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Safe Room Technical Review 
This job aid supplement covers the requirements associated with the technical reviews for 
safe room projects funded by Hazard Mitigation Assistance. FEMA will also conduct an 
Environmental Planning and Historic Preservation review of each project. Refer to the Safe 
Room: Information Required for Environmental Review Job Aid. 

This Technical Review Supplement provides additional information, examples and potential sources 
of documentation for items listed in the job aid to help communities applying for Hazard Mitigation 
Assistance grants comply with application requirements.  

 All Hazard Mitigation Assistance (HMA) applications must comply with the requirements outlined in the HMA 
Guidance.  

 According to the guidance, in addition to a general programmatic review, an EHP review and a technical review 
will be performed by FEMA for each proposed project.  

 The technical review will verify that a project demonstrates feasibility, effectiveness and cost-effectiveness. 
The document is intended for technical reviews of applications only.  

 For assistance completing EHP compliance reviews, see the EHP Supplement Job Aids. 

Introduction 
The following provides a review of the information that should be provided with the grant application, including 
recommended documentation and a list of supplementary information, to assist FEMA when conducting technical 
reviews of the project application. Technical resources are identified throughout this supplement to provide clarifying 
information on specific project application components. The final section provides a comprehensive list of resources 
identified throughout this supplement. 

It is recommended that the grant applicant consult with a professional structural engineer to assist in preparing the 
application, as many of the documentation requirements are technical in nature. The engineer will assist with the 
risk assessment, existing structure evaluation and retrofit recommendations; provide documentation for benefit-cost 
analysis (BCA) parameters; provide the design of the safe room; and oversee the implementation of the safe room 
construction to verify the project is effective in achieving mitigation objectives 

For complex projects, applicants may want to consider Advanced Assistance or a phased project approach. Initial 
funds may be obtained to produce detailed designs of the project (Phase 1 or Advanced Assistance) for further 
FEMA review and approval prior to construction (Phase 2). Refer to HMA Guidance Part VIII, A.12 and A.13 for 
additional guidance. 

The project-specific guidance in this supplement does not provide all the information necessary to apply for funding 
through an HMA program and must be read in conjunction with all other relevant guidance. 
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Additional Resources 
 Hazard Mitigation Assistance Guidance (HMA Guidance) 

 Hazard Mitigation Assistance Guidance Addendum 

 Benefit-Cost Analysis Reference Guide and Supplement to the Benefit-Cost Analysis Reference Guide 

 FEMA P-320, Taking Shelter from the Storm: Building a Safe Room for your Home or Small Business 

 FEMA P-361, Design and Construction of Community Safe Rooms 

 FEMA Safe Room Resources 

A list of all resources referenced is provided on the last page of the supplement. 

Summary of Steps 
 STEP 1: Provide a Scope of Work 

 STEP 2: Provide Structure-Specific Details 

 STEP 3: Provide Structure Photographs 

 STEP 4: Provide a Project Schedule 

 STEP 5: Provide a Project Cost Estimate 

 STEP 6: Project a Project Site Map 

 STEP 7: Identify the Proposed Safe Room Location 

 STEP 8: Provide Property Location Information 

 STEP 9: Determine if Project Location is in a Floodplain 

 STEP 10: Identify Wind Speed Design Requirements 

 STEP 11: Identify the Occupant Population and Evaluation Route 

 STEP 12: Determine the Size of the Safe Room 

 STEP 13: Cost-Effectiveness Analysis 

 STEP 14: Prepare Safe Room Operations and Maintenance Plan 

 STEP 15: Environmental and Historic Preservation Considerations 

 STEP 16: Project Closeout 

Important Terms 

ASCE/SEI 7-22 (American Society of Civil Engineers/Structural Engineering Institute – Minimum Design 
Standards and Other Structures, 2022 Edition): This standard is used by engineers and architects to 
determine design loads for buildings, including seismic loads on buildings. 

Community Safe Room: Any safe room not defined as a residential safe room. These safe rooms include public 
and private safe rooms for businesses and other types of organizations. 
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Internal Safe Room: A specially designed and constructed room or area within or attached to a larger building. 
An internal safe room should be designed and constructed or retrofitted to be structurally independent from 
the larger building and provide the same wind and windborne debris protection as a standalone safe room. 

Predominant Structure(s): The structure(s) that the occupants will evacuate from to get to the safe room 
during a hurricane or tornado.  

Residential Safe Room: Serves occupants of dwelling units and has an occupant load not exceeding 16 
persons. 

Safe Room: A storm shelter specifically designed to meet FEMA safe room criteria and provide near-absolute 
protection in extreme-wind events, including tornadoes and hurricanes. Near-absolute protection means that, 
based on current knowledge of tornadoes and hurricanes, the occupants of a safe room built in accordance 
with FEMA guidance will have a very high probability of being protected from injury or death.  

Standalone Safe Room A separate building (i.e., not within or attached to any other building) that is designed 
and constructed or retrofitted to withstand extreme winds and the impact of windborne debris during 
tornadoes, hurricanes or other extreme wind event. 

Technical Review Components 
To complete a successful project application, a minimum amount of technical information is required for review. The 
following is a step-by-step approach to addressing the major components of a safe room project. Data collected in 
these steps will provide reviewers with the necessary information to determine whether a project is feasible and 
effective. 

The data requirements in the following steps should be compiled in an attachment to the project application. If the 
project impacts multiple structures, this information must be provided for each structure. 

STEP 1: Provide a Scope of Work 

Description: Provide a project narrative identifying the proposed mitigation action and structures involved in 
the mitigation project, including a description of the proposed safe room and a clear explanation of how the 
project will mitigate risk. The SOW should include key milestones and correspond with the design information, 
project schedule and cost estimate. 

