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1. Background

In the USHST’s 2009-2013 dataset of 52 fatal accidents involving LOC-1, UIMC, or LALT, one fatal
accident involved inadequate or lack of pre-flight risk assessments as a contributing factor. Analysis and
scoring of the event led to high prioritization of this issue and the working group concluded that
preflight assessments could be improved across the helicopter training industry. This H-SE is intended to
provide both flight instructors and new pilots alike with guidance on the accepted best practices to
conduct a full and comprehensive risk assessment prior to a training flight, identifying inherent risks and
therefore allowing mitigation to be implemented to reduce the risk as low as reasonably possible
(ALARP) prior to and during the training flight.

2. Statement of Work

Provide recommended practices to instructors for pre-flight risk assessment of student flights.

To help prevent fatal helicopter training accidents resulting from inadequate preflight risk assessments,
this H-SE should provide recommended practices for pre-flight risk assessment guidance and advisory
information specific to the training environment.

2.1 Output One

Review existing flight training pre-flight risk assessment material, identify gaps between recommended
practices and findings from USHST fatal accident analysis, and consolidate recommended practices.

Status: Complete. This recommended practice document contains a summary of the wealth of
information available regarding preflight risk assessment.

2.2 Output Two

Develop guidance for the inherent risks associated with the flight training environment, thereby
allowing mitigation to be implemented to reduce the risk as low as reasonable possible (ALARP) prior to
and during the training flight.

Status: Complete. This recommended practice provides guidance to address the inherent risks
associated with the flight training environment.

2.3 Output Three

Deliver suggested pre-flight risk assessment guidance to the FAA for possible development into an
Advisory Circular to support establishing a standard for pre-flight risk assessments on training flights.

Status: Complete. Publication of this document serves as direct notification to the FAA, through the
USHST government co-chair, to forward for creation of or integration into a relevant Advisory Circular.
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2.4 Output Four
If an AC is developed, then promote the contents of the AC to flight instruction organizations.

Status: Cancelled. In keeping with current USHST practices, any USHST output that relies on direct
actions of an external entity (in this instance, the FAA), will no longer be a condition of H-SE completion.
Should the contents of this H-SE ultimately be included in guidance documentation, the USHST will
actively promote the information to flight instruction organizations.
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3. Flight Training Risk Management

It’s a scenario flight instructors know all too well — a training flight suddenly goes wrong and the
instructor is forced to intervene, narrowly avoiding disaster. To a large extent, many CFls may accept
that frequent near misses (and sometimes worse) are a normal part of the job. The normalization of
these hazards is a symptom of a training industry without consistent risk management practices. This
guidance is intended to help reduce these incidents, and to increase safety in flight training operations.

Accident statistics in the US consistently show that the Instruction/Training industry segment has the
second highest percentage of accidents among all helicopter operations. The high number of accidents
is particularly troubling when considering the proportionally low number of Instructional flight hours
relative to other industry segments. Recent fatal training accidents reveal preventable causes including
low altitude wire strikes, severe weather encounters, low visibility night flights, and distracted
autorotation practice. It is possible to train effectively and to significantly reduce incidents at the same
time.

Training flights have a unique set of hazards that can create a risky operation — good reason to
implement consistent and proven strategies to manage the risks for each flight. An effective way to
reduce accident rates is to expand and improve the use of Preflight Risk Assessments for
Instructional/Training flights. Pilots and operators that consistently use Preflight Risk Assessments as a
part of a Safety Management System can significantly reduce the likelihood of an accident. Notably, an
investment in safety resources for Instructional Flights has the potential to reduce accidents in all other
industry segments as well. Pilots trained early in risk management methods then carry the practices
forward to other industry segments.

Though there is published material in FAA handbooks on both Risk Assessment and Aeronautical
Decision Making, the content falls short of assisting instructors in the development and use of tools
applied to each flight. This HSE provides guidance to instructors and learners on how to best develop,
implement, and train the use of an effective Preflight Risk Assessment for every training flight.
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4. Why Implement a Preflight Risk Assessment?

Implementing a FRAT (Flight Risk Assessment Tool) is an important part of flight training for several
reasons. First, utilizing a FRAT before each training flight will produce long-term safety benefits by
instilling, for each pilot-in-training, a lifelong habit of identifying and developing plans before flight to
mitigate safety risks. Second, the practice instills a disposition to delay or cancel a proposed operation
without hesitation if risks require. Third, in the short term, using a FRAT before each training flight will
improve the safety of training flights themselves.

A FRAT helps a pilot to evaluate all the relevant variables that could increase the likelihood of an
accident. The tool is designed to help the pilot to make decisions, and to make the risk management
process easier. In some cases, it will help form a plan, allowing a flight to be completed even with many
hazards - with mitigations that reduce risk to acceptable levels. In other cases, it will assist in deciding
that the risks are too high, and not to make the flight as planned. In considering whether to do a
preflight risk assessment, a pilot or operator might think, “most of our flights are the same, so an
assessment for each flight is not efficient”. But through proactive assessment of risk, it becomes
apparent that all flights are different, but not in all ways. The use of a good FRAT that is customized for
an operation will reveal these differences and help a pilot to mitigate the variances that could result in
an accident.

