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Contents 1 Introduction/Background
Facility siting studies (FSSs) are recommended or required by most regulatory bodies to analyze impacts from events 
resulting in explosion, fire, or toxic impacts to onsite and/or offsite personnel. This BakerRisk Best Practice document 
provides general guidance for performing an FSS to ensure that the consequences or risks to people posed by facility 
operations are thoroughly, accurately, and defensibly quantified and allow consequences or risks to be minimized to the 
extent practical. The studies can be conducted based solely on the consequences from the maximum credible events 
(MCEs) or risks, which consider the likelihood of the events and the number of people who may be adversely impacted 
by the events. Determining potential consequences and/or risks posed by facility operations is a necessary step in the 
process of developing a comprehensive safety plan.

Note that the guidance is not rigid; it is our belief that there is not a singular ‘right’ way to perform an FSS. However, as 
stated earlier, fundamental requirements of a proper FSS are thoroughness, accuracy, and defensibility. This guidance 
document provides essential considerations and cautions when performing an FSS that enhance your ability to make 
safety related decisions with regards to your facility(ies).

1.1 Key Aspects of a Highly Effective FSS are:
1. Develop company tolerance criteria to determine whether 

facility siting results are considered broadly acceptable, 
tolerable, or intolerable prior to performing the FSS.

2. Thoroughly identify and assess potentially significant fire, 
explosion, and toxic hazards at the facility and assess a 
range of release sizes (release rates) for a risk-based FSS.

3. Assess consequences and/or risks to onsite personnel in 
buildings and outdoors, offsite populations (as necessary), 
and to safety critical buildings/equipment (e.g., fire water 
pump house, substations, motor control center, etc.).

4. Present risk results in terms of societal and individual risk 
and present risk results in tables identifying which sources 
by hazard type contribute the greatest risk and which 
locations by hazard type incur the greatest risk. 

5. Utilize the results as a resource to identify potential risk 
refinement and mitigation strategies and to make informed 
and effective mitigation decisions, as necessary.

There is one additional aspect that ensures the FSS provides 
value throughout the organization.

6. Leverage your FSS to perform additional technical  
safety studies.

These key aspects and others will be discussed in detail in the 
following sections.

Don’t

1 Fail to define a tolerance 
criteria.

2 Cherry pick scenarios 
based on past experience.

3 Limit the scope to solely 
occupied buildings.

4 Accept results in a format 
that makes it difficult/
impossible to make 
informed and effective 
mitigation decisions. 

5 Treat your report as a 
paperweight. 
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3 FSS Tolerance Criteria
FSS tolerance criteria should be developed/understood prior to conducting an FSS as advised in API RP 752 [2]. Section 
5.3.1 states, “Prior to starting a building siting evaluation, owners/operators should select the building siting evaluation 
criteria for new and existing buildings…”.

The primary reason for defining tolerance criteria before performing an FSS is the immediate next step after performing 
an FSS is to compare the results to company or typical industry tolerance criteria to determine whether the results are 
considered broadly acceptable, tolerable if demonstrated to be as low as reasonably practicable (ALARP), or intolerable. 
Tolerance criteria such as that shown in Figure 3-1, helps to determine if further actions or mitigations are required, or 
should be sought to determine practicality (safety benefit versus cost), or are not required.

Intolerable

Tolerable if 
ALARP

Broadly 
Acceptable

Upper Criteria

Lower Criteria

Figure 3-1: Risk Tolerance Criteria

In many countries, tolerance criteria are set by companies while in others, the governments set them. FSS tolerance 
criteria can be based on multiple different measures. Common consequence criteria include building damage levels 
(BDLs), occupant vulnerability, pressure threshold, flammable/toxic concentration threshold, thermal radiation threshold, 
etc. Risk-based FSS criteria are more commonly used, and both societal risk and individual risk criteria should be 
established, as advised in API RP 752 5.3.3 [2]. Typical individual risk measures used for comparison to risk-based facility 
siting tolerance criteria in industry include building individual risk, maximum individual risk, worker individual risk, and 
geographic individual risk. Common societal risk measures for comparison to risk-based facility siting tolerance criteria in 
industry include building societal risk and frequency-fatality (FN) exceedance curves (the exceedance frequency, or the 
cumulative likelihood of events that can cause N or more fatalities) [3].