References: When preparing the SOW, refer to the following: 

 HMA Guidance Part IV, Section H: Scoping Narrative: Scope of Work, Schedule, and Cost Estimate  

 FEMA P-320, Taking Shelter from the Storm: Building a Safe Room for your Home or Small Business  

 FEMA P-361, Safe Rooms for Tornadoes and Hurricanes: Guidance for Community and Residential Safe 
Rooms 

 ICC-500/NSSA (or most recent edition), Standard for the Design and Construction of Storm Shelters 

 Highlights of ICC 500-2014, ICC/NSSA Standard for the Design and Construction of Storm Shelters 
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 American Society of Civil Engineers (ASCE)/Structural Engineering Institute (SEI) 7, Minimum Design Loads 
and Associated Criteria for Buildings and Other Structures (most recent edition) 

Approach: A licensed engineer should be consulted when developing the SOW for the safe room project. The 
following items are recommended for inclusion in the SOW. Specific details and documentation required to support 
the narrative will be documented in the subsequent steps: 

 Provide a detailed narrative of the purpose of the safe room: 

o Define the hazard risk from which the safe room will provide near-absolute protection (e.g., hurricane or 
tornado). 

o Provide the number of occupants expected to use the safe room and describe how the number of potential 
occupants was derived. 

o State whether the safe room will be multipurpose (provide a normal daily use) or single use (only used as a 
safe room). 

o For residential safe rooms, state whether the safe room is intended to be used by a single residence or 
multiple residences. 

o For community safe rooms, state whether the safe room will be open to the public or designed to protect 
evacuees originating from a specific building or campus of buildings. 

 Provide the technical details of the safe room construction:  

o Indicate if the safe room will be internal or attached to an existing or a proposed building or if it will be a 
standalone safe room. 

o Indicate if the safe room is a prefabricated safe room or if the safe room is going to be constructed at a 
designated location. 

 Verify that the project will be constructed to the latest edition of codes and standards by including a 
description of the building code and standards that are to be followed. Providing the following documentation 
will streamline technical reviews of safe room projects. 

o For prefabricated safe rooms, a National Storm Shelter Association (NSSA) certification is recommended. 
The certification provided by the NSSA must state that the safe room design meets or exceeds the FEMA 
program requirements. 

o For prefabricated safe rooms that are non-NSSA certified, a signed and sealed letter from a professional 
engineer, certifying that the prefabricated structure will be designed and constructed in accordance with 
the most current edition of FEMA P-361 (for non-prescriptive designs) or FEMA P-320, is recommended. 

o For safe rooms that are not prefabricated, a signed and sealed letter from a professional engineer, 
certifying that the structure will be designed and constructed in accordance with the most current edition 
of FEMA P-361 (for non-prescriptive designs) or FEMA P-320 (for prescriptive designs), is recommended.  

o Provide a description of the other code requirements, such as the latest edition of ASCE/SEI 7, that will be 
met, considering the structural loads (i.e., dead, live) and hazard loads (i.e., rain, snow, flood, seismic) 
most likely to affect the lateral and main force-resisting system of the structure, which includes the roof, 
walls, floor slab, foundation and connections. 
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o For community safe rooms, describe the approach that will be used to prepare the required operations and 
maintenance plan as described in the HMA Guidance Addendum, Part C.5.1.1. 

 Mitigation project alternatives are required as part of the application development. Document at least two 
alternatives that were considered during the planning or design phase. Indicate which alternative is the 
preferred mitigation project and discuss why it is the most practical, effective and environmentally sound 
alternative. One alternative is often considered the “no-action alternative” and reflects conditions expected to 
exist if a mitigation project is not completed. This is a key step to verify an efficient EHP review process. 

 Explain the proposed approach to the planned safe room, defining the tasks and milestones to be 
accomplished in clear, concise and meaningful terms. All line item costs in the provided cost estimate must 
match the tasks in the SOW. The SOW should provide sufficient detail to determine whether the application is 
eligible. The scoping narrative will become part of the conditions of the award. 

STEP 2: Provide Structure-Specific Details 

Description: If the safe room is to be constructed as a retrofit to an existing structure or constructed within an 
existing structure, it is necessary to demonstrate that a project is feasible and effective. As part of this 
demonstration, provide detailed information about each structure in the project. 

Approach: Provide the following information about the existing structure(s). If there are multiple structures, this 
information must be provided and documented for each. 

 Date the structure was built 

 Date(s) of any upgrades or additions 

 Structure type (e.g., residential, non-residential, critical infrastructure) 

 Structure use (e.g., agriculture, hospital, grade school, college/university, emergency response, industrial, 
general services)  

 Construction type (e.g., wood frame, masonry, concrete, manufactured housing, steel-frame) 

 Existing condition (narrative with a qualitative assessment of the structure condition) 

 Size of safe room (in square feet of the total enclosed area) 

 Capacity parameters (maximum occupancy of the safe room) 

 Percent of the total occupancy that is present in the structure during the day, evening and night based on 24 
hours per day, 7 days per week, 365 days per year. Include a description of the methodology used to establish 
the number of employees and visitors at various times of the day and days per week if included. Sources may 
include the bundling owner or employment and attendance records (for non-residential structures such as 
schools). 

Potential Sources: For some details, such as capacity parameters and size of a safe room, a professional engineer 
should be consulted. Structure information may be verified through city or county property records or from building 
permit information. This information can often be found from publicly available websites such as tax assessor 
website. Some cities and counties have parcel databases with this information. Documentation for most of the 
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required details can be found in as-built drawings, design drawings, aerial photo assessments and parcel 
databases. Building information can also be provided by the licensed engineer, architect or building inspector. 

STEP 3: Provide Structure Photographs 

Description: Provide photographs of the property, or properties, and structure(s) that are proposed locations 
for the safe room. Photos should be taken that accurately reflect where the safe room will be located, 
including ingress and egress from the safe room (see Figure 1). 