Consider the following real-life examples:

1. Aflight in clear blue skies, light winds, and familiar procedures at a manufacturer training
program resulted in an incident. What happened? In this case, the instructor flew with
unfamiliar students on a regular basis. On the incident flight, the pilot-in-training felt pressure to
rush and get home to address family issues, because a child come close to death the day before.
These distractions and pressures could have been identified through a risk assessment that
explores factors such as unfamiliar crew, the learner’s emotional state, and external pressures
prior to each flight.

2. Aninstrument training flight in visual meteorological conditions in an R44 encountered heavy
precipitation at night six miles offshore, resulting in a fatal accident. An effective preflight risk
assessment could have guided the planning process to identify the forecast for showers, low
visibility, and high risk of night operations, prompting mitigating action or flight rescheduling.

3. Atraining flight in which emergency procedures were being practiced ended in a fatal accident
when the helicopter struck wires below 150 feet AGL. An effective preflight risk assessment
should assist pilots in identifying the hazard of low-level flight and emergency procedures and
provide an opportunity to create minimums and mitigations that would reduce likelihood of a
wire strike.

An effective risk assessment tool will encourage a proactive conversation around all aspects of the flight
—working to objectively quantify and mitigate both evident and lurking hazards.
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5. Flight Training Hazards

Training flights have additional and/or unique risks that need to be identified and addressed. Without a
proactive system to mitigate the many risks, instructional flights have a higher likelihood of ending in an
accident or incident than some other types of helicopter operations. Some of the unique risks include:

e Distractions.

e Simulated emergencies.

e Autos and power-off operation.

e Control exchanges/CFl intervention.

e Lower experience levels (often CFl and student pilot).
e External pressures.

e Language barriers.

e Congested practice areas.

e Task saturation.

An organized risk assessment aids in the objective of reducing risk to “As Low As Reasonably Practical”
(or “ALARP”). Professionalism requires that no unnecessary risk is accepted, ensuring the aircraft,
passengers, nor public are exposed to any undue hazard. Applying the concept of ALARP in collaboration
with pilot trainees is key to reducing accidents and shaping the culture of helicopter aviation. When
identifying a risk before or during a training flight, one should ask, “Are there reasonably practical
actions that will eliminate or reduce this risk?” The answer is very often “yes” — the training objective
can be completed with wider safety margins, or in more favorable conditions, or with more ground
briefing, or when fatigue is lower, etc. Preflight Risk Assessments assist the instructor in their duty to
analyze risk and bring it down to ALARP levels during all operations.

Time and resources are in abundance before a flight begins, and they are both limited as soon as the
instructional flight begins. For this reason, risk assessments and decisions should be made before the
flight, when a pilot and instructor have enough time, mental bandwidth, and resources to properly
evaluate all the relevant information. Setting limits and minimums prior to starting the flight reduces the
effects of pressures and “mission-mentality” when flying.
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6. Preflight Risk Assessments Improve Training Outcomes

Performing a preflight risk assessment for a training flight is also Scenario-Based Training (SBT) for later

flights and operations.

e Learners and instructors often talk about "real world flying", as if training flights operate in a
different realm that does not have real consequences. Accident statistics show that training
flights have more accidents than other industry segments. While training flights might not
include the same operational objectives as commercial flights (although they may through SBT),
they should share the same risk management processes that can be applied to all operations
when the training is complete.

e Instructors can create and encourage this continuity by working with learners to create good
risk management practices and procedures that will follow them when they leave the training
environment. The best way to encourage and teach the "best practice" of preflight risk
assessment is to do a formal assessment and reap the benefits for your flight and operation.

e The briefing of a risk assessment by the instructor and learner establishes good habits for
communication and planning prior to getting in the aircraft.

Preflight Risk Assessment helps to define and communicate the training objectives to be accomplished
on a given flight, improving quality of training, and reducing risky impromptu operations.

e Itisimpossible to effectively assess risk without establishing clear objectives for the flight. The
collaborative development of a plan for each training flight increases training efficiencies and

safety.

e Any changes to plans in-flight should be accompanied by a new evaluation of risk prior to

execution.

Teaching and doing regular Preflight Risk Assessments with a learner helps to fulfill the Instructor’s
responsibility to bring safety to the forefront of aviation activities. The regular practice also helps the
learner to perceive risk assessment as positive and useful for effective operations. This helps the learner
to prioritize risk management in their value-system —an important step which will be discussed later in

this article.
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7. Design and Implementation

This guidance has made a case as to why Preflight Risk Assessment is important. So, how to do it for
each flight? Most pilots already use some system to assess risks — the goal of this document is to assist
in developing a tool that is effective and can be used consistently with the involvement of a learner. The
guidance provided will not be overly restrictive, recognizing that a Preflight Risk Assessment can take
many forms. Consider, however, that if the process is not formalized or consistent, then gaps could
allow a hazard to go unnoticed and an accident to occur. Therefore, the following guidance is intended
to create an assessment system that is consistent, teachable, and effective at reducing incidents and
accidents. This means that the system should be written down in some shape or form and used for each
flight. After an explanation of some characteristics of a good tool, various format suggestions will be
provided.

