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JOB AID 
Benefit-Cost Analysis for Wildfire Hazard Mitigation Projects 

 
 

Background 

This Job Aid provides guidance for potential subappplicants when performing benefit-cost analysis (BCA) for 
proposed wildfire mitigation projects submitted through one of  FEMA’s mitigation grant programs, including 
the HMA (Hazard Mitigation Assistance programs, which include the Hazard Mitigation Grant Program (HMGP) 
the annual Building Resilient Infrastructure (BRIC) and Legislative Pre-Disaster Mitigation Program (LPDM).  

BCAs compare risk from natural hazards before a proposed project is initiated to after a project is completed. 
Risk is an important concept in benefit-cost analysis, and it is defined as expected future losses from natural 
hazards. Losses are monetized in BCAs, meaning they are expressed in terms of dollars – this is so there is a 
basis to compare them to other projects, and to the project cost. Risks fall into three general categories.  

1. Direct damages 
2. Loss of function 
3. Injuries and deaths 

 
Direct damages are fairly self-explanatory, and refer to the cost to repair or replace physical elements after 
they are impacted by natural hazards, in this case, wildfires. Loss of function occurs when a community 
function is interrupted or stopped due to the impacts of a natural hazard. Functions include utilities (water, 
wastewater, electricity, data), roads and bridges, police/fire/hospitals, EOCs, and so on. When such functions 
are stopped or work at less than full capacity, the impacts to the community are often widespread and very 
significant. These are discussed in more detail below. The last category is injuries and deaths. Although 
included in previous versions, the current FEMA BCA software and guidance for wildfire mitigation does not 
include values for deaths and injuries. 

Note that starting in 2023 (via the BRIC and FMA programs) FEMA established a policy whereby benefit-cost 
analysis is not required for projects under $1M total project cost. A narrative and data are required as part of 
the grant application. This policy was expanded to the HMGP and FMA programs in a 2024 guidance 
document. See the bibliography at the end of this document for a link.  

 

BCA Software 

In most cases, FEMA requires the use of Agency software to complete benefit-cost analyses of proposed 
mitigation projects (as noted above, cost effectiveness determinations for projects under $1M may be 
addressed via a narrative that is supported with quantitative data). The end section of this document includes 
a link where users can download the FEMA BCA software. The software is based on MS Excel, which may be 
run via the on-line version of MS Office or in the desktop environment. Users who encounter difficulties 
downloading or installing the program should contact FEMA’s BC Helpline at the email address or the 
telephone number listed below. In some (rare) cases, system administrators will want to discuss potential 
security issues prior to allowing the software to be installed. This is best addressed by having the system 
administrator work directly with the BC helpline.  
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Wildfire Mitigation Activities (Project Types) 

Wildfire and vegetation management projects mitigate at-risk structures and interrupted public functions from 
the threat of future wildfire through: 

• Defensible space: projects creating perimeters around homes, structures, and critical facilities through 
the removal or reduction of flammable vegetation.  

• Ignition-resistant construction: projects that apply ignition resistant techniques and/or non-
combustible materials on new and existing homes, structures, and critical facilities.  

• Hazardous fuels reduction: projects that remove vegetative fuels near at-risk structures. 
 

The activities listed above are the most common types, but there are also other eligible activities that include 
fire suppression systems, post-wildfire flood prevention/sediment reduction measures, and undergrounding 
power lines. In addition, there are also activities that are based on pre-calculated benefits and do not require a 
formal BCA. These include activities such as soil stabilization, flood diversion, and reforestation that reduce 
flood risk in wildfire impacted areas. For additional information about pre-calculated benefits see section 
B.9.1.4.1 of the 2024 HMA Guidance.   