Approach: Provide photographs of all sides of the structure 

 For each photograph, provide a descriptive caption explaining what the photo shows, the direction it was taken 
(e.g., “looking east” or “east side of building, looking west”), side of the structure shown (e.g., front, back) and 
other relevant details.  

 When a structure has multiple levels, it is important to provide photographs that provide different views of the 
structure.  

 For structures that are raised (or partially raised) owing to surrounding ground level changes or other 
circumstances, provide photographs of different sides and angles of the foundation. 

Potential Sources: Use a cell phone, tablet, or camera to take clear, good quality photos for inclusion in the 
application. 

 

Figure 1. Photos showing the structure to be retrofitted with a safe room. 

Concourse A, looking west Concourse B, looking north 

Concourse A, south Concourse B, west 

Concourses B and C, west Concourse B, east 
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STEP 4: Provide a Project Schedule 

Description: Include a detailed project schedule for all tasks identified in the project cost estimate and SOW. 
The schedule identifies major milestones with start and end dates for each activity. Project schedules must 
show completion of all activities (including construction period) within the period of performance (POP) allowed 
by the relevant HMA program. Sufficient detail must be provided so FEMA can determine whether the 
proposed activities can be accomplished within the POP. 

References: HMA Guidance Part VI, Section D.4: Program Period of Performance; and Part IV, Section H: Scoping 
Narrative Scope of Work, Schedule, and Cost Estimate 

Approach: Verify that the information in the schedule supports the SOW and aligns with the project cost estimate. 

STEP 5: Provide a Project Cost Estimate 

Description: Include a detailed line-item cost estimate for all tasks identified in the project schedule and SOW. 
Allowable costs are costs that are necessary and reasonable for the proper and efficient performance and 
administration of the federal award. All costs included in the application should be reviewed to verify they are 
necessary, reasonable, and allocable consistent with the provisions of 2 Code of Federal Regulations (CFR) 
Part 200. Include sufficient detail so that FEMA can determine whether costs are reasonable based on 
proposed activities and level of effort. Costs incurred prior to award may be considered pre-award costs and 
may be eligible for reimbursement. Eligibility may depend on the date they occurred and the grant program. 
Refer to HMA guidance and the Notice of Funding Opportunity for specifics. 

References: HMA Guidance Part IV, Section H: Scoping Narrative: Scope of Work, Schedule, and Cost Estimate and 
HMA Guidance Addendum, Part C.3.2, C.4.3, and C.4.4 for information regarding cost estimates for HMA-funded 
safe room projects 

Approach: Allowable costs are costs that are necessary and reasonable for the proper and efficient performance and 
administration of the federal award. Verify that the information in the cost estimate supports the SOW and aligns 
with the schedule. The assistance of a licensed engineer, architect or contractor may be required to help develop 
project costs. Applications for safe room projects must include detailed, line-item costs in the project cost estimates 
for each mitigation item provided in the SOW. A list of eligible elements can be found in the HMA Guidance 
Addendum, Part C, Table 4. Well-documented project cost estimates containing quantities, unit costs and source 
materials used to support the unit costs should be referenced. Lump sum cost estimates that do not provide 
quantities and unit costs are not acceptable. Allowable and recommended elements to be included in the cost 
estimate include, but are not limited to, these general items. 

 Engineering services for design, structural feasibility analysis and cost estimate preparation 

 Project administration and construction management 

 Management costs (e.g., application development, BCA development) 

 Surveying and inspection 

 Soil sampling 
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 Completion of a title search and deed recording fees 

 Permitting and/or legal fees 

 All construction activities required for safe room construction 

 Disconnecting and reconnecting utilities and extending lines and pipes, as necessary 

 Debris disposal and erosion control 

 Costs for repair of lawns, landscaping, sidewalks or driveways if damaged by construction 

It is important to verify using appropriate methods that an annual maintenance cost has been determined. The 
annual maintenance cost is necessary to address those costs associated with maintaining the effectiveness of the 
mitigation measures. Although the costs will not be funded by FEMA, they are required to be included in the BCA. 

Prefabricated Residential Safe Rooms: Provide line-item costs for the construction of the safe room (or purchase 
and installation of prefabricated safe rooms) along with the necessary non-construction costs (inspection and 
certification), using the following recommended line items: 

 Labor costs with estimated hours and unit rates 

 Safe room purchase and delivery cost 

 Safe room installation cost with the following line items:  

o Excavation cost per cubic yard and total volume 

o Concrete slab cost per cubic yard and total volume Inspection and certification cost 

 Inspection and certification cost 

Constructed Residential Safe Rooms: Provide line-item costs for the (prescriptive) design and construction of the 
safe room, including the necessary non-construction costs (inspection and certification), using the following 
recommended line items. 

 Labor costs with estimated hours and unit rates 

 Safe room design costs 

 Safe room construction costs with the following line items: 

o Concrete cost per cubic yard and total volume 

o Steel reinforcement costs per linear foot and total length 

o Steel plate or plywood costs per square foot and total area 

o Concrete block costs per square foot and total area 

o Costs for non-structural elements such as doors, vents and finishes per number of units 

Community Safe Rooms: Consistent with the HMA Guidance and addendum, the following items are recommended 
to be included in the safe room cost estimate in addition to the general items: 

 Structural system and protective envelop (foundations, walls and roof) 

 Heating, ventilation and air conditioning (HVAC) system 
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 Building electrical systems, including lighting 

 Fire suppression sprinkler systems 

 Signage, emergency communications equipment and backup power generation for the safe area 

 Equipment and electrical systems immediately surrounding the safe room for the purposes of warning citizens 
of an impending, immediate hazard (e.g., warning system) are eligible as part of the project cost if the project 
remains cost-effective. Community-wide, mass notification systems are not considered eligible as part of this 
line item. 