A primary consideration for the implementation of any FRAT is "buy-in". This refers to the users'
perception of value, leading to effective use of the FRAT. To create "buy-in", a FRAT should be
developed in cooperation with the instructors and learners that will be using it. Also, a patient and
effective demonstration of the tool to learners, on their first flight, sets the precedent for future use.
Any FRAT that is provided to a user without seeking their feedback is at risk of "gaming" (when a FRAT is
used to the minimum extent, or with false information to manipulate the risk level). “Gaming” renders
the FRAT useless and results in wasted time by both the users and designers of the FRAT. After a FRAT is
designed together with users, it is important that there is opportunity for users to provide regular
feedback so that the FRAT can change and adapt to users’ needs. This way it can maintain its value as a
helpful tool. In this same way, instructors should encourage learners to provide feedback on the risk
assessment process taught, and work with them to create a process the learner finds helpful.
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8. Characteristics of a Good FRAT

Useable / Practical

The FRAT has to be easy to use and efficient. The tool must save time, increase consistency, and
assist in thought organization relative to other methods. How long should a “Useable” FRAT take
to complete? The answer is relative to the amount of risk associated with the operation it is
assessing.

A low-risk flight warrants a relatively low time investment in risk management, and a very high-
risk flight warrants a higher time investment to ensure a safe outcome. If the tool takes a long
time to complete for a very low-risk flight, the tool will not be seen as practical by its users.
Conversely, a tool that can be completed very rapidly for a high-risk flight is not likely to
effectively manage or mitigate the many risks involved.

The tool must not be perceived as a hindrance to operations, but as an enabler of safe and
desirable operations.

Resourceful

The tool must be perceived as a valuable resource to the user. Is the FRAT helpful to the user?
Does it provide a checklist and prompt often overlooked items? Can it help organize the risk
analysis into a consistent flow? Does it enlighten the pilot regarding a risk picture that would be
harder to visualize through other means?

A good FRAT should facilitate and enhance preflight procedures, not interrupt or fragment
them. Integrating a FRAT with other preflight tasks such as weather briefings, weight and
balance, and performance planning can help increase the resourcefulness of the tool.

Effective

Does your FRAT reflect the actual risk of flights? If it fails to represent the true nature of the
flight then it will add “more holes in the Swiss cheese" (latent risks), and is not only a waste of
time but could result in a false sense of security. Regular review of the FRAT’s accuracy for
completed flights will allow a pilot or organization to determine what changes are necessary for
it to be effective. If there is a mismatch between the Tool’s risk picture and the actual risk, then
users will lose trust in the tool, and it will not serve its intended purpose of reducing accidents
and incidents.

Does your FRAT present the total risk in a meaningful way? Attempting to envision all the flight
variables only in one's mind does not allow for a holistic picture or an organized way to evaluate
the various factors. The FRAT should use a visual (color), numerical, or written format to help
quantify risk levels for better assessment.

The tool should reflect the Instructor or Operator’s risk tolerance. What is deemed “High Risk”
and “Low Risk” is subjective, and therefore must be established by the creator of the tool along
with appropriate actions. A “high risk” or other threshold may require the instructor to consult
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with another pilot prior to flight, or to cancel the flight altogether. The tool must be effective in
assisting the pilot in properly categorizing the total risk as acceptable or unacceptable, relative
to the risk tolerance of the operation. Multiple tool revisions may be necessary to achieve this.

Adaptable

An effective FRAT must be flexible for use in many types of operations and environments. If the
tool is too rigid, it will fail to reflect the actual risk of an operation, leaving gaps in the risk
assessment and reducing its value. Furthermore, a tool that works for one operation may not
work well in another. This can be due to variations in procedures, weather, terrain, aircraft, and
other factors. Implementing a tool from a source without modification will generally not result
in effective risk management. Starting with a resource is recommended, but it is important to
adapt and customize the tool to reflect the risks associated with the specific operation.

Any tool or risk assessment procedure should incorporate an open-ended/custom risk
identification function. This prevents a design that confines the assessment process to only
predetermined checklist items - no procedure or tool can list all possible hazards. Encouraging
creative risk management and accountability for all risk factors is key.

FRATs should evolve over time and adapt to improved procedures, knowledge, or policies. In an
organization, feedback from users should prompt updates to ensure maximum function and
practicality.

Thought-provoking

The FRAT is meant to prompt and facilitate the decision-making processes of the pilot, not to
replace them. It should provide a risk picture and facilitate a plan of action that is meaningful
and results in a safe outcome. If a FRAT does not provoke thought or create a helpful
representation of the operational risk, it will not have an impact on outcomes.

A FRAT design or procedure that encourages user automaticity will not serve its intended
purpose, and users will find it to be a hindrance rather than a tool.

An example of a thought-provoking FRAT is one that has open-ended areas for creative risk
management — this includes the setting of unique personal limits/minimums, creative and
operation-specific mitigations, and custom risk identification.

Actionable

Simply acknowledging risks (and assigning numbers to them) does not prevent the hazard from
affecting a flight. “Risk Controls” must be put in place to reduce the probability of encountering
the hazards on a given flight or reducing the consequences if encountered or accepted. Many
controls exist in the form of regulations, company policy (when existing) and aircraft limitations,
but they are inflexible and not specific to each flight and therefore inadequate to prevent
accidents.