 

Methodologies 
 
There are two basic wildfire BCA methodologies, and a wide range of variations within these approaches. The 
two methodologies include the Modeled Wildfire path in the BCA Toolkit and the Damage Frequency 
Assessment (DFA). The Modeled methodology is typically used for projects that protect residential and/or non-
residential structures. The Modeled path is selected for this project type because it is designed with inputs that 
identify the number of structures within a certain buffer distance and the total building replacement value 
(BRV) of the structures. The Modeled path also includes numerous default values such as the average burn 
recurrence interval (BRI) and displacement costs. The default BRI in the Modeled Wildfire path is determined 
based on the ZIP code that is entered in the Project Configuration section of the software. Considering the ZIP 
code determines the BRI, it is important that the address or latitude and longitude coordinates entered in the 
Toolkit is within the project area.  The DFA methodology is most commonly used to analyze utilities or other 
infrastructure. The analyst will use the Project Configuration section of the BCA Toolkit to establish which 
methodology is used. The data requirements differ by methodology.  These are described in the following 
subsections.  
 
 
Modeled Wildfire Path 
 
The types of projects that typically use the Modeled Wildfire path include the following 
 
 Hazardous Fuels Reduction (HFR).  Removal or reduction of vegetation, including grass, brush and 

trees, to protect structures and infrastructure from wildfires.  

 Defensible Space (DS). Various measures adjacent to structures and infrastructure that reduce the 
potential for ignition and/or exacerbation of fire risk.  

 Ignition-Resistant Construction (IRC). Various building- or infrastructure-specific measures that reduce 
the potential for ignition when these elements are exposed to fire, blowing embers, etc. This type of 
project must be combined with DS measures in all cases.  
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Damage Frequency Assessment (DFA) 
 
The DFA methodology is used for utility infrastructure wildfire projects and any other project type that doesn’t 
fit into the Modeled Wildfire path. Several sample project types that use the DFA methodology include the 
following 
 
 Ignition Resistant Construction: Upgrading combustible water reservoir and associated infrastructure 

to steel or concrete.  
 Completing Defensible Space (and possibly Hazardous Fuels Reduction) around overhead utility lines in 

heavily forested areas. 
 Defensible Space: Protecting water wells or other water facilities. 

 
All the project types above use the DFA methodology to complete a BCA and will include one more of the 
three main wildfire activities (Defensible Space, HFR, or IRC) included in the Modeled Wildfire path. Burying 
overhead power lines in heavily wooded areas is another type of infrastructure project that uses the DFA 
methodology. For all DFA projects the analyst must establish a recurrence interval or series of recurrence 
intervals in the pre-mitigation table of the BCA, the loss of function times, and the physical damages to the 
infrastructure to be mitigated. These types of projects tend to be difficult to evaluate via benefit-cost analysis, 
requiring specialized expertise to determine such factors as burn probabilities and vulnerabilities, and times of 
lost function. FEMA does not presently provide much detailed guidance on these subjects, so there is some 
flexibility in terms of the review, but BCAs and associated documentation must be developed in a technically 
logical way, and they must be documented.  
 
 

Data Requirements and Sources 
 
 
Modeled Wildfire Methodology 
 
For the Modeled Wildfire methodology, the primary benefits are derived from protecting nearby structures 
that are identified by a buffer that extends out from the treatment area. If the project can be shown as cost-
effective by including only the residential structures, the data required may be limited to the following   
 

1. ZIP code of the project site.  
2. Project description. 
3. Project cost. 
4. Annual maintenance cost.  
5. Number of structures being protected (if any). This information typically comes from a GIS-based 

analysis that shows the number of structures within the project area of effectiveness. FEMA previously 
defined the area of effectiveness for fuels reduction projects as two miles from the perimeter of the 
project treatment areas. However, the Agency removed this standard, so there is currently no limit on 
the buffer distance that extends out from the treatment area for hazardous fuels reduction. To start 
the process, it is recommended to use a 2-mile perimeter, but this can be adjusted based on the 
results. In some cases, such a large perimeter results in very large numbers of structures being 
included in the analysis and documentation. It is not necessary to include every structure, and in many 
cases it is advisable to limit the number, for simplicity and to be conservative. For the Defensible Space 



   
BCA for Wildfire Hazard Mitigation Projects – Job Aid P a g e  | 4 

and Ignition-Resistant Construction project types, the area of effectiveness is limited to the actual 
structures included as part of the project.  