 Land on which the safe room is to be constructed 

Potential Sources: When limited design information is available, a preliminary cost estimate may be appropriate and 
allowable, understanding that a detailed, final cost estimate must also be provided when available. Cost estimating 
resources and general rules of thumb may be used to determine the cost of some line items for a preliminary cost 
estimate: 

1. Construction of the building envelope may be estimated based on the structure size and construction material; 
however, because safe rooms are heavily reinforced structures owing to load requirements, a professional 
estimate is required. 

2. HVAC and electrical systems may be estimated based on gross square footage of the safe room by using 
guidelines set forth in estimating software and guidebooks. 

3. Land costs may be estimated using a certified appraisal. 

4. Design, management and mark-up costs may be estimated as a fixed percentage of construction costs after 
construction costs have been developed. 

It is recommended that conservative values are used when estimating a reasonable preliminary cost of a safe room 
for review and approval. These costs are focused on construction; however, EHP and operations and maintenance 
(O&M) plan development must be considered as the design advances from the initial application through final 
design.  

STEP 6: Provide a Project Site Map 

Description: Provide a map showing the safe room location relative to the predominant structure(s). If the 
project includes multiple structures, show the project boundaries, including staging area. Figure 2 provides an 
example of a project site map. 

Reference: Supplement to the Benefit-Cost Analysis Reference Guide, Section 5: Available Technology Aids 

Approach: Provide a map showing the project location, including structures, map scale and location information. For 
any maps provided, verify that a scale bar is shown, and the map is labeled to identify the project boundaries. 

Potential Sources: Official site survey, assessor maps, topographic maps obtained from the project engineer or 
planner, maps created using a web-based service such as Google Maps 

Example: The proposed community safe room will be in Cloud County, Kansas. The proposed project includes a 
standalone safe room at the Cloud County Junior-Senior High School. 
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Figure 2. Example of a project site map. Map shows the location of the proposed safe room 
and includes a north arrow and a scale. 

STEP 7: Identify the Proposed Safe Room Location 

Description: Document the location of the safe room and if it will be a new, standalone structure, an addition 
to an existing structure, or a retrofit of an existing structure. 

Potential Sources: Official site survey, existing drawing(s) of the structure or site (hand drawn if necessary), assessor 
maps, topographic maps obtained from the project engineer or planner, maps created using a web-based service 
such as Google Maps 

Approach: Provide a drawing showing the proposed location of the safe room in relation to existing structures. 
Figure 3 through Figure 5 provide examples of a safe room retrofit, an extension of an existing building, or a 
standalone structure, respectively. Verify that the documentation provided demonstrates that there are no 
obstructions in the evacuation path to the safe room. If occupants from multiple structures will be using the safe 
room, provide a map indicating the distance from those structures to the safe room and the evacuation route. If the 
proposed safe room will be within an existing building, also follow Step 2 and Step 3. 
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Figure 5. Example an aerial photo showing the proposed location of the new construction of a 
safe room near a school. 

Figure 3. Example of a school layout showing the 
retrofit of an existing school to include a  

safe room. 

Figure 4. Example of an engineering drawing showing 
the addition of a safe room to an existing school. 
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STEP 8: Provide Property Location Information: Address and Latitude and Longitude 

Description: Provide the physical address(es) and the latitude and longitude for either the location of the 
existing structure to be retrofit with a safe room or the proposed site of the standalone safe room. 

PROPERTY ADDRESS 
Approach: Provide property address(es) of each structure involved in the mitigation project. This includes street 
name and number; city, county or parish; state; and zip code. A post office box number is not an acceptable address. 
If the address provided does not match up with the structure(s) to be retrofit/proposed location, provide photos or a 
site map with the structure(s) footprint(s) identified. 

Potential Sources: Property owner, local building inspector, tax assessor records, deed to the property, engineering 
plans 

Example: 4100 George J. Bean Parkway, Tampa, FL 33607 

LATITUDE AND LONGITUDE 
Approach: Provide the latitude and longitude of each structure involved in the mitigation project. The latitude and 
longitude should be taken at the center of the property. The latitude and longitude can be provided in either decimal 
degrees (e.g., 27.9807, -82.5340) or degrees, minutes and seconds (27° 58’ 50.5’’ N, 82° 32’ 2.4’’ W). 

If your global positioning system (GPS) or mapping application provides degrees, minutes and seconds, you will need 
to convert this into decimal degrees to enter it into FEMA Grants Outcomes (GO) (BRIC applications only). Several 
free tools are available on the Internet for this conversion. Enter “coordinate converter” into a search engine to find 
one of these tools. 

Potential Sources: 

 A GPS device 

 Free online map tools or search engines (that generate latitude and longitude when an address is supplied) 

Example: 27.9807, -82.5340 or 27° 58’ 50.5’’ N, 82° 32’ 2.4’’ W 

STEP 9: Determine if Project Location is in a Floodplain 

Description: Provide a Flood Insurance Rate Map (FIRM) showing the project location. Include a description of 
the flood zone in which the existing structure is located and whether the site is in a regulatory floodway. 

References: To identify flood risk, refer to FEMA’s Flood Map Service Center, FEMA’s How to Find Your FIRM and 
Make a FIRMette, FEMA’s Flood Hazard Elevation and Siting Criteria for Residential Safe Rooms and FEMA’s Flood 
Hazard Elevation and Siting Criteria for Community Safe Rooms 

Approach: If a FIRM is available for the project area, provide a copy of the map with the project location(s) and 
structure(s) footprint outlined on the map, as shown in Figure 6. If the safe room will be an addition or standalone, 
provide an outline of the proposed footprint to scale, in the correct location and noting the design flood elevation 
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and finish floor elevation of the safe room on the FIRM to demonstrate compliance with FEMA P-361, Table B4-1. 
Include a description of the flood zone in which the existing structure is located and whether the site is in a 
regulatory floodway. 