Consequence Tolerance Criteria
• Building damage level (BDL)
• Occupant vulnerability (OV)
• Pressure threshold
• Flammable/Toxic concentration threshold
• Thermal radiation threshold

Risk Tolerance Criteria
• Building societal risk
• Frequency-fatality (FN) curves
• Building individual risk
• Maximum individual risk
• Worker individual risk
• Geographic individual risk

2 Should I Perform a Consequence or  
Risk-Based FSS?

Before initiating an FSS, it is worth asking the question, “Should I perform a consequence or risk-based study?” Each 
approach has advantages and disadvantages. Naturally, both consequence and risk-based FSSs require assessment of 
consequences and therefore, unless required by the facility, local government and/or corporate procedures to present risk, 
it makes sense from a cost and efficiency perspective to determine whether consequences pose significant vulnerability 
prior to performing a risk analysis. There are situations in which a consequence-based FSS may be more practical — 
such as when there are no acute toxic hazards or high rates of combustion materials, buildings are not located in close 
proximity to the process, etc.

However, when significant vulnerabilities are predicted using a consequence-based approach, it often becomes 
worthwhile to perform a risk-based approach that incorporates release frequencies, conditional probabilities, and 
occupancy data for the following reasons:

2.1 A risk-based approach offers more refinement /  
mitigation options

For example, a consequence-based FSS can only credit mitigation that reduces consequences (e.g., using less hazardous 
materials, relocating equipment/piping, reducing congestion/confinement, upgrading or designing new building, etc.) 
while risk-based studies can credit these types of mitigation as well as those that reduce initiating event frequency (e.g., 
double-seal or seal-less pumps, double walled pipes, etc.) or outcome likelihood (e.g., rapid detection and isolation) [1].

2.2 A risk-based approach supports mitigation prioritization 
and provides insight on the effectiveness of different risk 
mitigation measures

A risk-based approach allows prioritization of refinement/mitigation of one hazard over another hazard, one scenario 
over another scenario, or one location over another location based on relative risk. Furthermore, a risk-based approach 
provides the opportunity to determine whether a mitigation measure is cost-effective (i.e., risk is ALARP).

Conversely, a consequence-based FSS does not readily provide the information to determine which buildings and hazards 
to prioritize for mitigation or whether a proposed mitigation action is cost effective. The potential expenditure required to 
mitigate explosion, fire, and toxic consequences from maximum credible events (MCEs) leads many companies to utilize 
a risk-based approach to prioritize and determine practicality of risk mitigation strategies ensuring that facility siting 
mitigation decisions are made in a logical (cost-effective) and defensible manner [1].

Consequently, it is often more practical to immediately perform a risk-based FSS, which can reduce the project schedule 
and overall level of effort for facilities processing large quantities of flammable materials, materials with high rates of 
combustion (e.g., hydrogen, ethylene), or acute toxic hazards, etc.
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A typical approach to identifying hazards is to review process flow diagrams (PFDs) and/or piping and instrumentation 
diagrams (P&IDs). Additional significant hazards can be identified through interviewing knowledgeable facility personnel 
as well as reviewing results from a PHA, if available, in order to capture scenarios not easily identified by reviewing PFDs 
and P&IDs.

Hazards that are typically assessed in an FSS include:
• Flammable and/or acute toxic material releases 
• Bursting pressure vessels
• Fill cases
• Condensed phase explosions

A secondary important step to performing an FSS is determining the MCE as advised in recommended practices such as 
API RP 752 [2] and RP 753 [4] and/or the range of release sizes from small leaks up to the maximum credible release size. 
There is inconsistency across the industry as to what release size constitutes an MCE for the purposes of an FSS and the 
values used in industry span a considerable range. A number of well-known incidents in industry involve significant 
releases, which introduces uncertainty as to a reasonable upper-bound for an MCE. Examples of such events include the 
1989 Phillips Chemical Company explosion in Pasadena, Texas, which gave rise to the OSHA PSM “Process Safety 
Management of Highly Hazardous Chemicals” regulations, and the BP Texas City Refinery explosion in 2005, which gave 
rise to API RP 753 for portable buildings [5]. The occurrence of incidents involving large release sizes (i.e., greater than 
2-inches) emphasizes the need to consider these types of releases as MCEs.

