overall facility 
fixture count. Support systems for the toilets, e.g., bladders, portable toilets, water storage tanks, etc., 
shall be capable of supplying water and containing waste, for the designed capacity of the EHPAs. 
Plumbing and valve systems of “normal” toilets within the EHPAs may be designed for conversion to 
emergency operation to meet the required demand. 

Food service. Where feasible, include counter tops for food distribution functions in the EHPAs. 

Manager’s office. An administration office normally used by a school administrator shall be 
identified as the EHPA manager’s office and shall be located within the EHPA. The office shall have 
provisions for standby power, lighting, communications, main fire alarm control panel and storage 
for the manager’s equipment. 

Structural standard for wind loads. At a minimum, EHPAs shall be designed for hurricane wind 
loads in accordance with ICC 500. 

Enclosure classifications. Enclosure classifications for EHPAs shall be determined in accordance with 
ASCE 7, Section 26.2. 

Mechanical ventilation. EHPAs shall have mechanical ventilation systems. Ventilation shall be 
provided at a minimum rate of 2 cfm per square foot (0.6 m3/min. per square meter) of EHPA floor 
area. The mechanical ventilation system shall be connected to the EHPA’s emergency power. 

Exterior envelope. The exterior envelope, louvers over air intakes and vents, and gooseneck-type 
intakes and vents of EHPAs shall be designed and installed to meet the wind load and missile impact 
criteria. 

HVAC equipment mounted on roofs and anchoring systems shall be designed and installed to meet 
the wind load criteria. Roof-mounted HVAC equipment shall have a 12-inch-high (305 mm) curb 
around the roof opening and be designed to prevent the entry of rain water. 
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Exception: Exposed mechanical equipment or appliances fastened to a roof or installed on the 
ground in compliance with the code using rated stands, platforms, curbs, slabs, walls, or other means 
are deemed to comply with the wind-resistance requirements of the 2007 Florida Building Code, as 
amended. Further support or enclosure of such mechanical equipment or appliances is not required 
by a state or local official having authority to enforce the Florida Building Code. 

Electrical and standby emergency power system. The EHPA shall be provided with a standby 
emergency electrical power system, per Chapter 27, NFPA 70 Articles 700 and 701, which shall have 
the capability of being connected to a backup generator or other optional power source. Where 
economically feasible, an equivalent photovoltaic system may be provided. The EHPA’s emergency 
systems include, but are not limited to: (1) an emergency lighting system, (2) illuminated exit signs, 
(3) fire protection system(s), alarm (campus wide) and sprinkler, and (4) minimum ventilation for 
health/safety purposes. The fire alarm panel shall be located in the EHPA manager’s office. A remote 
annunciator panel shall be located in or adjacent to the school administrator’s office. When 
generators are installed, the facility housing the generator, permanent or portable, shall be an 
enclosed area designed to protect the generators from wind and missile impact. Air intakes and 
exhausts shall be designed and installed to meet the wind load and missile impact criteria. 
Generators hardened by the manufacturer to withstand the area’s design wind and missile impact 
criteria shall be exempt from the enclosed area criteria requirement. 

EHPA lighting. Emergency lighting shall be provided within the EHPA, EHPA manager’s office, toilet 
rooms, main electrical room and generator spaces and shall be at least 10 footcandles (100 lux) of 
general illumination, which can be reduced to 1/2 footcandle (5 lux) in the sleeping areas during the 
night. 

Optional standby systems. Additional non-life safety systems, as defined by Chapter 27 and NFPA 
70 Article 702 (Optional Standby Systems), may be supplied power, if available, by the standby 
emergency power system. These systems shall be connected to the standby emergency power 
system via an electrical subpanel to the standby electrical power system’s main electrical panel. This 
will allow selective or total load shedding of power if required. The fire alarm, emergency lighting 
and illuminated exit signs throughout the entire campus shall receive first priority to power provided 
by the standby emergency power system per Chapter 27 and NFPA 70 Article 700. The systems listed 
are not all-encompassing but are in order of priority. Local officials may request additional systems 
they deem necessary for health, welfare and safety of the public during occupancy: 

• Remainder of the school’s campus security lighting (building and site). 
• Additional ventilation systems within the EHPA, including heat. 
• Intercom system. 
• Food storage equipment. 
• Additional electric receptacles, other than those required by Section 453.25.5.3. 
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Receptacle outlets. A minimum of four electrical outlets, served with power from the standby 
circuits, shall be provided in the EHPA manager’s office. 

Inspections. EHPAs shall be considered “threshold buildings” in accordance with Section 553.71(12), 
Florida Statutes, and shall comply with Sections 553.79(5), 553.79(7), and 553.79(9), Florida Statutes. 

Construction of EHPAs shall be inspected during the construction process by certified building code 
inspectors or the design architect/engineer(s) certified pursuant to Part XII Chapter 468, Florida 
Statutes and threshold inspectors for compliance with applicable rules and laws. 