Example:  

 

Figure 6. FEMA FIRMette with safe room location. 

Community safe rooms located within the Special Flood Hazard Area are subject to additional program requirements 
due to the risk of flooding (outlined in FEMA P-361, Section B4.2.2). Additional information on these requirements is 
found in FEMA’s Flood Hazard Elevation and Siting Criteria for Community Safe Rooms. 

Residential safe rooms are only considered eligible for FEMA funding if they are located outside of coastal high 
hazard areas (Zone V, Zone VE and Coastal A Zones), floodways and locations that are subject to coastal storm 
surge inundation due to a Category 5 hurricane (where applicable, these areas are mapped by the U.S. Army Corps 
of Engineers [USACE], National Oceanographic and Atmospheric Administration [NOAA], Storm Surge Hazard Maps 
or other qualified sources). Additional information on these requirements are found in FEMA’s Flood Hazard 
Elevation and Siting Criteria for Residential Safe Rooms and FEMA P-361, Figures B4-4 and B4-5. 

STEP 10: Identify Wind Speed Design Requirements 

Description: Include the appropriate design wind speed map with the project location marked on the map 
(Figure 7). 
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References:  

 Tornado Safe Room Design Wind Speed Map can be found at FEMA P-361, Figure B3-1 for community safe 
rooms and FEMA P-320, Figure 2-7 and ICC-500, Figure 304.2(1) for residential safe rooms. Applied 
Technology Council (ATC) also provides a web-based version of design wind speed maps for tornado safe 
rooms, referred to as the ATCouncil Hazards by Location tool. Users can enter their address and find out their 
specific wind hazard by location. 

 Hurricane Safe Room Design Wind Speed Map can be found at FEMA P-361, Figure B3-2 for community safe 
rooms, and ICC- 500, Figure 304.2(2) for residential safe rooms. 

Approach: Provide the location of the project in relation to the Tornado Safe Room Design Wind Speed Map or 
Hurricane Safe Room Design Wind Speed Map. 

 

Figure 7. Example of a wind-hazard map for a tornado or hurricane safe room. 

STEP 11: Identify the Occupant Population and Evacuation Route 

Description: Provide an evacuation route map with the longest traveled distance to the safe room for a 
potential occupant highlighted and the distance properly labeled. For a community tornado safe room, the 
occupant population should be located within a 0.5-mile travel distance, not radius, and must have the 
capacity to reach the safe room within 5 minutes. For a residential tornado safe room, the maximum travel 
distance from a residence door to the entrance of the safe room cannot exceed 150 feet. For a hurricane safe 
room, the occupant population is a limited population in need of life safety protection, such as first 
responders, critical and essential services personnel, facility occupants and those who cannot evacuate 
because of limitations. 

References: FEMA P-361 Safe Rooms for Tornadoes and Hurricanes Guidance for Community and Residential Safe 
Rooms and HMA Guidance Addendum, C.3 

Approach: Provide the number of occupants expected to use the safe room. If safe room occupants are in multiple 
structures, provide a map indicating the distance from those structures to the safe room and the evacuation route. 
For community safe rooms, the distance from the occupant population to the safe room is based on a maximum 
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walking travel time of 5 minutes, a maximum walking distance of 0.25 miles, or a maximum driving distance of 0.5 
miles. Routes to safe rooms must not put occupants in danger of other hazards, including crossing highways, 
waterbodies or railroad tracks. All safe room entrances must comply with Americans with Disabilities Act 
requirements, and all egress routes must comply with fire code requirements. 

Provide information about the types of buildings from which the occupant population is evacuating (e.g., hospital, 
manufactured housing, school). In the case of an emergency, describe what percentage of the occupant population 
would evacuate each type of building for the safe room during the day (6:00 a.m. to 6:00 p.m.), evening (6:00 p.m. 
to midnight) and night (midnight to 6:00 a.m.). During at least one period, 100% of the occupant population must be 
present. 

Potential Sources: Official site survey, existing drawing(s) of the structure or site (hand drawn if necessary), assessor 
maps, topographic maps obtained from the project engineer or planner, maps created using a web-based service 
(verify that a scale bar is shown, and the map is labeled to identify the project boundaries) 

Example: The safe room primarily would serve the school population during the day and the adjacent residents in 
the evenings, with a maximum occupancy of 200 people (Figure 8). It is estimated that during the day, between 6:00 
a.m. and 6:00 p.m., approximately 90% of the population is in the school structure and 10% in surrounding homes. 
In the evenings and during the night, from 6:00 p.m. to 6:00 a.m., 60% of the maximum occupancy is in 40 of the 
surrounding homes. The estimated percentage of response of occupants will be based on FEMA standard values. 

 

Figure 8. Example of an acceptable evacuation route map for a 
safe room showing the longest travel distance. 
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STEP 12: Determine the Size of the Safe Room based on the Occupant Population 

Description: Provide documentation that justifies the size of the proposed community safe room or residential 
safe room. Documentation should demonstrate that the hurricane or tornado safe room meets the minimum 
space requirement per occupant, and it should account for internal obstructions (e.g., chairs, desks). 

References: To determine the appropriate safe room size, refer to FEMA P-320 (Taking Shelter from the Storm: 
Building a Safe Room for Your Home or Small Business), Section 3.4, FEMA P-361 Safe Rooms for Tornadoes and 
Hurricanes Guidance for Community and Residential Safe Rooms, Section B5.2.1.1 and Table B5-3, ICC-500 
Standard for the Design and Construction of Storm Shelters and Section 501.1.2, and HMA Guidance Addendum, 
Part C. 