6. The total building replacement value (BRV) of structures within the project area of effectiveness. This 
is determined by calculating or estimating the total square footage, and then multiplying this value by 
the per-square-foot building replacement value. There are several standard open sources that can be 
used to determine the replacement value. WAEMD can provide recommended sources.  

7. Number of people occupying structures in the project area of effectiveness. This can be determined by 
using the U.S. Census QuickFacts website, and then multiplying the persons-per-household by the 
number of residential structures. 

 
If the project is still not cost effective by including only the residential structures, additional benefits can likely 
be added to the analysis by including information about other potential damages and benefits related to:   
 

1. The value of saleable timber in the project area of effectiveness.  
2. Fire suppression costs for one typical wildfire. 
3. The value of infrastructure in the project area of effectiveness. This is typically limited to overhead 

electric lines, and is rarely used  
 
These categories of damages/benefits are not often used in BCAs, because analyses tend to generate enough 
benefits without them. If they are included, they must be documented.  
 
Data collection – Utility Infrastructure 
 
Note that this type of analysis will always be completed using the DFA methodology. The data required for 
utility infrastructure projects includes the following 
 

1. Project description. 
2. Project cost 
3. Annual maintenance cost. 
4. Number of customers served. This is the number of individual end users, not the number of 

connections (or structures). The average persons per household from the US Census QuickFacts can be 
used to convert the number of connections to customers (for residential uses). This typically includes a 
map of the service area or a description of how the service area was determined. 

5. Burn recurrence interval. This can be the default average wildfire burn recurrence interval (BRI) from 
the software or US Forest Service Landfire data. Other information may be used, as long as it comes 
from a knowledgeable source and is documented.  

6. The replacement value of the infrastructure in the project area that would be damaged by wildfire (i.e. 
replacement cost of a redwood water tank to current codes and standards). 
Loss of function. Data may only be required if the analysis is based on historical events where the loss 
of function can be documented by past records. Typically, wildfire BCAs that use the DFA approach are 
based on Professional Expected Damages where the loss of function is estimated. The loss of function 
times may require a signed letter from a utility specialist or similar professional to explain how the loss 
of function was established for the recurrence intervals used in the BCA.    

 
Documentation and Data Sources 
 
WAEMD and FEMA require subapplicants to provide documentation for all data that is used in a BCA. This 
must be included with the materials that are submitted as part of the grant application package. For wildfire 
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projects, this includes an indication of how many structures and infrastructure elements (if applicable) are 
within the project area of effectiveness, the value of these elements and  the number of people who reside 
within the area of effectiveness. FEMA includes a limited range of default data in the software (burn 
probability – based on ZIP code, and lodging and per diem rates), and if subapplicants choose to use 
information other than the default, this must be fully documented and explained in a narrative. Listed below is 
documentation and data sources for some of the more common inputs in the BCA: 
 
 Burn Recurrence Interval (BRI): If the default value is used in the BCA no documentation is needed. If 

the default BRI is overridden, it must be supported with a signed letter from the Washington State 
Department of Natural Resources (DNR), Fire Marshal or another knowledgeable sources that supports 
the revised BRI and includes appropriate documentation for the value that is used. This would 
normally comprise state or regional wildfire information that typically includes the numbers, sizes and 
dates of fires. Note that any such data must reasonably represent the specific area where the 
mitigation project is proposed. 

 Total Value of Structures within Project Area of Effectiveness. This element has two sub-components, 
building replacement value and total area of buildings to be protected. These values are multiplied to 
determine the total value. Note that the value is NOT the tax, appraisal or market value.  
 Building Replacement Value (BRV): The FEMA default BRV is $100/square foot. If this value is 

not used to calculate the BRV for the BCA it must be well documented. Sources for the BRV can 
include cost estimating software such as the Craftsman Guide, RS Means or Marshall and Swift. 
The BRV can also be estimated by a local contractor and a signed letter provided that identifies 
the estimated $/SF BRV. The $100/s.f. is often lower than what the other sources indicate, and 
can be used if the analysis is not producing a sufficient benefit-cost ratio. If other sources are 
used, they must be documented. Note that there can be considerable variation in BRV based on 
construction type, size and quality.  