One option is to consider full bore releases, or up to 6-inches, in recognition 
that release rates associated with even larger release sizes generally decrease 
rapidly [6]. However, assessing larger releases on a consequence-basis may 
provide results that would lead to impractical or extremely costly mitigation. 
Many companies considering larger releases (i.e., in consideration of actual 
incident history within industry) have consequently moved to a risk-based 
approach, which allows evaluation of small, medium, and large events together 
with the likelihood of occurrence. The risk-based approach effectively eliminates 
consideration of MCE release size since it incorporates likelihood into the full 
range of operational and release scenarios [6].

While the exact release size that constitutes an MCE and the exact release 
sizes to model in an FSS are open to debate, in a risk-based FSS each release 
source should be assessed for a range of release sizes from small leaks up 
to the maximum credible release size, which may include catastrophic pipe 
failure. The maximum release size modeled may be less than the actual line 
size, provided the predicted consequences do not understate the impacts of an 
actual line rupture.

This is not a reason 
to select small hole sizes for 

consequence studies and call 
it quits!

4 Thoroughly Identify and Assess Significant 
Fire, Explosion, and Toxic Hazards

A critical first step to performing an FSS is thoroughly identifying potentially significant fire, explosion, and toxic hazards. 
It is best practice to identify scenarios that could pose consequences/risks to onsite personnel in buildings and outdoors, 
offsite populations (as necessary), and to safety critical buildings/equipment (e.g., fire water pump house, substations, 
motor control center, etc.) [3].

Key Tips from a Best Practice Methodology Perspective

Current Outdated

Predicting blast loads from vapor cloud 
explosions (VCEs) using blast curve methods, 
such as Baker-Strehlow-Tang methodology or 
TNO multi-energy model

Predicting blast loads from vapor cloud 
explosions (VCEs) using a TNT  
equivalency model

Modeling new buildings with a detailed structural 
response analysis, such as single-degree-of-
freedom (SDOF) or multi-degree-of-freedom 
(MDOF) analysis to assess potential damage 
from explosions

Modeling new buildings with generic building 
type charts (BDL curves) to assess potential 
damage from explosions

Performing fire/toxic vulnerability calculations 
that account for the concentration/thermal 
radiation and duration of personnel exposure 
incurred during egress

Using solely a spacing table approach to site 
buildings from fire hazards

Performing testing of safe haven/shelter-in-
place (SIP) locations to quantitatively measure 
infiltration rate of buildings

Assuming an emergency response plan for 
buildings impacted by concentrations greater 
than ERPG-3 provides sufficient protection  
to allow personnel to evacuate safely from  
toxic hazards

Performing toxic vulnerability calculations 
that account for the indoor concentration 
as a function of time based on the outdoor 
concentration, ventilation system rate,  
isolation timing and reliability, and the building 
infiltration rate

Assuming toxic detection and ventilation 
isolation on a building alone mitigates toxic 
vulnerability/risk to an acceptable level
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Table 5-1: Worker Individual Risk (Annual Probability of Death) - Example

Worker
WIR (annual probability of death)

Total
Explosion Flash Fire Toxic Jet/Pool Fire

Outside Operator 3.8E-4 2.4E-6 5.0E-5 5.2E-6 4.4E-4

Maintenance Tech 1.1E-4 5.6E-5 4.7E-5 8.3E-6 2.2E-4

Analyzer Tech 2.4E-5 3.0E-6 4.6E-5 1.8E-6 7.5E-5

I&E Tech 3.3E-6 2.5E-6 4.3E-6 4.5E-5 5.1E-5

Guard 2.1E-5 2.9E-6 2.6E-5 5.0E-5

Board Operator 1.4E-6 8.5E-9 4.8E-6 6.2E-6

Supervisor 1.2E-6 7.2E-9 3.8E-6 1.1E-7 5.1E-6

Engineer 1.0E-6 8.0E-7 2.4E-6 7.2E-7 4.9E-6

Admin 3.4E-7 1.2E-6 1.6E-6 3.1E-6

Accounting 1.1E-7 1.1E-6 1.6E-6 2.8E-6

Manager 9.9E-7 1.7E-7 1.5E-6 2.7E-6

Human Resources 9.7E-7 3.2E-8 1.4E-6 2.4E-6
*Blank cells represent negligible risk **Bold cells represent the highest risk type for each worker