The FRAT must prompt the pilot to apply their own risk controls and limitations to ensure the
safe outcome based on the unique variables of the operation. These controls come in some
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form of mitigation (summarized in the acronym, “TEAM”). The FRAT must encourage the
establishment of personal minimums, enroute decision points, and mitigating actions to be used
on each flight.

e “TEAM” Risk controls stands for the following: Transfer, Eliminate, Accept, or Mitigate. An
effective preflight risk assessment will prompt some form of risk control for each identified risk.
It is important that even if only one hazard is identified, some form of action/control is in place
to reduce the likelihood or consequence of an accident.

e If an identified risk will be “Accepted”, set a limit/value at which point the risk will no longer be
acceptable, and establish actions to take if the limit is reached.

Of all the characteristics of an effective Preflight Risk Assessment, "Thought-Provoking" and
“Actionable” are probably the most important. Any checklist developed to assist in the identification of
hazards is ultimately inadequate unless it prompts the deliberate search for risks by the pilot and
learner. A tool that attempts to replace the decision making of the pilot will ultimately fail, because no
tool (at this time) can consider all variables and replace the sound judgement of the pilot. This is one
reason a preflight risk assessment should not be perceived as merely a “Go or No-Go” tool.

It is true that a FRAT can and should help a pilot to decide not to take a high-risk flight — but that is one
small advantage of the practice. Most of the benefit comes from the active risk management process
that begins with a FRAT and continues all the way to the safe ending of the operation. The mitigation
strategies and limitations established in the formal FRAT process are then implemented and revisited
throughout the operation to ensure the maximum protection of persons and property.
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9. Risk Assessment Formats

When creating or implementing a preflight risk assessment, consider the many risks that are specific to
your operation. Some examples of flight training variables to include in a FRAT are:

e Aircraft performance margins, density altitude, pilot currency, crew unfamiliarity, weather, low
altitude operations, simulated emergencies, flight over congested areas, solo operations, fatigue
levels, experience levels, recent maintenance

e More examples can be found in an example FRAT risk list in Appendix E

The Preflight Risk Assessment should evaluate these and other relevant types of risk in a format that
works best for the operation. The PAVE acronym (Pilot, Aircraft, enVironment, External pressures) is a
good starting point. The risk assessment should facilitate assessment in each of the PAVE items to
identify all relevant risks. As stated above, in order for the assessment to be actionable, the tool must
have designated space to prompt mitigation actions for the identified risks.

There are many formats that can be used to achieve the risk management objectives outlined above.
The methods used can range from simple pen and paper to heavily automated software. Each pilot or
operator may prefer a different design or method that works best for them. What is most important for
every risk assessment is that the method is organized and thorough, and consistently produces an
accurate reflection of operational risk, along with a plan to mitigate those risks. Some examples of
formats are described below:

Written PAVE / TEAM Form

e For pilots and instructors working outside of a flight school environment, a handwritten risk
assessment may be the tool of choice. Identifying and writing each risk and mitigating action
provides an efficient way to visualize and manage the operational risk. The written format
ensures communication and consistency between instructor and learner and promotes
accountability for the limits set for the flight. An example form can be found in Appendix A.

e Pros: Requires minimal resources or expertise to design. Easy to use. Very adaptable. Open-
ended/Though-provoking.

e (Cons: Little standardization; difficult to maintain consistency and may allow gaps in assessment.
Minimally resourceful.

Checklist

e A checklist format provides all the benefits of the simple PAVE list, and helps the pilot to
consider a variety of common hazards associated with their flight operations. The checklist
should be adapted to the specific operator and used as a tool in the preflight planning process
to ensure as many relevant risks as possible are considered. An example checklist style format
can be found in Appendix B.

e Pros: Easy to design. Easy to use. Adaptable. Includes open-ended portion. Modestly resourceful
by providing risk checklist to assist pilot in the process. Standardized.
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e Cons: All risks have same weight; may not help show as accurate a risk picture as more complex
FRAT systems.

USFS Worksheet

e The US Forest Service uses a list and matrix-type format to organize and manage risks. The
worksheet and matrix are available to anyone for use in identifying and mitigating the risks for
any operation.

e The format is not designed for use prior to each flight but could be adapted for regular use to
assist pilots in decision-making and mitigation. The worksheet and pdf link can be found in
Appendix C.

Spreadsheet Format

e Spreadsheets can automate the risk assessment tool to combine and add risk values for a
numerical total risk score, which may be more meaningful to the user. It can also provide
automatic prompts for mitigating actions, based on the selection of present risks. This format
can help flight schools to apply policy and/or manage their flight operations with less direct
oversight of each flight.

e Itisalso easy to create and adapt to each operator’s needs. Online Forms (available through
Google or Microsoft) can offer similar capabilities, in addition to maintaining data from each
assessment for future reference. Examples of various spreadsheet format risk assessments,
filled out with some identified risks and mitigations, can be found in Appendix D.

Software / Database

e A web-based software database is an excellent way to create and implement a preflight risk
assessment tool. These formats have the capability to partially automate the flight planning
process and assist the user in their risk assessment, improving useability and functionality. The
database of risk assessment data can be referenced and mined for trend monitoring and
proactive risk management in a Safety Management System.

e The complexity of design for this type of tool requires greater time and a possible financial
investment, but the benefits are substantial.

e Some examples of software-based tools and training risk assessments are in Appendix E. There
is also a reference list of risk items for a training risk assessment tool, drawn from a
manufacturer’s flight training program.