Approach: Provide designs, plans and appropriate product specifications. Plans may be conceptual in nature at the 
time of project application. Existing project plans and specifications should comply with the applicable codes, 
standards and minimum construction requirements. Project plans and specifications are used to determine the 
technical feasibility of the proposed safe room project and verify consistency of the cost estimate with the SOW. 

If plans are not available during application development, the plans should be accounted for in the project scoping 
narrative, schedule and cost estimate. After award, construction documents for community safe rooms designed for 
more than 50 occupants and safe rooms in an elementary school, secondary school, day care facility with an 
occupant load greater than 16, or any International Building Code Risk Category IV building should undergo a peer 
review by an independent registered design professional. A signed and sealed design package, including the peer 
review, should be submitted to the Authority Having Jurisdiction. Therefore, a licensed engineer, architect or 
contractor may be required to obtain safe room design information. The methodologies outlined in Table 1 and Table 
2 should be used to determine the size of a residential safe room and a community safe room, respectively. The 
gross (total) area of safe room is the total floor area enclosed by the safe room, and the usable area of a safe room 
is the floor area not normally obstructed by non-safe room uses (e.g., laundry room). 

Table 1: Guidelines for the sizing of a residential safe room. 

Safe Room Occupant Minimum Recommended Usable Floor Area in Square Feet per Safe 
Room Occupant 

Tornado Safe Room Hurricane Safe Room 

One- and Two- Family Dwelling 3 7 

Other Residential 5 10 
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(50 percent reduction) 
Mechanical Room (100 percent reduction) 
Classroom (3S percent reduction) 
Useable Area Total 

Bathroom 

10' X 20' 

I 

, 
/ 

Mechanical Room ... , 
10' X 8' / 

iOO square feet (sf) • 0.50 = 100 sf 
80 sf * 0.0 = O sf 

1,S00 sf • 0.6S = 97S sf 
100 + O + 975 = 1,075 sf 

Classroom 

50' X 30' 

Hazard Mitigation Assistance Technical Review Job Aid Series 

Table 2: Guidelines for the sizing of a community safe room. The safe room design should assume one 
wheelchair-bound person for every 200 occupants unless specific conditions should be applied to increase this 

number. 

Tornado Safe Room Hurricane Safe Room 

Standing or Seated 5 20 

Wheelchair-bound 10 20 

Bedridden 30 40 

Provide a drawing with the approximate dimensions of the gross and usable areas of the safe room as 
demonstrated in Figure 9. 

The following estimates can be considered usable space if the documentation supports the calculations. 

 Reduce the gross floor area of safe rooms with concentrated furnishings or fixed seating by a minimum of 50% 

 Reduce the gross floor area of safe rooms with unconcentrated furnishings and without fixed seating by a 
minimum of 35% 

 Reduce the gross floor area of safe rooms with open plan furnishings and without fixed seating by a minimum 
of 15% 

 Mechanical areas are not considered usable space 

Figure 9. Drawing with the approximate dimensions of the gross and usable areas of the safe room 

Potential Sources: Designs, plans conceptual drawings 

Learn more at fema.gov March 2022 - Page 17 
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STEP 13: Cost-Effective Analysis 

Description: Cost-effectiveness for a tornado or hurricane safe room project must be demonstrated to obtain 
FEMA funding. FEMA has provided an approach to demonstrating cost-effectiveness based on pre-calculated 
benefits for residential safe rooms that eliminates the need to perform a BCA. If the cost of the residential safe 
room exceeds those of the pre-calculated benefits, a BCA is required to assess the cost-effectiveness of the 
project. 

This section provides guidance on the following: 

 Step 13A: Pre-Calculated Mitigation Benefits for Residential Safe Rooms 

 Step 13B: Benefit-Cost Analysis Tool for Residential and Community Safe Rooms 

All BCA inputs must be justified and documented. When appropriate FEMA standard values are used, it 
should be clearly stated. 

FEMA will only consider applications that use a FEMA-approved methodology to demonstrate cost-effectiveness. 
FEMA provides a BCA tool that allows applicants to calculate a project’s benefit-cost ratio (BCR). The BCR is a 
calculation of the project benefits divided by the project costs. Projects for which the benefits exceed costs (a BCR of 
1.0 or greater) are considered cost-effective. 

This supplement only provides a recommended approach to documenting cost-effectiveness. For detailed guidance 
on using the FEMA BCA Tool, refer to FEMA BCA Reference Guide and FEMA Supplement to the BCA Reference 
Guide. For additional questions, contact the BC Helpline at bchelpline@dhs.gov or at 1-855-540-6744. If the FEMA 
BCA Tool is used, provide a .pdf of the BCA report and an export of the BCA as a .zip file. 

Approach: For residential safe rooms, there are two methods to evaluate cost-effectiveness. Either pre-calculated 
benefits or a BCA will be used to evaluate cost-effectiveness. A community safe room requires the preparation of a 
BCA. A BCA must be performed using the most current edition of FEMA’s BCA Tool. For a project to be considered 
beneficial, the BCR must be greater than or equal to 1.0. 

The FEMA BCA Tool includes embedded Help Content. Click on the information button within the tool to 
access the Help Content. 

STEP 13A: Pre-Calculated Mitigation Benefits for Residential Safe Rooms 

Description: Residential safe room projects may demonstrate cost-effectiveness using the pre-calculated 
benefits methodology. If shown to be cost-effective using the pre-determined benefits, a BCA is not required. 
Community safe rooms are not eligible for the pre-calculated benefits methodology. 