The inclusion of safety, asset, and business critical buildings in the FSS regardless of occupancy also provides value 
since it typically requires only a minor increase in labor and cost while providing information and results that can impact 
additional safety studies. While buildings such as firewater pump houses, deluge houses, etc. may be unoccupied, they 
may also be critical for emergency response, release mitigation, and other mitigative actions. This becomes especially 
important if these systems are considered and relied on (credited) in the evaluation of consequences and/or risks in the 
FSS. Evaluating additional buildings such as motor control centers, substations, pump houses, etc. in the FSS not only 
allows for WIR calculations but also enables companies to assess vulnerability and risk to the asset and business in 
addition to personnel with minimal additional effort.

Additionally, depending on a facility’s proximity to offsite receptors and the severity of consequence predictions, it can be 
critical to also understand the potential impacts/risk to offsite personnel (people at adjacent facilities or to the public).

The principal guidance documents for performing an FSS in the United States for occupied permanent buildings, portable 
buildings, and tent structures are API RP 752 [2], 753 [4], and 756 [9]. These recommended practice (RP) documents are 
non-mandatory guidelines but are considered as the industry standard for FSS. While the scope of these RPs focus on 
occupied buildings, it is best practice to also include evaluation of additional buildings onsite including safety critical 
and asset/business critical buildings (e.g., fire water pump house, substations, motor control center, etc.), “unoccupied” 
buildings where personnel spend time in, as well as personnel outdoors to determine a comprehensive risk picture. In 
addition, depending on the severity of consequences at the site boundary and potential offsite receptors in the vicinity of 
the facility, the impact to the public or to personnel at adjacent facilities should also be assessed.

There are many benefits of assessing all onsite buildings and outdoor personnel as part of an FSS. One primary reason is 
that it allows for calculation of worker individual risk (WIR), which is the level of risk incurred by a worker (an example is 
shown in Table 5-1). WIR is a function of the amount of time the person spends in each location and the location specific 
individual risk (LSIR) values for each of those locations. WIR is a typical risk measure used for comparison to risk-based 
facility siting tolerance criteria and cannot be accurately predicted without a thorough assessment of onsite buildings and 
outdoor areas where workers spend time.

Ideally, this would be initially assessed 
at the design phase to optimize  
facility layout for consequence /  
risk minimization [7,8]

5 Assessing Consequences 
and/or Risks to Personnel 
in Buildings and Outdoors

Important note:
Personnel risk is a combination of risk exposure, 
whether that be outdoors or indoors, and is a 
function of where personnel spend their time.
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Table 6-2: Location Societal Risk - Example

Location
Avg. 
Occ. 