HAI/ Other tools

e Helicopter Association International partnered with Switzerland-based NGFT Solutions to
provide an online FRAT. A simple question-and-answer format helps users objectively assess
potential risks and may be prompted to consider mitigations.

o Afree version is available to anyone. HAl members can register to access added features
such as customization and saving capabilities.
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o Asample web form is depicted in Appendix F. Additional details and a demo video are
available at https://rotor.org/resources/frat-program/.

e Flight Risk Assessment Apps are also available for iPads and phones.

e Alist of providers that are experts in assisting in the development of an effective preflight risk
assessment is also included in Appendix F. Each instructor or operator can determine which
style works best for them and include it in the preflight briefing with learners.
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10. Personal Minimums and Establishing Limits for Each Flight

No preflight risk assessment is complete without an evaluation of personal minimums or limits as they
apply to the operation. Each pilot and instructor should have a written set of personal minimums
established, set at values that will not be compromised in any circumstances. The preflight risk
assessment is an opportunity to determine how those minimums should be conservatively adjusted for
the conditions and objectives of the flight. For example, if an instructor has a personal limit of 30 kts of
wind for safe operation, that number should be reconsidered for each flight, based on the list of risks in
the preflight risk assessment. Consider a flight where hover autorotations are intended to be practiced,
or there is a very large gust spread — working with the learner to establish a lower wind limit for those
operations would be prudent. Another example of a limit for a flight could be the number of times a
maneuver will be practiced in succession. Learning can quickly deteriorate into hazardous automaticity if
too many repetitions are performed to force progress. Setting a limit of 5 or less repetitions will reduce
risk. The preflight risk assessment assists in the setting of creative and appropriate limits by providing a
clear risk picture for reference. When the Instructor and Learner agree upon established limits before
each flight, it ensures mutual expectations and reduces pressure to continue training in marginal or
hazardous conditions. The practice also reinforces the important habit of complying with established
limits without compromise - an important part of safe operations.

Instructors should also consider how they prepare learners for flight operations after they leave the
training environment. When introducing and using a Preflight Risk Assessment, it is important to coach
the learner in how they will implement a similar process when flying independently. If the tool used
during training is proprietary, the learner may need something else when it is no longer available to
them. An instructor should work with the learner to develop their own preflight risk assessment process
that they value.
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11.A Guide for Flight Instructors: "How to Help Learners to Value

Preflight Risk Assessment.”

Teaching and implementing Risk Management falls into both "Cognitive" and "Affective" Domains of

learning (concepts explained in the Aviation Instructor's Handbook). The Affective Domain is where

instructors have a responsibility to guide learners in establishing values and motives for their actions.

Safety and Integrity are two examples of values that should be important to a learner. The instructor

must actively teach a learner to assign personal value to these concepts, or the learner may not be

motivated to identify and manage risks. Instructors can follow the guidance below to incorporate the

concepts of risk management into training and help to drive accident rates down.

Ensure the learner develops a positive attitude and appreciation for risk management practices.
This is best accomplished through an introduction of risk management techniques during the
very first flight, followed by regular implementation of these strategies and tools for every flight,
in low perceived risk and high, in good conditions and bad.

The learner must see significant value in the techniques applied - the CFl should emphasize how
the tools or strategies are working and effective in preventing accidents and incidents.
Additional ways to ensure the risk assessment is seen as valuable are to make it practical and
resourceful —as described above.

The value of Risk Management to a pilot can also be explained by emphasizing the FRAT as
helping to enable flight activities rather than restricting them (a common misperception). A tool
that implements strategies to prevent an accident can only allow more flying than the absence
of said tool, in the long run. Preflight Risk Assessment enables flight in two ways:

1) Aflight initially appearing to have unacceptable risk may be allowed to proceed by using a
tool to identify and implement strategies to reduce the risk to an acceptable level. It can
be helpful to show how various operations (USFS) use risk management tools to make
ostensibly risky operations doable on a large scale.

2) Although some flights are cancelled or postponed in the short term due to identification
of unacceptable risk, in the long term these and many more flights are allowed to take
place by extending the life, career, and sustainable business of the pilot and operator.

Lead by example. Learners look up to professional and experienced pilots — instructors that
demonstrate, use, and value risk management procedures create learners that do the same.
Flight Instructors set the culture and attitudes towards safety and risk management for the next
generation of pilots. Each instructor should ask themselves, "how do my actions and instruction
improve the culture of safety in our industry?"

The ultimate effect of preflight risk assessment is two-fold: the reduction of accidents and
incidents in training flights, and also encouraging the learner to "internalize" the value of risk
management in flight operations, i.e. to make risk management part of their identity as a pilot.
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Preflight Risk Assessment for Student Flights — Recommended Practice

Most employers want to hire pilots who show that risk management is integrated into their
character and their day-to-day activities.