 Number of Buildings Protected: For Defensible Space and Ignition Resistant Construction 
projects maps are typically developed to indicate the structures (or parcels) included as part of 
the project. For Hazardous Fuels Reduction projects, Geographic Information Systems (GIS) is 
used to determine the number of structures within the identified perimeter of the treatment 
area(s). Depending on available GIS data layers, the GIS process will identify the addresses, 
number of structures, structure types, and square footage of the structures within the buffer. 
Maps are developed that highlight the building footprints (or parcels) within the identified 
perimeter extending out from the treatment area along with the buffer. In addition to the 
maps, the GIS process also includes tabular data in the form of an MS Excel spreadsheet with 
detailed data about each structure. The tabular data is then used to determine the average 
building square footage and number of structures. The purpose of this exercise is to determine 
the total building square footage within the project area of effectiveness. These values are used 
to calculate the total BRV for the BCA. The maps and Excel spreadsheet are included as part of 
the supporting documentation for the BCA. 

 Number of building residents (used by the software to calculate displacement costs): The number of 
building residents is determined from the US Census QuickFacts. The QuickFacts includes the average 
number of building residents per household. This value is multiplied by the number of residential 
buildings to determine the total number of residents. A link to the Census QuickFacts is provided below 
https://www.census.gov/quickfacts/fact/table/US/PST045222 
 

 
Figure 1 below is a sample hazardous fuels reduction map identifying a 1.5-mile buffer extending out from five 
different treatment areas. The map is supported with an Excel spreadsheet that details the structures found 
within the 1.5-mile buffer area. 
 

https://www.census.gov/quickfacts/fact/table/US/PST045222


   
BCA for Wildfire Hazard Mitigation Projects – Job Aid P a g e  | 6 

Figure 1 
Hazardous Fuels Reduction: 1.5 Mile Buffer – Five Treatment Areas 
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Figure 2 below is a sample list showing a portion of the structures found within a 1.5-mile buffer for one of the 
treatment areas. Although only a portion of the spreadsheet is shown below, the GIS processes identified a 
total of 5,608 residential structures within 1.5 mile of this treatment area. The data included the square 
footage of each structure with a total average of 2,171. This average square footage of 2,171 was then 
multiplied by 5,608 structures and the FEMA default of $100 a square foot. A total BRV of $1,217,496,800 was 
entered in the BCA for this site location.   
 

Table 2 
Hazardous Fuels Reduction – Partial List of Structures Within a 1.5 Mile Buffer 

 

 
 
 

Project Useful Life 
 
Project Useful Life (PUL) is simply the period over which a project is effective. The project useful life for wildfire 
mitigation projects varies based on the type of vegetation found within the treatment area or surrounding 
structures for defensible space. For Defensible Space and Hazardous Fuels Reduction the PUL can range 
between 1 and 20 years. For Ignition Resistant Construction (IRC), the standard PUL is 10 years. A table of PUL 
values can be found in the software by selecting the “I” icon (help notes) found within the Cost Estimation 
section. Figure 3 below is a screen capture of the Wildfire Section of the PUL table. The PUL is manually 
entered in the BCA software. Some projects will have multiple PULs based on the vegetation type or including 
more than one mitigation activity. For projects that include a variety of vegetation types (with different PULs), 
the PUL can be averaged. If multiple mitigation activities are included as part of the same project, the PUL will 
likely vary for each action requiring more than one mitigation action.  
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Figure 3 
Wildfire Project Useful Life 

 

 
 
 

Mitigation Project Costs 

 
Analysts (subapplicants or their consultants) must include accurate project costs in BCAs. Project costs are 
usually developed by engineers or whoever designed a project. However, in many cases costs are preliminary, 
particularly when projects are phased and the first phase is intended to develop specifications and accurate 
costing and scheduling. In cases where project costs are preliminary or estimated, it is still important to make 
them as accurate as possible, and provide credible documentation. The project cost entered in the BCA must 
match the total included in the budget section of the subapplication.  
 