Societal Risk (fatalities / year) % of Total

Explosion Flash Fire Toxic Jet/Pool Fire Total Location Cumulative

Area - Process 2 2.4 4.9E-3 5.0E-5 1.3E-5 6.3E-8 5.0E-3 57% 57%

Process CR2 6.8 2.1E-3 2.7E-7 1.8E-5 1.7E-6 2.1E-3 25% 82%

Loading Shack 8.5 4.1E-5 3.5E-5 5.1E-4 3.9E-5 6.2E-4 7% 89%

Process CR1 5.6 2.1E-4 2.1E-6 3.7E-4 5.5E-6 5.9E-4 7% 96%

Area - Process 3 3.1 2.6E-4 2.2E-6 3.9E-7 1.6E-5 2.8E-4 3% 99%

Laboratory 1.4 1.7E-5 2.7E-7 9.7E-6 2.5E-5 5.2E-5 1% 100%

Maintenance Shop 2.6 2.1E-5 2.9E-8 1.6E-6 5.7E-8 2.3E-5 0.3% 100%

Administration 5.2 4.9E-9 1.9E-7 1.2E-7 3.7E-6 4.0E-6 0.0% 100%

Training Building 3.4 2.3E-9 6.4E-8 7.2E-8 2.2E-6 2.3E-6 0.03% 100%

Engineering Building 1.1 7.4E-8 2.9E-8 4.8E-8 2.2E-7 3.7E-7 0.00% 100%

Warehouse 0.6 4.9E-8 6.4E-8 1.5E-7 9.0E-8 3.6E-7 0.00% 100%

Guard House 2 1.2E-9 2.7E-8 3.0E-7 4.1E-9 3.3E-7 0.00% 100%

Area - Process 1 0.2 8.5E-8 1.9E-8 1.1E-8 1.5E-9 1.2E-7 0.00% 100%

Total 42.9
7.6E-3 9.0E-5 9.2E-4 9.3E-5

8.7E-3
87% 1% 11% 1%

*Highlighted green cell represents outdoor area **Bold cells represent the highest risk type for each building/outdoor area

Societal and individual risk results should not typically be presented individually by hazard (explosion, fire, and toxic) or 
presented by source for some hazards and by location for other hazards. The results are inadequate and ineffective at 
providing a comprehensive risk picture and will likely make it impossible to refine or mitigate risk, if necessary.

In contrast, potential risk refinements and mitigation strategies can be easily identified by reviewing the sources 
contributing the greatest risk and the locations incurring the greatest risk along with the most significant hazard category.

6 Calculating and Presenting Results
Another critical step while performing an FSS is to ensure that calculated results align with tolerance criteria. Note that 
consequence tolerance criteria need to be specified by hazard (explosion, fire, toxic) while risk tolerance criteria are 
generally specified as a total risk (inclusive of explosion, fire, and toxic hazards) as shown in Section 3 of this document. 
Therefore, it is essential that a risk assessment include all non-negligible vulnerability consequences regardless if they 
exceed consequence tolerance criteria. This enables a comprehensive risk picture to be developed that aligns with risk 
tolerance criteria.

Presentation of risk results is essential to providing a comprehensive picture of the risk profile and ensuring the results 
can be reviewed/interrogated in detail, used to identify potential risk refinement and mitigation strategies, and to make 
informed and effective mitigation decisions, as necessary. Typical risk results should be presented in terms of both 
societal risk and individual risk as advised in API RP 752 5.3.3 [2]. Societal risk is a measure of risk incurred by a group of 
people while individual risk is a measure of risk incurred by a person who is continuously present in a given location.

Risk results should align with company or governmental tolerance criteria (FN curves, WIR, building societal risk, building 
individual risk, maximum individual risk, geographic individual risk, etc.). In addition, societal risk results should be 
presented in tables showing sources contributing the greatest risk and locations that are predicted to incur the greatest 
risk at the facility. These results tables should also identify the contribution of risk by explosion, fire, and toxic hazards as 
shown in Table 6-1 and Table 6-2.