The role of Flight Instructor comes with high stakes and responsibility. Training flights have unique
hazards and are statistically at high risk of an accident. Additionally, the quality of training provided has
lasting effects on the learner, their future passengers, and the entire helicopter industry. Conducting
regular Preflight Risk Assessments in training operations is one of the best ways to reduce helicopter
accidents.
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APPENDIX A: BASIC NOTEPAD RISK ASSESSMENT AND MITIGATION

Date: Pilot: Aircraft Route/Ops:

Risks Mitigations

Ops

Mumber of Risks ldentified:

Personal Minimums and Limits for the flight:

Go or No-Go: |

Figure 1: PAVE Checklist Sample
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APPENDIX B: RISK CHECKLIST AND MITIGATION SHEET

Date:

Pilot:

Route:

Helicopter Safety Team

Pilot

¥? Aircraft

EnVironment

External Pressure

Student Recency =3 weeks

Recently returned to service

Cloud layer < 1000 / Vis < 3sm

Personal pressures

IMSAFE Checklist Concern

NO HOGE performance at take off

Cloud layer < 3000 / Vis < Ssm

Incoming Wx or Night

CFl billable today = & hrs

CFl < 100 hrs in aircraft

Dewpoint spread < 4

Operational pressures

Pilot/CFl Unfamiliarity

Unknown weather conditions

Evaluation pressures

Language Barrier

Medium radar echoes < 10 nm

TS or 5N forecast / or SIGMET

Winds = 20 kts / Windshear

AIRMETs in vacinity / PIREPs

Structural icing conditions in vicinity

High Traffic / Busy Airspace

Night Operations

Maneuvers [ Ops

Custom Risks

Intreducing new maneuvers

Autos to power recovery

Autos to full down

Simulated Power Failures

Pinnacle / Confined ops

Howver Autorotation

Mountain Operations

Ops over congested areas?

®C flight = 25 sm

®C flight = 25 sm unfamiliar or solo

2 CFl's with controls installed

Solo flight

VRS / Settling With Power Training

Emergency Procedures: HYD / GOV

|T-:>ta| Number of Risks |dentified:

Pilot Mitigations

Aircraft Mitigations

Environment Mitigations

External Pressure Mitigations

Maneuwvers/Ops Mitigations

Custom Risk Mitigations

Personal Limits and Minimums
for this flight:

February 7, 2023

Figure 2: Preflight Risk Assessment
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Helicopter Safety Team

APPENDIX C: US FOREST SERVICE RISK ASSESSMENT WORKSHEET

Source: https://www.nwcg.gov/sites/default/files/publications/530-1-risk-assessment-worksheet.docx

Risk Assessment Worksheet

P Post
SYSTEM: Pre-Mitigation L
Mitigation
c o
£ Zz ] £ z ] £ z K 29
- = = -4
B | = o | = Additional Local Bl == & g
Sub System Hazard(s) 5|2 = Mitigation(s) FAB = L FHE AR
S| & = S| & = Mitigation(s) 8l 3| s| 53
o o = & =4
a o o 6
Yes/No
u
5|3 5| 5] s 5| 5| s
= g‘ E = L) o 7] L 1] ] Choose
W = o ") o 7] Im) 7] ]
x| G| B ol of| o ol of| o an
S| 8| & el 6| & el e e .
= b " = = ol = L = item.
o W (W] B ] [S BRI )
]
5 §| 5| & 5l 5| &
v| 5| 2 ol 2| 2 o1 5| = | choose
5| 2 3 el g| & al 8| & an
e| > = el 6| & a|l e| @
g | £ £ | | £ item.
o|lu| o g|lo| o
S| 8| 3 vl gl & ol ol o Choaose
21 8 2 ol o| o ol of| © an
& S E E _g 2 _8 E _E item
= o|lo| o o|luo| o .
5| 5| 8 5| 5] 8 5 5| s
@ /3] U = v [V [+ [V} Q Q ChDOSG
w v wn £ v w W wy 7] ]
[=] (o] o W o o [=] Q [a] [s] an
o| | o = el e| o e| e o .
| =] £ | £ £ | =| = item.
o (& ] (&) (& ] [ () o () (&

Figure 3: US Forest Service Risk Assessment Worksheet

Note: See next page for US Forest Service risk assessment matrix used to complete this worksheet.

February 7, 2023
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SEVERITY

Consequence if Mishap Occurs

RISK
ASSESSMENT
MATRIX

Catastrophic

(Death, Loss of Assed or Mission Capability
ar Unil Readiness)

USHST

United States
Helicopter Safety Team

—

PROBABILITY

Likelihood of Mishap if Hazard is Present

Almost Likely Possible Unlikely Rare
Ceﬂain (Wil ozur Wil Becur {Improbable; but [Remal=ly
[Continuausly Trequenily) several limes) has ococured in possibie; but highly
axpeienced) the past) imprabable)

Critical

(Pemanent Disablng Injury or Damags,
Significantly Degraded Mizsion Capability or
Unit Readiness)

Moderate

[Man-Permanent Disabling Injury or
Damage, Degraded Mission Capability
ar Unil Readiness)

Negligible

{Mirimal Injury or Damage, LilSe or Na
Impact o Mis=ion Capabiity or Unit
Readiness)

Medium Medium

Risk Assessment Codes (RAC)

Extremely High=1 High=2 Medium=3 Low=4

Risk Assessment Codes

RAC Value Risk Category Action Required
1 Stop, Mitigation Required
2 Mitigation Needed, Consider Stopping
3 Medium Mitigation Recommended
4 Possible Acceptance, Mitigation Optional