 

Maintenance Costs 
 
The maintenance costs for hazardous fuels reduction activities are typically estimated based on a per acre cost 
within the treatment area. For defensible space activities the maintenance cost is estimated based on the per 
structure cost to complete the defensible space activities. The estimated maintenance costs are typically 
developed based on historical costs for similar maintenance activities. A description of the maintenance cost 
along with an explanation of how the costs were determined must be provided in the notes of the BCA 
software or a BCA technical report.  
 
 

Burn Recurrence Interval 
 
For the Modeled Wildfire methodology the default burn recurrence interval (BRI) is based on the ZIP code 
entered in the Project Configuration section of the BCA Toolkit. The project address or latitude and longitude 
that is entered in the Project Configuration must be located within the treatment area (or areas) – the 
software then uses this to determine the BRI. . Using the default  BRI may be sufficient to show the project as 
cost-effective based on the total benefits that are generated for the project. If the project is not cost-effective 
using the default BRI, it is acceptable to manually override the default BRI with another value (the BRI is an 
expression of probability, i.e. the average period between events).There are several sources of alternative 
data. If the default BRI is overridden, it must be supported with a signed letter from the Washington State 
Department of Natural Resources (DNR), Fire Marshal or another knowledgeable sources that supports the 
revised BRI and includes appropriate documentation for the value that is used. This would normally comprise 
state or regional wildfire information that typically includes the numbers, sizes and dates of fires. Note that 
any such data must reasonably represent the specific area where the mitigation project is proposed.   
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Projects With Multiple ZIP Codes 
 
If there are multiple ZIP codes included in the project area, it may be necessary to include several mitigation 
actions in the BCA Toolkit. This may be required since the wildfire risk potentially varies by ZIP code. Adding a 
mitigation action to the BCA is essentially completing a separate BCA, that is completed within the analysis. For 
BCAs with multiple mitigation actions, the project cost can either be entered in the first action, or spread 
across all of the mitigation actions. Whichever option is selected, the combined total project cost for all 
mitigation actions must match the total included in the subapplication. When using multiple mitigation 
actions, make sure not to include the total project cost in each action.  Figure 4 shows a sample Defensible 
Space project with different ZIP codes.  
 

Figure 4 
BCA With Different ZIP Codes 

 

 
 

 
Project Effectiveness 

 
Project effectiveness is the extent to which a mitigation activity reduces future damages. The Modeled wildfire 
methodology in the BCA software provides default project effectiveness selections for Defensible Space, 
Hazardous Fuels Reduction, and Ignition Resistant Construction, the three most common project types. For 
each of these activities, 10% is the default project effectiveness, i.e. 10% of the calculated damages are 
eliminated by the proposed project. An additional 10% effectiveness for each activity that is added to the 
project. For example, when Defensible Space is combined with Ignition Resistant Construction, the default 
project effectiveness is 20%.   
 
For infrastructure projects, the DFA methodology is used and the project effectiveness must be determined by 
the analyst. The majority of infrastructure projects will include one or more of the three main wildfire activity 
types and the default project effectiveness of 10% per activity can be applied post-mitigation. In some cases, 
the project effectiveness can be increased if the project is not cost-effective using the 10% default. Burying 
overhead power lines in heavily wooded areas eliminates the wildfire risk and the post-mitigation 
effectiveness can be 100%, with no damages entered post-mitigation.  
 
 

Combined Wildfire Mitigation Activities Within the Same Project 
 
It is common to include multiple wildfire mitigation activities within the same project. For example, hazardous 
fuels reduction is often combined with defensible space. When a project includes more than one mitigation 
activity, the BCA typically includes a mitigation action for each wildfire activity. Mitigation actions are created 
for each activity since the project useful life, number of structures, and number of residents may be different 
for each of the activities. Mitigation actions can be added to the BCA by selecting “Add Mitigation Action” from 
the navigation bar. Figure 5 below shows the structure of the BCA with a mitigation activity created for both 
Defensible Space and Hazardous Fuels Reduction.  
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Figure 5 

Multiple Wildfire Activities 
 

 
 
 