The emergency electrical systems shall be inspected during the construction process by certified 
electrical inspector or Florida-registered professional engineers certified pursuant to Part XII Chapter 
468, Florida Statutes, skilled in electrical design. 

All shutter systems, roofs, overflow scuppers, and structural systems of EHPAs shall be inspected and 
maintained annually prior to hurricane season and after a major event. All emergency generators 
shall be inspected under load conditions including activation of the fire alarms, emergency lights in 
accordance with applicable equipment codes and NFPA standards, and including mechanical systems 
and receptacles connected to the emergency power. 
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Appendix B – American Red Cross Hurricane Evacuation Selection 
Standards 
Source: American Red Cross Hurricane Evacuation Shelter Standards V.1.0 2018.06.23 
 
Surge Inundation 
In hurricane planning, evacuation shelters should not be located in areas vulnerable to hurricane 
surge inundation. The National Weather Service has developed mathematical models, such as Sea, 
Lake, and Overland Surges from Hurricanes (SLOSH), that are critical in determining the potential 
level of surge inundation for a given area. Steps to follow in ensuring shelters are safe from surge 
inundation include: 

• Carefully review inundation maps to ensure that all hurricane evacuation shelters are located 
outside of Category 4 storm surge inundation zones, except for the coastline from Virginia 
to Maine where shelters must be located outside of Category 3 storm surge zones. This 
difference in surge vulnerability is based on current climatology science and the statistical 
improbability of a Category 5 hurricane occurring north of the NC/VA state line to align with 
hurricane evacuation and planning tools released by the National Hurricane Center (NHC). 

• Due to the intricate nature of specific levees and mitigation systems and the uncertainty 
built into current modeling, any area that is listed as a “leveed area” without a surge value 
on inundation maps will be considered located in a Category 1 Surge Zone/A Flood 
Zone. 

o In order for shelters to be located behind a leveed area, actual surge and flood 
vulnerability for the area must be shared with Red Cross and reviewed by national 
headquarters to ensure all parameters of safe sheltering have been met. 

• Avoid buildings subject to isolation by surge inundation in favor of equally suitable buildings 
not subject to isolation. Confirm the accuracy of base flood elevations for all potential shelter 
facilities and access routes obtained from topographic maps. 

• Do not locate hurricane evacuation shelters on barrier islands. 
 

Rainfall Flooding 
Rainfall flooding must be considered in the hurricane evacuation shelter selection process. 
Flood Insurance Rate Maps (FIRMs), as prepared by the National Flood Insurance Program, 
should be reviewed, particularly for riverine inundation areas and shelters in inland counties. 

• Locate hurricane evacuation shelters outside the 100-year floodplain. 
• While it is permissible to locate hurricane evacuation shelters within the 500-year 

floodplain, this tactic should be avoided if alternative facilities are available outside of 
the floodplain. 

• Avoid selecting hurricane evacuation shelters in areas likely to be isolated due to 
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riverine inundation of roadways. 
• Ensure a hurricane evacuation shelter’s first floor elevation is on an equal or higher 

elevation than that of the base flood elevation level for the Flood Insurance Rate Map 
area. 

• Consider the proximity of shelters to any dams and reservoirs to assess flow upon 
failure of containment following hurricane-related flooding. 

• All buildings with flat roofs must have a scheduled maintenance program 
to keep drains/scuppers free from debris buildup during the year. 

 
High Winds 

Consideration of any facility for use as a hurricane evacuation shelter must take into account wind 
hazards. Both design and construction problems may preclude a facility from being used as a shelter. 
Local building codes are frequently inadequate for high wind speeds. 

• Ideally, select buildings that a structural engineer has certified as being capable of 
withstanding wind loads according to American Society of Engineers (ASCE) (7-10) or 
Safety Equipment Institute (SEI) / American National Standards Institute (ANSI) (7-05) 
structural design criteria. Ideally, these structures should meet Emergency Shelter 
Criteria in International Code Council - ICC-500 (2014) and accessibility requirements in 
ICC A117.1 (2009). 

• Acceptable buildings must meet ASCE 7-98 or ANSI A58 (1982) structural design criteria. 
• Buildings must comply with all local building and fire codes. 
• If a certification is not available (see first bullet above), request a structural engineer 

through local authorities to rank the proposed hurricane evacuation shelters based on 
his or her knowledge and the criteria contained in these guidelines. 

• Avoid uncertified buildings of the following types: 
o Buildings with long or open roof spans longer than 40 feet 
o Unreinforced masonry buildings 
o Pre-engineered (steel prefabricated) buildings built before the mid-1980s 
o Buildings that will be exposed to the full force of hurricane winds 
o Buildings with flat roofs or built with lightweight materials 

• Give preference to the following: 
o Buildings with 10°-30° pitched, hipped roofs, or with heavy concrete roofs 
o Buildings no more than 60 feet high 
o Buildings in sheltered areas (protected from strong winds) 
o Buildings with access routes that are not tree-lined 

 
Hazardous Materials 
The possible impact from a spill or release of hazardous materials should be taken into account 
when considering any potential hurricane evacuation shelter. All facilities manufacturing, using, or 
storing hazardous materials (in reportable quantities) are required to submit Material Safety Data 
Sheets (emergency and hazardous chemical inventory forms) to the Local Emergency Planning 
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Committee (LEPC) and the local fire department. These resources can help determine the suitability 
of a potential hurricane evacuation shelter or determine precautionary zones (safe distances) for 
potential shelters near facilities that manufacture, use, or store hazardous materials. 