February 7, 2023

Figure 4: US Forest Service Risk Assessment Matrix
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APPENDIX D: AUTOMATIC EXCEL RISK ASSESSMENT FORM

CFl M FT Date

** ABF= Take necassarny action to “Address risk Before FlighT™ ™ RM PTF= consut with other pliot to mitigate fsk [and record on sheet) ootain Inktiak befors fight
“"MIFM PTF= must olain managemeant approwval pror o light

FILGT RMTFTE RIS MITIGATION

Student Recency =3 weeks

IMSAFE checklist
CF1/{ PIC Experience <400 hrs

=R =11=10 =1

CFI1 billable today = & hrs

AIRCRAFT RISK MITIGATION

R22

Recently retumed to senvice
OGE Performance (@ take off

CFI < 100 hrs in aircraft

== ==

enVironment RISK MITIGATION

Cloud layer <1000 / Vis < 3sm

Cloud layer < 3000/ Vis < Ssm

Dewpoint spread < 4 ¥ set minimums, stay at local airport, menitor for changing conditions,

Unknown weather conditions

Highest forecasted sfc wind a7 MRM PTF

Forecasted gust spread g
Highest DA
medium radar echoes < 10 nm

TS or SH forecasted

Icing conditions (cark or other)

Might
Diark unlit areas away from roads
Moon phase < 1/2

o loo |o|lo |o (o |w (o o |w|e |

MANEUVERS | OPS RISK MITIGATION

Introducing new maneuvers

Autos o power recover ¥ 200 foot chk, go amunds as req'd, safe glides before flares, start at 1000 ft

Autos o full down

Simulated engine fadures

Pinnacle! Confined ops

Hower Autos ¥ say before doing, low hover height, no more than 4 in a row, CF follow thru

XC flight > 25 sm

(=10 =T - =T =T =T I Sl | =1

XC = 25 sm unfamiliar route or solo

2 CFI's with controls

=

[=]

Solo flight

Custom Risks RISK MITIGATION

TOTAL: 24 + Custom Risk Total
If TOTAL = 20, contact Management | Consultant Initials: Management Mitigation:

Personal Limits or Minimurmns:

Figure 5: Automatic Excel Risk Assessment Form - Checkbox Style Matrix Example
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USHST

United States

Helicopter Safety Team

2
H
. . . . &
Static Scores - Training Flight 5 MITIGATION
i
No problems. Physically /mentally in shape.
lliness/Physical N " ral st o Discuss CRM methods to minimize errors caused by less than optimum 0
Condition uisance, minor pain, illness or minor mental siress heaith
lliness requiring medication / Persistent pain or discomfort / Major menral stress Stop! Train another day
No medicarions in the last 24 hours.
Medication
{NO GO withany |, .. approved OTC meds STOP training and wait until iliness is gone or subsides to where medication
unapproved - o is not needed o
prescription meds ) B d " Confirm with aeromedical contact that meds will have no negative effect on
pRroved prescripfion meds pilot's fitness for fight
No fatigue. 6-8 hours sleep
Fatigue Some fatigue. Less than & hours sleep (] Get rest before conducting training 0
| Mentally or physically farigued. Less than 4 hours sleep
Cver 1000 hours flight time in make /model
E":g:gﬁ';:" Between 500 and 1000 hours flight fime in make fmodel o 0
Below 500 hours flight time in make /model Review POH and all Emergency Procedures, assume no prior knowledge
Within 1 month
"L::;;mgag" Berween 1 and 3 months. L] No emergency procedures with ground contact on first fiight 1]
Cver 3 months (not considered current for flight}. No emergency procedures on first flight
No problems. Physically fmentally in shape.
N I | Discuss CRM methods to minimize errors caused by less than optimum
HinessiCondition uisance, minor pain, illness or minor mental stress o healti o
lliness requiring medication / Persistent pain or discomfort / Major mental stress Stop! Train another day
No medications in the last 24 hours.
Aoica o STOP training and wait until iliness is gone or subsides to where medication
NO GO with any  uni ved OTC med ' i
¢ et W Ui approve: meds o is not needed 0
prescription meds )  oproved prescription meds Confirm with aeromedical contact that meds will rave no negative effect on
pilots fitness for fiight
No fatigue. 6-8 hours sleep
Fatigue Some fatigue. Less than & hours sleep ] Get rest before conducting training 0
| Mentally or physically fatigued. Less than 4 hours sleep
DYNAMIC Scores
> 1000 higher than policy minimums
Ser up cockpit for IMC recovery. Check wx for trend. Verify alternare
Ceilin; Wi 3 " - v
9 ithin 500" of policy minimuns o landing locations within mission area, etc. o
Within 100" of pelicy minimums Train only in the pattern at the airport
> 5 miles greater than policy minimum vies
Visibility \Within 3 miles of policy minimum vies o | Setup cockpit for IMC recovery. Check wx for trend. Verify alternate 0
landing locations within mission area, eic.
'Within 1 mile of policy minimum vies Train only in the pattern at the airport
Light winds
Winds 'Winds within 10 knots of aircraft (or personal) limits - gusts > 10kes. o Consider takeofflanding procedures to favor wind as much as possible o
o i 1 imits - = 15 kit gusns Only conduct training specific to high wind proficiency, cancel unnecessary
or near aircraft {or personal) limits - it gusts maneuvers
No convective activity
Convective Activity |Moderate convective activity within 20 nm 4] Brief on predicted wx and means of monitoring development ]
Strong convective activity within 20nm Stop! Train when weather improves
Rural - Flat
Terrain City - Moderate Hills - Swomp o Review emergency landing areas o
| Mountainous, exrended overwarer beyond gliding distance Only conduct training specific to these terrain types
Basic flight maneuvers
Review emergency procedures, specify conditions needed to initiate and
[Acivanced fligh -B Proced R ! .
[T T anced Hight manewvars - Emergency Pracedures o those that will trigger a ‘'go around' or instructor intervention o
Emergency procedures with ground contact Use progressive approach leading up to ground contact maneuvers
Daytime mission
Day/Night/Aided [Night mission - NVG's wtilized o] Review use and simulated failure procedures for NVGs o
Night mission - unaided Review terrain and CRM procedures during flight
41l maneuvers and procedures covered
Briefing Some maneuvers not covered or limits not specified o 0