Table 6-1: Source Risk - Example

Sources
Societal Risk (fatalities / year) % of Total

Explosion Flash Fire Toxic Jet/Pool Fire Total Source Cumulative

Unit 01-Comp Bldg-Fill 4.4E-3  4.4E-3 51% 51%

Unit 01-E22 3.1E-3 5.6E-5 8.3E-6 3.2E-3 37% 87%

Unit 10-Trk Load 4.5E-6 3.0E-6 8.3E-4 1.8E-6 8.4E-4 10% 97%

Unit 04-P154 3.3E-5 2.5E-5 4.3E-6 7.9E-5 1.4E-4 2% 99%

Unit 03-C541 2.1E-5 2.9E-6 2.6E-5 2.7E-6 5.3E-5 1% 99%

Unit 04-E202  4.3E-7 4.8E-5  4.8E-5 1% 100%

Unit 10-P201 1.2E-6 7.2E-9 3.8E-6 1.1E-7 5.1E-6 0.1% 100%

Unit 02-C231 1.0E-6 8.0E-7 2.4E-6 7.2E-7 4.9E-6 0.1% 100%

Unit 03-C541 3.4E-7 1.2E-6 1.6E-6  3.1E-6 0.04% 100%

Unit 05-Boiler-BPV 1.1E-6    1.1E-6 0.01% 100%

Remaining Sources 9.9E-7 3.3E-7 1.5E-6 2.6E-7 3.1E-6 0.04% 100%

Total
7.6E-3 9.0E-5 9.2E-4 9.3E-5

8.7E-3
87% 1% 11% 1%

*Blank cells represent negligible risk **Bold cells represent the highest risk type for each source
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7 Risk Refinements and Mitigation Strategies
There is not a “one size fits all” risk refinement and/or mitigation strategy that is applicable to all facilities even though 
there are facilities with similar processes. It is important for companies to be aware of the baseline risk profile of each 
facility in their company regardless of the similarities in chemical process or hazardous materials at the facility. Analyzing 
one facility doesn’t mean the same profile can be applied globally! Differences in the layout of equipment and the location, 
design, and occupancy of buildings at facilities affect the risk posed by facility operations on personnel. The process of 
determining a practical risk mitigation strategy or combination of strategies is an iterative process as shown in Figure 7-1.
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Figure 7-1: Risk-based Facility Siting Study Mitigation Process

A baseline FSS typically uses conservative and simplified assumptions and calculations, thus if results exceed tolerance 
criteria, more detailed analyses should be considered to refine the study and reduce conservatism before spending 
significant time and money on mitigation through physical changes. During analysis refinement, the focus should be on 
sources contributing the greatest risk and locations (buildings and/or outdoor areas) incurring the greatest risk.

Potential refinement methods to consider include:

Source Refinements
• Perform transient analyses
• Reflect inventory limitations
• Credit detection and isolation/shutdown systems
• Obtain more accurate flame speed data through 

testing and incorporate results into the analysis
• Perform more detailed explosion analyses using 

computational fluid dynamics (CFD)
• Use fault-tree analysis to estimate scenario 

frequencies more accurately
• Adjust failure rates for specific equipment to 

reflect its design, maintenance, inspection, or 
other parameters that affect failure rate

Building Refinements
• Perform more detailed structural analyses such 

as single-degree-of-freedom (SDOF) analysis, 
multi-degree-of-freedom (MDOF) analysis, or 
finite element analysis (FEA)

• Test component blast resistance (shock tube 
testing, for example) and incorporate results  
into the analysis

• Test leak tightness of toxic refuges [shelter-in-
place (SIP) and safe havens] using tracer gas or 
blower door testing

• Perform more detailed fire analyses of buildings 
using CFD

Risk results that still fall in the ALARP or intolerable region after refinement require either mitigation or demonstration that 
the results are ALARP (meaning that the cost of risk mitigation is grossly disproportionate with the level of risk reduction).  
Similar to analysis refinement, the focus of mitigation should be on sources contributing the greatest risk and locations 
(buildings and/or outdoor areas) incurring the greatest risk.

Potential risk mitigation strategies include:

Source Mitigation

1 https://www.bakerrisk.com/br-bp-wp/shelter-in-place-reducing-risk-from-toxic-impacts/

• Reduce/eliminate the hazard
• Prevent the release by improving the design, 

maintenance, inspection, or other parameters 
that reduce the event frequency

• Detect and isolate the release more rapidly
• Add water spray

Location Mitigation
• Relocate personnel 
• Remove abandoned equipment
• Upgrade buildings 
• Replace buildings 
• Establish or improve the effectiveness of existing 

toxic shelters1
 ◦ Improve toxic gas detection reliability and/or 

timeliness
 ◦ Improve HVAC isolation thoroughness, 

timeliness, and/or reliability
 ◦ Improve shelter leak tightness
 ◦ Establish an interior room as the shelter if the 

entire building currently serves as the shelter

• Establish or improve the effectiveness of the 
toxic emergency evacuation strategy
 ◦ Install or improve reliability and timeliness of 

toxic gas detection and alarms
 ◦ Provide or improve reliability, availability,  

and / or effectiveness of personal protective 
equipment (PPE)

 ◦ Provide or improve training of personnel
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8 Leverage Your FSS