• Facilities that store certain reportable types or quantities of hazardous materials 
may be inappropriate for use as hurricane evacuation shelters. 

• Hurricane evacuation shelters should not be located within the 10-mile emergency 
planning zone (EPZ) of a nuclear power plant. Shelters must be located outside the 
one-mile emergency planning zone. 

• Regions must work with local emergency management officials to determine if 
hazardous materials present a concern for potential hurricane evacuation shelters. 
 

Interior Building Safety Criteria During Hurricane Conditions 

Based on pre-storm hazards (e.g., arrival of gale-force winds or flooding rains) work with local 
emergency managers to determine a notification procedure regarding when to move a shelter 
population to predetermined safer areas within a facility. Consider the following: 

• Do not use rooms attached to, or immediately adjacent to, unreinforced masonry 
walls or buildings. 

• Do not use gymnasiums, auditoriums, or other large open areas with long roof spans 
(longer than 40 feet) during hurricane conditions, unless the building meets engineered 
requirements mentioned in the High Winds section. 

• Avoid areas near glass unless an adequate shutter protects the glass surface. Assume 
that windows and the roof will be damaged and plan accordingly. 

• Use interior corridors or rooms. 
• In three-story and larger buildings, use only the lower floors (no higher than 60 feet), 

and avoid corner rooms. 
• Avoid any wall section that has portable or modular classrooms in close proximity, if 

these are used in the community. 
• Avoid basement(s) if there is any chance of flooding. 
•  

Hurricane Evacuation Shelter Selection Process 
General procedures for investigating the suitability of a building or facility for use as a 
hurricane evacuation shelter are as follows: 

• Identify viable sites taking into consideration evacuation and transportation route 
models. 

• Complete a risk assessment on each viable site. 
o Gather all pertinent data from the Sea, Lake, and Overland Surges from 

Hurricanes and the Flood Insurance Rate Maps models. 
o Determine the facility’s base flood elevation. 
o Obtain hazardous materials information and previous studies concerning each 
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building’s suitability. 

• Have a structural engineer evaluate the facility and rate its ability to withstand wind 
loads according to American Society of Engineers (ASCE) 7-10 or Safety Equipment 
Institute (SEI)/ American National Standards Institute (ANSI) 7-05 structural design 
criteria. Ideally, these structures should meet Emergency Shelter Criteria in ICC-500 
(2014) and accessibility requirements in ICC A117.1 (2009). As a next step, facilities that 
meet ASCE 7-98 or ANSI A58 (1982) may be considered. Other facilities not meeting 
the criteria mentioned above should only be considered after these have been 
reviewed. 

• Inspect the facility and complete a Red Cross Shelter Facility Survey and other 
required paperwork, in accordance with Red Cross doctrine. 
o Note all potential liabilities and the type of construction. 
o Consider the facility as a whole. One weak section may seriously jeopardize the 

integrity of the building. 

• Determine required time to resource shelters with food, blankets, and personnel 
prior to opening and share with local emergency management to help ensure 
decisions are made with enough time to correctly get the facility operational. On an 
annual basis, share capabilities with local emergency management to assist with 
overall evacuation planning. 
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Appendix C - List of Federal Resources on Shelter Planning 
The following list includes both climate-related and general guidelines on shelter planning: 

• FEMA Resources for Climate Resilience (2021) - 
https://www.fema.gov/sites/default/files/documents/fema_resources-climate-resilience.pdf 

• USGCRP – National Climate Assessment of the U.S. Global Change Research Program (2018) - 
https://nca2018.globalchange.gov/downloads/ 

• FEMA Evacuation and Shelter in Place Guidance (2019) - 
https://www.fema.gov/sites/default/files/2020-07/planning-considerations-evacuation-and- 
shelter-in-place.pdf 

• FEMA: Guidance on Planning for Integration of Functional Needs Support Services in General 
Population Shelters (2010) - https://www.fema.gov/pdf/about/odic/fnss_guidance.pdf

https://www.fema.gov/sites/default/files/documents/fema_resources-climate-resilience.pdf
https://nca2018.globalchange.gov/downloads/
https://www.fema.gov/sites/default/files/2020-07/planning-considerations-evacuation-and-shelter-in-place.pdf
https://www.fema.gov/sites/default/files/2020-07/planning-considerations-evacuation-and-shelter-in-place.pdf
https://www.fema.gov/pdf/about/odic/fnss_guidance.pdf
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