o brisfing conducred

STOP! Do not train without a briefing

TOTAL SCORE:

ACCEPTABLE

0

ACCEPTABLE

Questions number:

22

22

Questions missing:

22

22

Figure 6: Automatic Excel Risk Assessment Form — Enter Number Style Example
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APPENDIX E: WEB / SOFTWARE / DATABASE RISK ASSESSMENT TOOLS

(16
me
(16
(16
(16
(16
(16
(16
(] 6
(] 6)
" G

landings/takeoffs to runways, >60% moon with minimal cloud cover, maintaining cruise altitude =1000 agl, regular 5p checks monitor fatigue
preflight known maintenance. look, listen, and feel for indications of problem during flight. extended hover check before departure
monitor wind indicators, have go-around options, maintain slow rates of descent on approaches, adequate power margin planned

nose into wind, avoid leeward mechanical turbulence, maintain go-around options on approaches

Add Custom Risk...

winds < 30 kts, visibility 8 sm, ceiling above 2500 agl, or divert to alternate/return to base

Figure 7: Sample Web/Software/Database Risk Assessment Tool
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APPENDIX F: HELICOPTER ASSOCIATION INTERNATIONAL (HAI) FRAT

Last flight in make/model *

O Over 3 months (not considered current for flight) (2)

O Between 1 and 3 months (1)

. 8@ Within 1 month (0)

Medication (NO GO with any unapproved prescription meds) *

O Approwved prescription meds (2)

O Unit approved OTC meds (1)

Mo medication in the last 24 hours (0)

Fatigue *

O Mentally or physically fatigued. Less than 4 hours sleep
(2)

O Some fatigue. Less than 6 hours sleep (1)

No fatigue. 6-8 hours sleep (0)

Flight time in make/model *

O Below 500 hours flight time in make/maodel (2)

O Between 500 and 1000 hours flight time in make/model
m

QOver 1000 hours flight time in make/model (0)

Iliness / Physical Condition *

O liness requiring medication / Persistent pain or
discomfort / Major mental stress (2)

O Nuisance, minor pain, illness or minor mental stress (1)

No problems. Physically / mentally in shape. (0)

Fatigue *

]

O Mentally or physically fatigued. Less than 4 hours sleep

O Some fatigue. Less than 6 hours sleep (1)

Mo fatigue. 6-8 hours sleep (0)

Flight time in make/model *

m

O Between 500 and 1000 hours flight time in make/model

Below 500 hours flight time in make/model (2)

O Over 1000 hours flight time in make/model (0)

Crew Composition *

New instructor (< 500 hours dual given), ab initio

student or initial transition into new aircraft (2)

O Two flight instructors (1)

O Experienced Instructor (500hrs dual given) and student
rated in aircraft (0)

Medication (NO GO with any unapproved prescription meds) *

O Approved prescription meds (2)

O Unit approved OTC meds (1)

No medications in the last 24 hours. (0)

lliness/Condition *

O lliness requiring medication / Persistent pain or

discomfort / Major mental stress (2)

O Nuisance, minor pain, illness or minor mental stress (1)

MNo problems. Physically / menally in shape. (0)

Recent Maintenance Performed *

O Less than 5 hours since last maintenance (2)

0 5- 10 hours since last maintenance (1)

0 More than 10 hours since last maintenance (0)

Known anomalies (NO grounding discrepancies) *

O More than 2 (2)

01 - 2 discrepancies (1)

- O None (0)

Performance *

O Within 10% max gross or CG limit (2)

0 Within 20% max gross or CG limit (1)

. O Well under limits. (0)

Figure 8: Sample FRAT for HAI (provided by NGFT Solutions)

Note: Content and presentation style are based on several factors, including free (basic) vs HAl member (custom options), flight
selected, and device used to access the tool. Flights noting elevated risk factors may include mitigation prompts for consideration.

February 7, 2023

Page 26 of 27



Helicopter Safety Team

Preflight Risk Assessment for Student Flights — Recommended Practice

APPENDIX G: US HELICOPTER SAFETY TEAM

To learn more about the US Helicopter Safety Team, visit www.ushst.org. Site visitors can review and download an
electronic copy of this report and others in the document repository. A summary of other USHST helicopter safety
enhancements and related work is also available for review.
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