Approach: Refer to the HMA Job Aid, Safe Room Application Using Pre-Calculated Benefits to determine if the project 
will be cost-effective using pre-determined benefits. If the project costs for the safe room project are less than or 
equal to the listed costs, the project is considered cost-effective. If pre-calculated benefits are insufficient to 
demonstrate the cost-effectiveness of a residential safe room, the residential safe room application will need to 
demonstrate cost-effectiveness through a BCA. 
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According to the HMA job aid, the Expedited HMGP Application for Residential Safe Rooms can be used for 
residential safe room pre-calculated benefits projects. The application includes a checklist of the documentation 
needed to address technical feasibility and effectiveness, cost–effectiveness and EHP considerations. Additionally, 
the application includes a template budget for safe room installation, inspection and closeout. 

Reference: HMA Guidance Part IV, Section I and HMA Job Aid, Safe Room Application Using Pre-Calculated Benefits 

STEP 13B: Benefit-Cost Analysis Tool for Residential and Community Safe Rooms 

Description: If pre-calculated benefits are insufficient in demonstrating the cost-effectiveness of a residential 
safe room project, a BCA will be required. A BCA is required for all community safe room projects. 

References: FEMA’s Benefit-Cost Analysis Reference Guide, Supplement to the Benefit-Cost Analysis Reference 
Guide, FEMA BCA Tool (including Help Content within the Tool) 

Approach: The following describes the safe room data requirements needed to demonstrate cost-effectiveness using 
the latest version of the BCA Tool. If Step 1 through Step 5 of this supplement are followed and all data gathered, 
there should be minimal additional data collection needed to complete the BCA. To verify the information entered in 
the BCA software, the following supporting information needs to be provided. 

1.. Project configuration – Refer to Step 2 and Step 7. 

a. Property location – Use the property address or coordinates of the purposed safe room 

b. Structure type – Select residential building or non-residential building 

c. Hazard type – Select hurricane safe room or tornado safe room 

d. Mitigation action type – Select residential or community 

e. Frequency and damage relationship – Select modeled damages 

2. Cost estimation – Refer to Step 5. 

a. Project useful life (PUL) – Identify the useful life of the proposed safe room. The useful life of a project is 
determined by the type of mitigation project and the characteristics of the structure, materials, location and 
equipment. For FEMA-compliant safe rooms, the PUL is typically 30 years. The useful life for newly 
constructed community safe rooms can be 50 years if supported with the appropriate documentation. FEMA-
approved values can be found in the BCA Reference Guide or within the BCA Help Content. 

b. Project cost – Refer to Step 5 

c. Number of maintenance years – Maintenance should be applied for the entire PUL 

d. Annual maintenance cost – This value is associated with maintaining the effectiveness of the components 
installed as part of the mitigation project 

3. Hazard properties – Refer to Step 10. 

a. For safe rooms, provide wind speed data from a source referenced in Step 10 

b. For tornado safe rooms, the table demonstrates a default tornado risk for the project location as expressed 
by the frequency of the varied sizes of tornados 
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4. Safe room properties – Enter the maximum number of occupants and select the design wind speed from the 
dropdown menu. Refer to Step 10 through Step 12. 

5. Predominant structure type, structure function and occupancy parameters – The occupancy parameters should 
be based on the safe room size and on a maximum walking travel time of 5 minutes, a maximum walking 
distance of 0.25 miles, or a maximum driving distance of 0.5 miles. Refer to Step 11. 

STEP 14: Prepare Safe Room Operations and Maintenance Plan 

Description: The operations and maintenance (O&M) of community safe rooms and the preparation of an 
emergency plan and supply kit for residential safe rooms are critical components of a mitigation project. The 
specific approach for the O&M plan and emergency plan and supply kit preparation are described below in 
Step 14A and Step 14B. 

 STEP 14A: Community Safe Room Operations and Maintenance Plan Development 

Description: An O&M plan is critical to preserving safe room effectiveness in the event of a disaster event (i.e., 
hurricane or tornado). The O&M plan is required to obtain FEMA funding for community safe rooms. 

References: HMA Guidance Addendum, Part C.5. Examples of O&M plans can be found on the FEMA webpage: 
Example Operations and Maintenance Plans for Community Safe Rooms 

Approach: FEMA P-361, Chapter 4 provides guidance on the recommended information for an effective O&M plan. 
The O&M plan should identify how the safe room will be operated and maintained to verify that its life safety 
function is not compromised. The O&M plan is a working document that should be updated annually and after every 
use, post-disaster, to verify the needs of the occupant population are being met. It is recommended O&M plans 
contain the following information as a minimum: 

 Staffing and personnel considerations 

 Community outreach and notification 

 Emergency provisions 

 Communications equipment 

 Access and entry 

 Operations during a disaster event 

 Post-disaster event operations 

 Maintenance activities and responsibilities 

As part of the O&M plan, local emergency managers and first responders should be notified of the safe room 
location. The geospatial coordinates (latitude and longitude) of the safe room entrance should be provided. This is to 
verify that in the event of an extreme hazard event, emergency personnel will be able to find and quickly free the 
occupants after the storm if the exit is blocked by debris. 
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STEP 14B: Residential Safe Room Emergency Plan and Supply Kit Development 

Description: After completion of construction or installation of a residential safe room, it is recommended that 
an emergency plan and an emergency supply kit be prepared. 

References: FEMA P-320, Section 4.4 provides recommendations for the plan and contains a list of recommended 
items to be included in the supply kit 

Approach: The geospatial coordinates (latitude and longitude) of the residential safe room entrance should be 
provided to local officials. This is to verify in the event of an extreme hazard event, emergency personnel will be able 
to find and quickly free the occupants after the storm if the exit is blocked by debris. Additionally, it is recommended 
that a supply kit be kept in the safe room or have an assembled kit that can be carried into the safe room in the 
event of an extreme hazard event. 