Pre-Testing Cost-Effectiveness 
 
As part of the BCA process, it is important to pre-test the project for cost-effectiveness early in the 
subapplication development process. Pre-test BCAs are often described as bounded analyses where an “upper-
bound” or “lower-bound” analysis is performed. These typically are completed with only a portion of the total 
data that may be needed for the BCA. An “upper-bound” analysis makes assumptions that maximizes all the 
potential benefits that could be included in the BCA. If the BCA can’t produce a benefit-cost ratio (BCR) over 
1.0 with the maximum benefits, then the project can’t be shown as cost effective. A “lower bound” analysis 
only uses a portion of the potential benefits that could be included in the BCA. If the project can be shown as 
cost-effective without including all the benefits, then there is no need to add additional benefits. An example 
of this is a Hazardous Fuels Reduction BCA that only considers the structural and content damages of 
residential structures within a specified buffer distance. Often the project can be shown as cost-effective 
without considering additional benefits such as the value of infrastructure vulnerable to fire in the project 
area, value of timber to be sold, fire suppression costs for one typical fire, or “Other” costs.  The pre-test BCA is 
a screening tool that helps determine early in the process if a project is likely to be cost-effective or not cost-
effective. An “upper-bound” analysis can potentially save significant effort by avoiding numerous hours that 
may have been put into a subapplication if it can be determined early in the process that the project can’t be 
shown as cost-effective.  
 
 

Benefit-Cost Analysis Documentation 
 
It is important to document all inputs entered in the BCA that are not default values. For wildfire BCAs the only 
default values are typically the average burn recurrence interval, per diem rates, project effectiveness and 
duration of displacement. All other values must be documented or the source referenced. If any of the defaults 
are overridden, documentation must be provided for these inputs as well.  
 

Benefit-Cost Analysis Technical Report 
 
WAEMD recommends that subapplicants prepare a BCA technical report that explains the methodologies and 
supporting documentation used as part of developing the BCA. The technical report is typically structured to 
match the general subsections of the BCA. Recommended sections of the report include the following 
 
 Introduction: (Includes description of the SOW). 
 Project Useful Life (PUL): Explanation as to how the PUL was determined (reference wildfire section of 

the PUL table). 
 Project Cost: Indicates the total project cost and references documents that support the project cost 
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 Annual Maintenance Cost: Description of the maintenance and explanation as to how the cost was 
calculated. 

 Average Burn Recurrence Interval (BRI): Include discussion of how the BRI was determined for the BCA. 
If the default BRI is used, this can simply state that the default was used for the analysis. If overridden, 
a more detailed discussion and documentation is required. 

 Standard Benefits – Other: Often not included in the BCA and can be omitted if there are no inputs for 
this section. 

 Standard Benefits – Displacement: Include discussion about how the average number of residents was 
determined. Reference supporting documentation from the US Census QuickFacts.  

 BCA Results: Summarize the results of the analysis and BCR. 
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Links to FEMA Software and Benefit-Cost Analysis Guidance 

Starting point for software and guidance documents 
https://www.fema.gov/grants/tools/benefit-cost-analysis 
 
Help with the software or BCA technical questions (the helpline will not review BCAs) 

bchelpline@fema.dhs.gov 
Or 1-855-540-6744 

 
Link to download the BCA software 
https://www.fema.gov/grants/tools/benefit-cost-analysis#toolkit 
 
Training materials 
https://www.fema.gov/grants/tools/benefit-cost-analysis/training 
 
Pre-calculated benefits (hospital generators, certain categories of flood mitigation projects, post-wildfire 
mitigation actions – see the long table) 
https://www.fema.gov/grants/guidance-tools/benefit-cost-analysis/streamlined-bca#pre-calculated-benefits 
 
Note that the Pre-Calculated Benefits link above includes information and links to various parts of the FEMA 
HMA Program and Policy Guide that address cost-effectiveness subjects and most other aspects of the 
different mitigation grant programs.  
 
2024 streamlined BCA guidance 
https://www.fema.gov/sites/default/files/documents/fema_policy-206-23-001-bca-discount-rate-and-
streamlined-approaches_april-24-2024.pdf 

https://www.fema.gov/grants/tools/benefit-cost-analysis
mailto:bchelpline@fema.dhs.gov
https://www.fema.gov/grants/tools/benefit-cost-analysis#toolkit