1 https://www.bakerrisk.com/br-bp-wp/hazard-and-operability-hazop-studies-creating-high-value-results/

It is important to recognize that countless time and effort along with a great deal of process and facility information goes 
into an FSS. Therefore, it is prudent to leverage the inputs and results from consequence-based and risk-based FSSs to 
provide additional value throughout the organization by supporting many other technical safety studies including, but not 
limited to:

• Building design
• Process hazard analysis (PHA) / Hazard and operability (HAZOP) / Layer of protection analysis (LOPA)
• Asset damage and business interruption (BI) risk
• Emergency response planning (ERP)
• Fire & gas (F&G) detection mapping
• Hazardous area classification (HAC)
• Fire hazard analysis (FHA) / Fire hazard mitigation analysis (FHMA)
• Pressure relief and flare analysis

8.1 PHA/HAZOP/LOPA
Utilize dispersion, thermal radiation, or explosion consequence prediction results to align the PHA team on consequences 
of PHA scenarios. Utilize dispersion and thermal radiation predictions to create PHA lookup tables.1

8.2 Asset Damage and Business Interruption Risk
Utilize potential accident scenarios and predicted explosion and fire consequences to calculate asset damage and 
equipment vulnerability. In addition, combine estimated accident scenario frequencies with equipment vulnerability or 
asset damage predictions to calculate business interruption risk accounting for downtime, product loss, lost revenue, and 
other operational interdependencies.

8.3 Emergency Response Planning
Utilize the potential accident scenarios and the predicted explosion, fire, and toxic consequences to pre-plan emergency 
response including procedures, plans, muster points, shelter-in-place (SIP) versus evacuation, etc.

8.4 Fire & Gas Detection Mapping

2 https://www.bakerrisk.com/webinar/a-scientific-approach-to-fire-and-gas-detector-mapping-and-why-it-matters/
3 https://www.bakerrisk.com/br-bp-wp/hazardous-area-classification/

Utilize potential release scenarios and predicted flammable, toxic, and jet/pool fire consequences to select potential 
detector locations and determine percentage of scenarios detected. Utilize risk predictions (scenarios contributing the 
greatest risk) to prioritize and optimize placement and number of detectors.2

8.5 Hazardous Area Classification
Utilize release source locations and material data reviewed in the consequence or risk-based FSS to form the basis of a 
HAC study.3

8.6 Fire Hazard & Mitigation Analysis
Utilize potential release scenarios and predicted jet/pool fire consequences to quantitatively determine the maximum 
firewater demand, firewater coverage, and deficient passive fire protection. In addition, utilize this information to optimize 
placement and number of monitors or deluge during the design phase of projects. 

8.7 Pressure Relief and Flare Analysis
Build onto the FSS model with inclusion of release scenarios from atmospheric reliefs and flares. Model potential fire, 
explosion, and toxic consequences/risks to ensure PSVs/vents/flares relieve to a safe location and/or prioritize mitigation 
of atmospheric reliefs and flares. 

8.8 Building Design
Utilize the FSS results as input to new building design and existing building upgrade decisions. Perform consequence or 
risk-based building upgrade feasibility analyses and develop cost effective designs to improve the blast, debris/fragment, 
thermal, and/or toxic mitigation effectiveness of a building. Optimize risk reduction versus capital investment using risk 
results for various risk mitigation strategies.
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9 Conclusion
This guidance document provides general guidance for performing an FSS. The guidance is not only applicable to 
industrial production facilities and refineries with explosion, fire, or toxic hazards, but is also applicable to storage 
terminals, pipelines, transportation systems, and other handling facilities in which a hazardous material is present. 
This same method is also a valuable tool for non-traditional applications like ammonia refrigeration systems in 
grocery stores!

Regardless of the methodology and software used to perform an FSS, the study should be fully supported by 
research and development, and validated against testing and previous incidents. It is almost as equally important 
to use a consistent methodology and software for each asset to ensure that inputs, calculations, and results are 
aligned and can be compared effectively and appropriately across an organization. The methods of performing 
these analyses may vary, but regardless of the specific techniques used, fundamental principles of thoroughness, 
accuracy, and defensibility should be achieved.
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