STEP 15: Environmental and Historic Preservation Considerations 

Description: Environmental and, particularity, historic preservation compliance will need to be considered as 
part of the application process for construction of a safe room. The assistance of a licensed professional 
engineer, architect or contractor may be required to help obtain the necessary information about 
environmental and historic preservation compliance. Refer to the EHP Supplement Job Aids. 

STEP 16: Project Closeout 

Description: Upon completion of construction, the safe room must undergo a closeout process to verify the 
safe room was properly constructed and meets the requirements of FEMA P-361 or FEMA P-320. 

References: Supplements Closeout Toolkit: Checklist for Hazard Mitigation Grant Program Subawards and Closeout 
Toolkit: Hazard Mitigation Grant Program Subaward Closeout FAQs 

Approach: The safe room must be inspected and certified by a licensed Professional Engineer or a Registered 
Architect. The certification letter that will be part of the closeout documents must indicate that the safe room and all 
items that contribute to the operation of the safe room have been constructed to meet or exceed of FEMA P-361 or 
FEMA P-320 requirements, including but not limited to the following: 

 Foundation and safe room anchoring requirements (see FEMA’s Foundation and Anchoring Criteria for Safe 
Rooms Fact Sheet) 

 Doors 

 Windows 

 Exterior aboveground generators and attendant fuel sources 

 Electrical or passive ventilation 

 Communications equipment 
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 Signage 

 Means of ingress and egress (e.g., stairs, steps, elevators, lifts) 

 Eligible below ground electrical lines 

The certification letter must also confirm that the project was completed in compliance with all environmental 
requirements and the latest edition of codes and standards and that all required permits have been submitted. 
Verification of a peer review for safe rooms designed to FEMA P-361 may be required. 

Additionally, within 90 days of construction completion, the applicant is required to close out the project in 
accordance with 2 CFR Parts 200.343 and 200.344 and HMA Guidance Part II, Section N and HMA Guidance, Part 
VI, Section F. At a minimum, the following line items, consistent with HMA Guidance, are to be included in the 
closeout package: 

 A letter signed by the governor’s authorized representative, or equivalent, certifying that: 

o The reported costs were incurred in the performance of eligible work 

o The approved work was completed, and the safe room is compliant with the FEMA-State Agreement 

 O&M plan for community safe rooms 

 Emergency plan for residential safe rooms 

 Certification letter of compliance with the relevant standards (e.g., FEMA P-361, FEMA P-320, NSSA) and 
photographs of the completed safe room 

 Final project costs, including federal share, non-federal share administrative allowance, and cost underruns 
and overruns 

 Geospatial coordinates  

Resources 
Below is a comprehensive list of resources identified throughout this supplement. Not all these resources are 
necessary for every safe room project but are provided to ease identification of source material. 

PROGRAM AUTHORITIES 
 The Robert T. Stafford Disaster Relief and Emergency Assistance Act, as amended, 42, U.S.C. 4001 et seq. 

 44 Code of Federal Regulations, Part 206, Subpart N 

 2 Code of Federal Regulations, Part 200 

PROGRAM GUIDANCE 
 FEMA Hazard Mitigation Assistance Guidance and Hazard Mitigation Assistance Guidance Addendum 

 Benefit-Cost Analysis Reference Guide and Supplement to the Benefit-Cost Analysis Reference Guide 

https://www.fema.gov/disaster/stafford-act
https://www.ecfr.gov/current/title-44/chapter-I/subchapter-D/part-206
https://www.ecfr.gov/current/title-2/subtitle-A/chapter-II/part-200
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TECHNICAL GUIDANCE AND STANDARDS 
 American Society of Civil Engineers (ASCE) Structural Engineering Institute’s (SEI) ASCE/SEI 7-16, Minimum 

Design Loads for Buildings and Other Structures (or latest version) 

 FEMA’s Flood Hazard Elevation and Siting Criteria for Community Safe Rooms 

 FEMA’s Flood Hazard Elevation and Siting Criteria for Residential Safe Rooms 

 FEMA’s Foundation and Anchoring Criteria for Safe Rooms Fact Sheet 

 FEMA P-320, Taking Shelter from the Storm: Building a Safe Room for Your Home or Small Business 

 FEMA P-361, Safe Rooms for Tornadoes and Hurricanes: Guidance for Community and Residential Safe 
Rooms, Third Edition (or most recent) 

 FEMA P-787, Catalog of FEMA Building Science Branch Publications and Training Courses 

 Highlights of ICC 500-2014, ICC/NSSA Standard for the Design and Construction of Storm Shelters 

 International Building Code (IBC) 2018 (or most recent version) 

 ICC 500/NSSA 2014 (or most recent version) Standard for the Design and Construction of Storm Shelters 

 International Existing Building Code (IEBC) 2018 (or most recent version) 

 International Residential Code (IRC) 2018 (or most recent version) 

 U.S. Army Corps of Engineers [USACE], National Oceanographic and Atmospheric Administration [NOAA] Storm 
Surge Hazard Maps 

ADDITIONAL TOOLS AND RESOURCES 
 Applied Technology Council (ATC) Wind Speed Maps 

 Closeout Toolkit: Hazard Mitigation Grant Program Subaward Closeout FAQs 

 Cost Estimating Principles for Hazard Mitigation Assistance Applications 

 EHP Review Supplements 

 Example Operations and Maintenance Plans for Community Safe Rooms 

 FEMA’s How to Find Your FIRM and Make A FIRMette 

 FEMA’s Map Service Center 

 FEMA Benefit-Cost Analysis (BCA) Tool 

 FEMA’s National Flood Hazard Layer 

 FEMA’s Safe Room Page 

 FEMA’s Safe Room Resources 

 FEMA Hazard Mitigation Assistance Job Aids 

 Supplements Closeout Toolkit: Checklist for Hazard Mitigation Grant Program Subawards 
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